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THE UTILIZATION OF CAPITAL IN DEVELOPING COUNTRIES:
A Survey of Empirical Estimstes

This paper provides a comprehensive survey of the existing
empirical estimates of industrial capital utilization in the developing
countries. It is a response to the persistence of high resl interest
rates that have sharply increased the costs of cspital to developing
countries. Real interest rates are a2 principal component of capital
costs1 30 the fact that they have been three times higher thus far in
the 1980's than they were in the decade of the 1960's is a fact of
considerable moment to economic, and especially to industrial,
development.

Over the past decade and more, it has become clear that the level
of utilization of existing capital stocks is an important economic and
technical variable that does much to determine the productivity of a
society's capital stock. Increased levels of utilization serve both to
allow existing capital stocks to serve as a substitute for new capital
investment and to increase the productivity of new capital as it is
installed. Quite simply, a plant that is used more of the time
produces more output; a plant that is idle more of the time produces
less. 1Increasing capital utilization, therefore, is a potentially
promising way simultaneously to raise the procductivity of capital and
reduce the need for new investament -- a potentislly promising way to
soften the harsh effects of rising real interest rates,

The primary purpose of this study is to present eatimates of the
utilization of capital stocks in less developed countries
== comprehensively to survey the data that sre available on existing




vtilization levels, But it is essentizl to understanding and
interpreting those data also to survey what has been lsarned over th:
past decade about the roie of cepital utilization in economic growth --
how it influences economic growth, and is influenced in turn by
important economic policy variables. Much has been clarified about
these relationships and it directly ispinges on the data on utilization
~= its definition, method and measurement. The most important such
discovery is the difference between "capital utilization™ and the older
and better known — but crucially more limited -- measure of ®capacity
utilization.”

Part I presents a review of what is known about capital and
capacity utilization and their place in economic development., Most of
this is the result of research done during the past decade.2 This
discussion deals with the strengths and limitations of increasing
utilization as a device to accelerate growth and it is here that we
clarify some of the potentially dangerous corfusion between ®"capital
utilization" and "capacity utilization" that often plagues analyses of
utilization in development. Part II turns to the practical matter of
measuring zapital and capacity utilization to describe the major
measures that have been used and their strength. and wesknesses. Part
IIT is the heart of the study, which summarizes the avzilable data on
capital and capacity utilization in less developed countries. Finally,
Part IV presents s brief evaluation of the quality of those data, a
summary of their policy implications, and a discussion of future
directions for research — it suggests a research agenda to help
further to assess the promise of a "copital utilization policy"™ for

less developed countries,

I, Capital and Capacity Utilization in Economic Development3

While the study of cspacity utilization goes back to the 1940's,
the study of capital utilization began with s book by Eabin HMarris in
1964, twenty years later. This iz understandable in light of the fact
that capscity utilization is a subject central to busin:ss cycles -- to




the depressions and unemployment that dominated thinking in sdvanced
countries from the Great Depression through the 1950's - while capital
utilization is a broader subject, central to the questions of growth
and efficiency that have dominsted thinking in both advanced and less
developed countries since then,

In this part, we will proceed as follows: Section A will describe
capacity utilization as a central aspect of business cycles and
cyclical behavior in sdvanced countries; Section B will describe the
more recent research on capital utilization; Section C will summarize
the five fundamental facts about utilization that have emerged from a
decade of research and investigation -- and the relevance of those
facts to develcpment.

A. Capacity Utilization

Capacity utilization data are intended to describe how close to
its desired, economical level of output a firm, sector or economy
operated during a specified period. So when Iron and Steel in India is
said to be "operating at 75% of capacity," the impliction is that the
industry's output could be increased by roughly a third without
overtaxing its available labor, material and capital resources, It is
often explicit but always implicit that this increase in readily
attainable ocutput would be achieved under "standard and normal®™ hours
of operation and with a "typical®™ mix of products.

Capacity utfilization f!gures describe the "short-run® variations
in aggregate output that occur over a business cycle or in face of
other unanticipated changes. In advanced countries, these data are
watched intently to reveal turns of the economy toward better or worse
conditions. Though complications are admitted, most such variations in
capacity utilization are seen to be Keynesian, attributahle to
varistions in deaand: firms fail to operate at their desired levels of
output because if they did so, they could not sell all of the resulting
product, To this analysis of capacity utilization in developing
countries has been added restrictions on availability of input supplies




@8 8 cause of excess cspacity, making the concept spplicadble, too, to
the strong demand conditions often found in developing countries. All
this has been summarized in Winston, JEL.

The key fact about capacity utilization is that amny "excess
capacity"™ — any depsrtures from 1005 cspacity utilization - is
unintended by the firms: capacity utilization describes firms'
responses to undesiratle circumstances inflicted upom thea,

Perhaps an example will be useful. Consider a plant -- a bicycle
producer — that normslly operates in times of good, strong, demand at
an output rate of 300 bicycles a week, producing a given mix of types,
styles, colors and qualities. Normal hours of operation for the p ant
are from seven in the mornirg to four in the afternoon, with an hour's
shutdown for lunch, Monday thrcugh Friday. Now, if orders fall off,
the firm will first produce for inventory, but if those low sales
persist, it will cut back on production, making fewer than 400 bicycles
a week, If the firm were surveyed when its production rete was down
to, say, 320 bicycles a week, it would (quite reasonably) report
operations at "80% of capacity" ~- 320 is 80% of its normal, desired,
strong-demand level of output of 400 bicycles a week. If, on the other
hand, orders were ~specially strong so it stepped production up to 840
bikes a week, the firm would report that it was operating at "110% of
capacity,” presumably by working overtime (more than the normal forty
hours a week) or increasing its crew size, If production were reduced
to 320 bccause of bottlenecks in input supplies while facing strong
demand, the firm would report operations at "80% of capacity.®

Capacity, then, is normal, efficient, desired output for a firm or
an economy., Capacity utilizztion is its actual output expressed always

as a percent of that desired level. 5o capacity utilization figures
are statements about how close firms come to producing st the rate
they'd like to produce in the short run. Because they are percentages,
capacity utilization data are statements about actual output relstive

to desired cutput.




So capacity utilization data don't say snything sbout the firm's
or the economy's desired or optimal level of output — about how much
firms would like to produce -- or why that desired level of output
often leaves the firm's productive capital stock idle as much as three
quarters of the time., To address that more central question, we must
turn to the more recent research or capital utilization.

B. Capital Utilization

Capital utilization data are intended to tell how much of the time
the productive canital stocks of a firm, sector or economy are operated
and how much of the time they are idle. So when it is estimated that
the industrial capitasl stock of Pakistan is operated at a capital
utilization rate of 25%, the message is that the typics) production
process in Pakistan industry is run for some 2190 hours of the 8760

hours in 2 typical year —- it is typically idle three out of four

hours.

The central issue of the study of capital utilization has been to
discover what it is that determines how much of the time a firm desires
to operate and how much of the time it wants to be idle. Clearly,
grocery stores and gasuvline stations have no interest in "100% capital
utilization® -~ in coperating day and night every dey of the year. Nor
do most manufacturing plants or mining aad agricultural operations.
Indeed, we have discovered that it is most economical -- it produces
output at lowest average cost — not to operate all the time. There
is tremendous variation in observed levels of utilization, both between
industries within countries and within industries between countries,
The World Bank datz (Bautista, et al) reveal that there is just as much
variation in c¢spital utilization within an industry between couritries
as between industries within a country. It has been a major objective
of research on capital utilization to discover the causes of those
variations -- why one plant considers it desirable, and indeed
"normal ,* to operate virtually all of the 8760 hours of the year while
another considers it equally desirsble and equally "normal”™ to operate

only 2000 hours or less in a year and shut down for the other 8760
hours or more.




The incentive for this concern, of course, i3 that capital
utilization affects the productivity of a capital stock. A plant that
is utilized most of the time produces more output than one that is idle
most of the time. More highly vtilized capital is more productive

capital that contributes more to economic growth.

So capital utilization focuses on why the bicycle plant described
above considers a 40-hour week to be the "standard and normal® period
of operation, the period that defines its full capacity output. In
contrast, there may be a plant next door that produces fime cotton
textiles and that considers a 168-hour week to be its standard and
normal period of operation ~- it operates all the time — and that firm
defines its capacity output on the basis of twenty-four-hour,
seven-day-week operation. Why these differences should be found is the

question of capital utilization research,

Capital utilization describes how much of the time firms operate
their production processes and hence how much of the time they are
idle. It includes both intended and unintended departures from full-
time operation, So capacity utilization is included in measured
capital utilization, but not the other way around: capital utilization
is the more inclusive concept and one with an unambiguous denominator.

The first useful insights into the determinants of capital
utilization are due to Robin Marris who, in a 1964 study of British
industry, discovered that the level of "normal” capital utilization for
a firm is typically the result of both economic and technical factors.
Before Marris' pioneering empirical study, which was based on extensive
interviews with plant managers, it had been conventional wisdom in
economic analysis, planning, and policy that a firm's normal hours of
operation -—- its desired capital utilization -- depended solely on its
technology, hence was an issue outside the firm's control and outside
the purview of economists, Marris' discovery that firms choose their
normal hours of operation and that they do so in significant measure as
the result ~f both the technical and economic circumstances within
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which they operate was a major breakthrough in understanding the
contribution of capital to economic efficiency and growth.

Marris' centrsl discovery was that firas schedule production
within the dey, the week, and the year s0 as to minimize costs. Unit
capital costs —- as elementary economic theory teaches us —- are indeed
reduced by running a plent at maximum output, i.e., all of the time,
Maximum capital utilization will always save on unit capital costs.u
But running a plant all the time often involves higher unit non-capital
costs. Maximum capital utilization will usually increase unit variable
costs: central to UK manufacturers was the higher unit cost of
night-time and weekend labor. Higher labor costs are often the result
of a simple preference among most people for working during normal
hours. So, to do any given job at an inconvenient hour, a British
worker demands (and gets) a premium wage rate -- a higher wage cost
attaches to the same job, with the same work effort, when it is done at
an inconvenient or distasteful hour. This "night shift wage premium"5
increases the firm's labor costs of producing at night and on weekends.
In a plant that uses a lot of labor and relatively little capital, it
may therefore not be "worthwhile" (profit-maximizing) to pey that wage
premium: it may be "more sensible"™ (yield lower unit cost) to shut the
plant down every evening and every weekend and start up again the next
day or on Monday morning when wage rates are lower, This, of course,

is consistent with the behavior of our bicycle plant example.

So Marris describ2d firms that balance two competing forces -~ if
they operete their plants a greater part of the time, they economize on
capital costs, but if they operate their plants a greater part of the
time, they also increase their labor costs, The "optimal utilization"
of their capital stock is the result of this balancing act. Their
optimal utilization is therefore the basis of their "standard and
normal®™ hours of operation that are the basis, in turn, of their

Judgment cf "capacity output.”

During the 1970's, much empirical research was done on the
determinants of capital utilization. My Pakistan study (Winston, EJ,
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1971) first looked st capital utilization in a less developed countrv
and showed very low levels of utilizstion which suggested both tnat
there was considerable room for increasing capital services by policies
that increase utilization snd that existing economic policies
(especially low interest rate policies) may have contributed to low
capital productivity. A piloneering time-series study of South Korean
manufacturing over the decade of the 1960's by Kim and Kwon showed
dramatic increases in capital service flows got from increased
utilization. Md the large World BSank study was initiated in the early
1970's to gather data on utilization and idleness in manufacturing
plants in four countries (Malaysia, Colombia, Israel and the
Philiopines) — a study that was published in 1981 as Bautista, et al.
The ILO, in the mid 1970's, initiated studies of the employment impact
of increasing capital utilization in Sri Lanka, Nigeria and Morocco
(Phan-Thuy, et al, 1981). Finally, Betancourt and Clague's study
(1982) used published UNIDO data to test the key theoretical
propositions on capital utilization.

A clearer understanding of the firm's optimal utilization decision
was developing at the same time, Marris' study had not integrated his
perceptive observations on firms' incentives with conventional economic
production theory so J set out, after the Pakistan study, to develop a
coherent and essentially conventional theoretical basis for analysis of
capital utilization. The result was a series of formal production
models, starting in 1970, that recognized the timing of production
within the day or week or year (Winston, 1970, 1974, 1974b). Though
somewhat removed from its beginnings as a pressing issue for economic
development policy, this "time-specific analysis" of production (and
consumption and markets) was published by Cambridge University Press
last year., Mary Ann Baily's MIT PhD thesis and Betancourt-Clague's
Southern Economic Journal article (1974) added further depth to the

model, including consideration of economies of scale, of worker-managed

enterprises and of the general equilibrium context of cspital
utilization decisions. Most of these developments in the theory of
cepital utilization were summarized in Winston (1974) and they provided
the structure for subsequent empirical snalyses, including those by the
World Bank and ILO.




C. Capital Utilization, Efficiency and Growth: Important Facts

The accumulated research of the past fifteen years has discovered
a number of important facts about capital utilization that are central
to any economic development policies that hope to increase capital
productivity and reduce the need for new investment by inducing more
efficient utilization of new and existing capital stocks. They are:

1. Increased capital utilization is a substitute, at least
partially, *or increased capital stocks — investment — in economic
growth.

Output is p-cduced by capital services — LDy utilizing capital
stocks — not simply by the existence of those capital stocks. In a
capital-constrained economy, an increase in output must be supported by
an increase in capital services. That increase in turn, can be got
either from an increase in the size of the capital stock (investment)
or from an increase in the proportion of the time an existing capital
stock is used (utilization). Or both. While increased utilization is
not a perfect substitute for increased capital stocks -- a subject to
which we return below — it often can and does increase capital
services and output just like new investment. Increased (or decreased)
utilization, by increasing (decreasing) the flow of capital services
from a given capitsl stock, increases (decreases) the productivity of

capital stocks.

Consider again the bicycle plant that is producing 400 bicycles a
week while operating what it considers to be a normal, full-capacity,
40-hour week. Let it be confronted by a growth in demand for its
product, say a doubling of demand to 800 bicycles a week. The firm now
has two options. If technology is unchanged, it cen simply invest in
twice as much plant and quipment — and buy twice as much labor and
materials flows -- to double its output rate, Or it can operate an
unchanged smount of plant snd equipment for sixteen hours a day,
instead of eight; it can double {ts standsrd and mormal hours of
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operation, and labor services and msterials flows, Either way, it will
double cutput to produce 800 dbicycles a week., In one case, output
growth is achieved entirely by new capital investment and in the other
case entirely by increased utilization of existing capital stocks. The
relationship between net investment and increased capital utilization
has been emphasi:ied in formal models where increased utilization is
shown to be a substitute for increased domestic saving (Winston, JEL).

The study by Kim and Kwon cited above showed that in South Korean
manufacturing, during the period of dramatic expansion of the decade of
the 1960's, approximately half of the total increase in the capital
services that fueled that expansion came from increased utilization of
capital stocks while about half of it came from increased capital
stocks -- from net investment, a dramatic demoinstration of the

potential for increased utilization.

2. Capital utilization is an economic variable, the result of a

firm's economic decisions, influenced by economic policy.

The conventional wisdom before the studies of the 1970's was that
any firm's capital utilization, or schedules of production and
idleness, was dictated by its technology of production, When output
demand and input supply were strong, firms were said to "have to"
operate the hours we see them operate because of technological
necessity. There was no element of choice in their "standard and
normal® production schedules, only technological determinism. There
might be, it was occasionally suggested, some complications due to
socinlogical causes —- family pressures or fear of the dark or bandits
in traditional societies might make it advisable to stick to normal
daytime operation -~ but that these were not, at their base, economic

issues. .

In this view of capital utilization, our bicycle plant would be s
found operating its H40-hour week for technological reasons. It would
be assumed that there is something inherent in the way bicycles must be
made that requires the plant to shut down for sixteen hours a day --




- 11 -

and for sixty-four hours on the weekends. It would be assumed, too,
that there is something inherent in the way textiles must be made that
requires that the textile mill next door has to operate without
stopping night and day through weekdays and weekends. The bicycle
plant's schedule might be attributed, too, to peoples' refussl to work
other than weekdays, but there would be no comment on the fact that the
textile firm next door managed to run its plant on so different a
schedule.

The discovery that firms choose their operating schedules and that
they do so under heavy influence of economic variables represented a

major advance in our understanding.

3. The firm's optimal utilization — its schedule of operation
and idleness — is responsive to differences in (a) the technology of
production, (b) the price of capital, (c) the wage rate, (d) the size
of the night shift wage premium, and (e) plant size,

Undoubtedly, the most important result of the research activity of
the 1970's was its identification of the major economic determinants of
firms' optimal utilization, identification of those economic variables
and technical parameters that influence the operating schedule a firm
will consider to be optimal. These are the determinants of the firm's
"capacity" and they are variables that are, importantly, amenable to
policy manipulation,

Fortunately, the economic varjables that are shown by theoretical
and empirical study to influence utilization rates make sense — they
have both a formal mathematicel foundation and an appeal to intuitive
good sense of the sort i‘hat plant managers can and frequently do
enunciate, It is economic theory that fares very well in discussions
on the factory floor.

The basic logic of a firm's optimal utilization decision was
described above: in the simplest case, the more of the time a firm
operates, the lower will be its unit capitel costs but the higher will
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be its unit lsbor costs. So a profit-maximizing firm will strike a
balance in its production schedule, extending its period of operation
until on the time margin the reduction in capital costs just equals the
increase in labor costs, That first-order condition will defime its
optimal schedule of operation, its optimal capital utilization rate.

So when asked why he runs the plant 40 hours a week instead of 80, the
manager of our bicycle factory would probsbly say "because it costs
less —- workers get a higher wage for night work, it's cheaper to
increase output by expanding the plant than it is to try to run a night
shift with expensive, low productivity labor.” He would be, in that
statement, nicely verbalizing the mathematical model of optimal
utilization (Winston-McCoy, 1974).

The roles of the specific technical and economic variables that
influence the firm's optimal utilization decision follow from this
balancing act in an appealingly obvious way.

a. The capital fintensity of the production process: If the plant
uses a lot of capital relative to the amount of labor it uses,
economizing on capital (the larger part of costs) wil: be more
important than saving on labor (the smaller part of costs). So higher
utilization rates will be optimal for a capital-intensive production

process and lower utilization rates optimal for a lsbor-intensive one.

If & comparison of the bicycle plant and the textile piant
revealed that dicycles are made with relatively a great deal of labor
and a little capital while modern textiles are made with a great deal
of capital and only a little labor, we would expect, other things
equal, that the manager of the bicycle plant would find it optimal to
run fewer hours per day (and week) than the manager of the textile
mill. Wwhen the bicycle plant avoids night-time operation by shuttiag
down at 4:00, it saves on its relatively large labor costs at the
expense of its relatively small capital costs; when the capitel-
intensive textile mill does not shut down at 4:00 but runs instead
night and day, it saves on its relatively large capital costs at the
expense of its relatively small labor costs.
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b. The price of capital: For much the same reason, a firm will be
more interested in saving on capital costs under high relative capital
prices than it will when capitel is cheap: high prices maie capital
costs relatively more important, This is clearly central to the policy
issues involving capital utilization since the price paid for capital
by firms is heavily influenced by government policies through interest
rates and through tariff and import policies. It is of considerable
importance that higher capital grices induce firms to raise capital
utilization and lower capital prices induce them to reduce it: policies
that keep capital prices low also, through their effect on optimal
utilization, keep capital productivity low. This central issue will be
addressed again below.

When tne bicycle plant pays a low price for capital for its plant
and equipment, it can be expected to utilize its capital less of the
time; increased demand will more likely be met with increased (cheap)

investment.

c. The average wage rate: The same reasoning implies that when a
plant pays high wage rates, the savings on labor costs achieved by low
levels of utilization are more important; if it pays low wage rates,
those labor cost economies are less important so higher utilization
rates will be used. Relatively expensive labor induces lower capital
utilization rates and lower capital productivity; cheap lsbor induces
higher capital utilization rates and higher capital productivity.

When the bicycle plant pays a high average wage, it will have less
incentive to incur the even higher wage rates that go with night shift
operation —— it will be more tempted to erypand its plant to meet
additional demand, even though that plant will be idle much of the
time.

d. The might time (weekend) wage premium: If the firm has to pay s
nuch higher wage rate at night (or on the weekend), it will find it
optimal to run its plant less of the time than if day and night
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{(weekday and weekend) wages are quite similar. A night (weekend) wage
premium is effectively a large penalty levied on the fira that tries to
utilize its plant more of the time; a small night wage premium is a
small penslty.

It should be noted, quickly, that although it is convenient and
conventional (in two-factor production models) to telk only of
"capital™ and "labor," the logic of optimal capital utilizstion does
not depend on there being a large night-time wage differeantial. There
are two reasons for tais. The most important is thet a large number of
inputs to production can, like labor, have "rhythmic® price patterns
1ike the day-night wage differential. The prices of agricultural
inputs vary rhythmically over the year; the prices of products of
natural processes -- mining and fishing -- do the same, etc. The
optiral utilization analysis depends only on there being ome input to
production whose price varies rhythmically. The other reason the
analysis is more general than it might appear to be is that even where
labor does not receive a night-time wage premium, labor costs may
nonetheless have the same sort of rhythmicity because of day-night
differences in labor productivity. It appears that, especially in less
developed countries, productivity differentials rather than explicit
money wage differentials act to increase night-time lasbor costs,

discouraging higher levels of capital utilization,

So the manager of the bicycle plant will more likely want to meet
expanded demand for bicycles by putting on a night shift, rather than
by running an expanded plant only during the day if the difference
between day and night labor costs is slight,

e. Size: The larger the plant, the higher the level of capital
utilization that will prove optimal (Betancourt and Clague, Southern
Economic Journal). This is not, it should be made clesr, a matter of
measurement, an illusion due to the fact that size is measured by
output and plants that operete more of the time produce more, and hence
are counted as larger plants, It is more basic than that. It appears
to have to do with the divisibility of functions both in organizational
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space and in time. It was suggested by Marris early on that a larger
plant allows more division of lasbor, hence a finer division of
responsibiiities for those who work at night: in a large bicycle firm
that runs two shifts, the Ssles Manager doesn't have to come into the
plant at night -~ only the Night Production Manager does. Bit in a
srall plant where the functions of Production and Sales Msnager are
combined in one person, the Sales Manager does have to come in at night
because he is also the Night Production Manager. A large bicycle plant
is more likely to find high levels of utilization optimal than s small
bicycle plant.

To summarize, these determinants of the firm's optimal capital
utilization — factor intensity, the prices of capital and labor, the
"wage rhythm,” and scale — are both predicted by the theory of optimsl
utilization and revealed in empirical studies. They provide the basis
for a utilization policy.

4, Growth, Aggregation and Obsolescence

But it is important to emphasize not just the promise but also the
limitations on changing capital utilizetion as a way of increasing
capital productivity -— the limitations on increased cepital utiliza-
tion as a8 substitute for new investment. That promise is great, but it
is limited.

a. Gowth: Utilization as a Substitute for Investment

Increased capital utilization substitutes for new investment by
increasing the productivity of capital stocks — with higher
utilization, more capital services are got from a given capital stock.
But increasing capital utilization cannot increase the productivity of
existing capital stocks except when output is growing., Existing
capital stocks exist. If they are producing output only part of the
time, they can incresse the output they produce but there has to be a
demand for it. So the process of replacing capital stocks with higher
utilization cannot take place in s static environment, except by the
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slow process of depreciation, of replacing groz> investacnt with higher
utilization,

The bicycle plant, therefore, gains nothin; if i: s-i111 produces
its originsl 500 bicycles a week but does 80 on two stifts. The nigher
utiliization and capital productivity in that ha’ " of th: plant needed
to maintain an output of 200 dbicycles on two sh' ts is catirely offset
by the zero productivity of the other half of tr: pla:t that is shut
down. If, on the other hand, the firm were able tc se¢.1 800 bicycles,
tre increased utilization would bring increased productivity for all of
the existing capital stock.

It is important that fincreased capital utilization is a substitute
for mew investment but increased capitzl utilization will mot save

investment or increase aggregate capital productivity without growth.

b. The Specificity of Existing Capital Stocks

Increased utilization of existing capital stocks will increase the
flow of capital services, but in a form determined by the composition
of the existing capital stock. Only that part of the increase in
capital services that can substitute for new investment will sctually
be useful. At any time, the existing capital stock is embodied in
highly specific forms, appropriate to the production of highly specific
products. If the demand for all of those products were to increase,
higher utilization might substitute completely for new investment. But
if the demand for the products of only part of the existing capital
stock increases, not all the potential increase in capital services
through wtilizetion will be realized. So the distribution of
increased output over the existing capital stock affects the ability of
increased utilization to increase capital productivity and thereby
replace new investment.

This limitation is exacerbated by the upper limit to utilization,
by the fact that once a plant is operated as much of the time as its
manasgement deems optimal, further incresses in output dll be got by

- - - -~
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rnev investment. QOptimal capital utilization is, indeed, seen as
defining the minimum investment-inducing level of output
(Winston=McCoy).

So doubling the capital utilization in the bicycle plant by going
to two-shift operstion will doudle the output of bicycles without any
new investment. But doubling capital utilization cannot be expected to
increase output of the textile mill next door that is slready running
three shifts,

Only to the extent that the growth in demand occurs in industries
where firms' optimal utilization levels can be increased can that
increase in utiljization replace new investment. And only to the extent
that firms are induced to increase optimal levels of utilization will
increased utilization replace new investment and raise capital
productivity. This is an important restriction to any policies that
are expected to replace new investment with higher utilization of
existing capital stocks.

Finally, not all capital services can usefully be increased with
higher utilization rates. Technically obsolete capital stocks are
ofter. kept as standby equipment to meet brief periods of unusually high
demand and a permanent expansion of demand would see them replaced by

more te'chnically efficient new investment.

With these caveats, it remains that the evidence of the past
decade clearly shows increasing utilization of existing capital stocks
to be a highly potential way to get more out of a given capital budget,
increasing the productivity of both new investment and existing capital
stocks. It is important that this can be achieved, however, only with
policies that make firms want to redefine their optimal levels of
utilization, hence their ideas of their "output capacity."




D. Capital and Capascity Utilization Once Aguin

It is useful to end this discussioa of the influence of policy
varisbles on capital utilization — and the influence of capital
utilization, in turn, on capital productivity and economic growth -- by
returning to the central matter of the distinction between capacity
utilization and capitel utilization with which the discussion began: it
is crucial to understanding utilization, to using utilization data, and
to formulating policies to increase capitel productivity through
increased utilization. After the discussion of the determinants of a

firm's optimal capital utilization, it can now be made clearer.

In essence the issuve is simple: Increased capital utilization
increases capital productivity. Increased capacity utilization may or

may not.

Since an increase in capital productivity —- with its reduction ia
the amount of capital stock needed to produce a given level of output
and- its more efficient use of existing capital stocks -- is the
objective of policies to counter the increased real cost of capital
stocks, increased capital utilization and not increased capacity

utilization is the appropriate objective of policy.

Increased capital utilization means getting more productive
capital services and ience more actual output from a given amount of
capital stock. By definition it increases the productivity of that
capital stock.

Increased capacity utilization means moving a firm's sctual output

closer to its desired level of output, But that cen be the result of

either an increase in actual output or a reduction in desired output.

If higher capacity utilization is due to an increase in output, capital
and cspacity utilization will both increase and so, therefore, will
capital productivity., But if higher capacity utilization is due to s
reduction in deaired output, capacity utilization will increase while
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capital utilization remains unchanged or decreases and so, therefore,
will capitsl productivity decrease,

Policies that increase capacity utilization will increase capital
productivity only if they also increase capital utilization. Capital
utilization is the determinant of capital productivity; capacity
utilizaticn is not.

s
por Toer

CApCITY CAPTTAL

Under the simplifying as-
LT it sumption that the output rate
of a plant is constant whenever
it operates, a bar graph will
make this clear. It depicts
the 8760 hours a year a capital
e e [18] mtar st witimiee2rs Stock can be operated. The de-
sired level of utilization —
the result of the firm's op-
Figure 1 timal capital utilization de-

A Firm's Capital and cision -- is shown illustra-
Capacity Utilization

tively as 2000 hours a year;
single shift operation, five days a week as determined by the forces
described above, The output produced when it operates 2000 hours a
year is the firm's capacity output, the output that coincides with its
optimal capital utilization. Finally, the firm is shown actually to be
producing output for only 1800 hours a yesr. The firm's capacity
utilization, then, i{s 90% (=1800/2000x100). Its capital utilization is
211 (=1800/8760x100) of the time, Put somewhat differently, the firm
in this graph is shown to be operating ten percent below its desired
level of uperation -- it has ten percent excess capacity -~ when it
operates 21 percent of the time. When, on the other hand, the firm
operates at ®100% of capacity” (2000 hours a year), it operates its
plant 238 of the time — and leaves it idle 773 of the time,




- 20 -

If, for this plant, actual production were to increase from 90% to
95% of capacity, both cepacity utilization and capital utilization
would increase. But if production remained unchanged while the firm's
"capecity” target fell to 1950 hours a year, capacity utilization would
rise (to 92.3%) while capital utilization and capital productivity
remained the same. Capitsl ut.lization, even if expressed as a
percent, is measured in terms of an absolute unit —— the total mount
of time available for production —— while capacity utilization is only
measured as a percent of a variable unit, the desired, optimal level of

output.

To illustrate this with the bicycle plant, the desired level of
utilization -~ eight hours a day, five days a week — defines a
cspacity output of 400 bicycles a week as 1003 of capacity utilization.
So its optimal rate of capital utilization is 23% (=80/168x100). If
the plant actually cperates seven hours a day, five days a week, it
will be producing 350 bicycles a week and it will be working at 88% of
capacity (=35/40x100)., Its capital utilization will be 20%
(=35/168x100).

If demand improved for the bicycle factory so it stepped up
production to 280 bicycles a week by operating 38 hours a week, its
capacity utilizat.ui «-uld increase to 95% (380/400x100) while its
capital utilization .»>uld increase to 22.6% (=38/168x100). But its
capacity utilization might increase, instead, because of a decline in
its definition of "capacity" -- a decline in its desired utilization
(due to a fall in the price of capital, a rise in wage rates or...).
If optimal utilization fell to, say, 35 hours a week, with output at
350 bicycles a week, capacity utilization would rise to 100% while
capital utilization, and capital productivity, would still be only 21%
(35/168x100).

Policies to increase capital productivity must focus on incressing
capital utilization, not on increasing ecspecity utilization.
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E. Utilization Policies —- Summary

To summarize what has been learned over the last decade or 30
sbout the ability of changing capital utilization to influence capital
productivity and thereby the rate of economic growth:

1. Using a capital stock more of the time increases its
productivity, contributing to economic growth much like new investment
~- increased capital utilization is to some extent a substitute for

increased savings.

2. Capital utilization is not the same thing as capacity
utilization; the former is relevant to capital productivity and growth,
the latter to business cycles and supply shocks.

3. Firms choose their intended levels of capital utilization —-
their optimal production schedules that define their output "capacity"

—- as an integral aspect of economically efficient production.

4, Firms' efficient capital utilization choices are affected by
economic variables that are under the influence of policy-makers.
Capital utilization, hence capital productivity, will be higher:

a. the higher are capital prices,

b. the lower are wage rates,

c. the more capital intensive are production processes,
d. the less rhythmic are input prices, and

e. the larger are plants.

An important implication of this catalogue for the question of
development under rising real interst rates is that the increase in
capitasl prices they cause will, in itself, tend to induce firms to
increase their desired capital utilization and the productivity of
their capital stocks, The president of a large US manufacturing firm
was recently quoted in & New York Times article on high real interest
rates as saying: "For a long time, capacity was figured on a five-
day-s-week, twn-shift basis™ but his company had begun to try to
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increase its plant utilization because it believes that ®"the cost »f
capital is going to remain high by any historical standard, and that
corporations are going to have to pay increasing asttention to getting
more out of their assets and their working capital bases. I don't
think too many companies have really faced up to this fact, yet," he
said. "This firm,"” the article noted, "has begun to try to work some
of its plants around the clock — 24 hours a day, seven days a week,
without paying time-and-a-half or double-time -- to make better use of
its plant and equipment."” High real interest rates, in themselves,
push firms toward just the sort of increasingly careful use of their
capital we would want from any utilization policy.

It is not clear, of course, that higher real interest rates will
create enough pressure. So to emphasize the connection between higher
interest rates and higher capital utilization is mt to defend simply
"letting the market work"™ as an adequate utilization policy. But two
things are clear. First is the fact that the higher market prices for
capital generated by higher interest rates are pulling in the right
direction, forcing firms to increase the utilization and productivity
of their increasingly expensive capitel stocks. Mnd, second, that any
policies intended to augment this increase must reckon with -- and

should harness -—- those market forces that affect utilization,
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I11. The Measures of Utilizstion

A number of quite different measures have dbeen used to estimate
capital and capacity utilization for a sector or econcmy., Some are
based on individual firm data, some rely on aggregates. Measures of
capital utilization are, predictably in light of the discussion above,
less ambiguous than measures of capacity utilization. The latter drove
the Chairman of President Johnson's Council of Economic Advisors to

observe, somewhat plaintively, "in principle, 'capacity' has meaning.”

In this part, the various measures used to generate the data
reported in Part I1II will be described and evsluated. There are three
sections, The first describes the survey technique used in the World
Bank and ILO studies that generates data on both capital and capacity
utilization based on individual firms, The second section describes
the common measures of capital utilization that do not rely on direct
survey enumeration —— shift working and electric power consumption --
and comments on their strengths and weaknesses. The third section
deals with measures of capacity utilization, most of them inherited,
understandably, from the advanced countries where concern with the

business cycle has long been dominant,

A. FEnterprise Survey: Capital and Capacity Utilization

It is, perhaps, to be expected that the empirical studies done
since the theory of capital and capacity utilization wms developed and
the two integrated should be based on the most sophisticated
measureascni concepts -- especially since the first of them also
marshalled the considerable re-~urces of the World Bank in service of
the research, There exists, ther, an expensive but very effective
measure of capital utilization that has also provided an integrated
estimate of capacity utilization., It is based on the operations of the
individual firm; with aggregation, it describes the sector or the
economy, The quality of this survey measure is due in part to its
independence from previously published data and in larger part to its

reliance on a coherent conceptual base. That, of course, also explains
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its expense. What follcws 18 a description of the method of capital
and capacity utilization measurement used in the World Bank (Bautista,
et al) and ILO (Phan-Thuy, et al) studies.

Actual capital service flows were measured directly, as hours per
year, while retaining information on the time-shape of those flows
within the year. The data described, fo- 2 plant, the typical number
of hours of operation per day, the number of days per week and the
number of weeks per year, with a description of any significant
departure from regularity. In swummary form, the data reported the
total number of hours of operation out of the 876C hours of the year.
Individual production managers were the usual source of information
both on production schedules for the plants as a whole and, where
appropriate, on sub-sections of the plants, These were the basic raw
data on actual capital utilization: hours of utilization of the plant
and equipment per year.

Desired or optimal capital utilization estimates were then got

from a manager's response to what he would consider the "best" or "most
efficient” schedule of operation for that plent and the number of hours
per year that that schedule would imply. The manager's estimate »f his
"capacity" output wes then elicited along with the production schedule
—= in hours per year —- that would generate that capacity output.
Finally, he was asked at what percent of full capacity operation the
planc was currently being run — the typical capacity survey question
on which much of the data on capacity utilization is based (see the
McGraw-Hill measure of capacity described below).

These questions, in light of the discussion in Part I above,
should yield consistent answers —- the capital utilization that
generated capacity output should also be the level of capital
utilization said to be the most efficient, That was, indeed, usually
the case., When such consistency was not immediate, the surveyor was
instructed to probe further to determine the source of inconsistency.
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For each enumerated plant the survey ylelded:

a. 8 measure of sctual capital utilization as hours per yesr
of capital services

b. a measure of desired (optimsl or most efficient) capital
utilization as hours of capital services per year

c. a measure of "full capacity™ output and the corresponding
capital utilization it implied

d. a measure of capacity utilization and excess capacity
comparable to conventional McGraw-Hill survey results.

These data allowed the construction, in effect, of a bar graph of
the type shown in Part I above for each plant in the survey, fully
accounting for the 8760 hours of the year providing a uniform and
integrated basis for the usual utilization concepts. In addition, the
survey enumerated those characteristics of the plants that would either
allow aggregation of plant observations into industry estimates or
inform explanations of the observed variations in utilization. These
included: product, value of output, value of capital stocks, employ-
ment, hours of labor use, and time-distribution of labor use, as well
as things like ethnicity of owners or managers, corporate form, loreign

or domestic ownership, etc.

EVALUATION:

Because the issues identified by the theoretical capital
utilization analysis —-- as well as the need to integrate capacity and
capital utilization —- are only now being recognized as important by
economists and statistical agencies, it is not surprising that data
appropriaste to their analysis should not yet exist widely. The
expensive business of gathering those data through surveys, therefore,
is inevitable if appropriate information is the objective, That was
certainly the case with the World Bank and some of the ILO surveys.
They did an excellent job of generating the right kind of dats —-
appropriate to understanding utilizastion and to formulating policies -~
but they were either very expensive (the Bank) or confined to small
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samples (ILO). It would be easy to overstate the necessary expense of
appropriate data, however, The World Bank project covered roughly 1200
firms in four countries and ocost roughly $500,000 1973 dollars, as I
recall it, but the ILO Nigeria study generated very useful information
on 44 firms for not much more than $11,000 1976 dollars. I will retli'n
to this issue of costs in Part IV below.

B. Measures of Capital Utilization

Most studies have not had the luxury of being able to generate
well-defined survey data on capital utilization so they have had to
infer the flow of capital services from information on the measursable
flows of other inputs, most notably those of labor services or of
electric power. These are the two main measures of capital utilization
that have employed existing data.

1. Shift Working -- Capital Utilization Inferred from Labor
Utilization

Shift-working data sre often reported for an industry or & sector,
describing the number of shifts worked in the typical day or (less
often) in the typical week. Sometimes, the distribution of the labor
force over these shifts is also reported, the percent of the labor
force that is found at work on each of the three shifts.

From these data, it is possible to estimate the utilization of the
capital stock over the same period. If the typical plant in an
industry works two shifts a day, it can be inferred that capital
utilization is, for that day, roughly 67%. If the dats also report the
distribution of workers among shifts, employment weights can be
attached to the reported shift distribution for an allernative measure
of hours of capital services per day, though the fact that there is
typically substitution out of labor for evening and night shifts —-
becsuse of the changing relative input prices discussed in Part I —
means that these simple shift-based data will typically understate the
level of capital utilization,
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A more Serious overstatement of capital utiliz=ticn, howevir, is
likely to come from the failure of shift-working data to provide
information on the variations in utilizstion that take the form of
varistions in days of operation per week and veriations in weeks of
operation per year. S0 long as only “typical® daily shifts are
reported, there is no way to reconstruct these other, and quite
significant, sources of variation in capital utilization from shift-
working data. That these are significant sources of variation in
actual capital utilization is evident from the World Bank data. If
most variations in hours of capital utilization per year were accounted
for by variations in shifts worked per day, the yearly data would be
grouped around utilization rates of 1/3, 2/3 and 1. But they aren't.

EVALUATION:

Capitsl utilization estimates based on shift-working data are
crude but useful, liable to understatement due to capital-labor
substitution but to 2 probably greater overstatement through neglect of
non-diurnal production rhyttms, The sbility to employ available data
on shift working clearly reduces the costs of generating capital
utilization estimates and therefore makes more such estimates svailasble
to us. The cost in data quality, however, can often be considerable.
Some shift-working data report only "shifts worked per typical day,*
and are therefore unadble to reflect variations in capital utilization
due to variations in days worked per week or in weeks worked per year.

2. HBEectricity -- Capital Utilization Inferred from Electric
Power Consumption Deta

The other input flow from which capitsl utilization dastas have been
inferred 1is electric power. This was the source of dsta for Murray
Foss' piomeering 1964 study of US capitsl utilization., Ms #dth
estinates based on lzdor input, the assumption of this method is that
there 12 » fixed relstionship betwsen the wilization of the mesasured
input and the utiliszation of capital services. The meia differemce
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between labor service- and electricity-based measures is that no
information exists on the timing of electric power consumption by

sector while it is just that timing that is registered in the shift-
working data.

The procedure for estimating capacity utilization from eleectric
power data uses two Lasic pieces of information: (1) the sctual
consumption of electricity over the year by industrial sector and (2)
the "nameplate rating™ of the electric motores installed in the plants
of that industrial sector. Capital utilization, then, is taken to be
the ratio of actusl consumption of electric power to the consumption of
electric power that would have resulted from running all those motors
e2ll the time, Adjustments are made for non-motive use of electricity
— for heating and lights —- and, in the other direction, adjustments
are made for self-generated electricity — since published data usual.y

record culy purchases of power.

EVALUATION:

The main strength of the electric power measure of capital
utilization is its reliance on information that is cheaply available in
a number of countries -- total nameplate capacity and actual sales of
electric power, both by industrial sector. What is more, it is
information that is routinely collected and therefore usually availsble
over a8 number of years, Thi's is why it was so clearly appropriate to
the long time-series studies of capital utilization trends in the US

(Foss) and Korea (Kim and Kwon),

The main weakness of the electric power measure is the fairly
heroic assumptions necessary to make cross-section or interindustry
comparisons. See Morawetz's effectively critical study for more
detail. It is simply not true that the nameplate rated capacity of a
motor can be extended over the year to give a reasonable measure of the
potential consumption of electricity by the machine to which the motor
is sttached. A drill press, for instance, might be powered by a five-
horsepower riotor, capable >f & peak consumption of 4.4 BN, Yet
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installed in sn ordinary production process, the press might utilize
that full capscity power input for only s small part of its efficient
work cycle — the rest of that v.rk cycle involves the positioning of
the work piece and the removal of the finished work piece, not to
mention routine and productive pauses to change bits and maintain the
press. The consumption of power over an hour of sustained and highly
efficient operation would fall very far short of that calculated by a
simple extension of the nameplate rating for an hour,

Such distortions are bound to be quite serious when the electric
power consumption measure is used to make comparisons between
industries with their markedly different technologies —- the error
introduced by the nameplate data in one production process will be
significantly different from that introduced in another production
process. But over time within a giver industry -- with its
considerable stability, in the short run at least, of production
technology — that sort ~f error would not be nearly as likely to be

serious.

So the electricity measure of capital utilization appears to be
(a) cheap, in relying largely on existing and collected data, (b)
misleading for interindustry cross section comparisons, and (c) quite
useful in measuring changes within a sector (or aggregation of sectors)
over time, Kim and Kwon's use of this technique appears to have
produced very useful results for South Korea and its promise for other
developing countries appears to be considerasble — an issue to which we
return in Part IV below.

C. Measures of Capacity Utilization

This section presents an expository challenge. The subject of
capacity utilization -~ as has been made amply clear in the discussion
of Part I — 18 less relevant to issues of the efficient use of capital
in developing countries than is the subject of capital utilization.

Yet because capacity utilization has 80 long been of importence to
aggregate business cycle behavior in the advanced countries that spawn
world statistical techniques and set standards, there sre far more
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varieties of measures of capacity utilization and there is far more
nuance in their design and analysis. The challenge, then, is to
present a sense of their measurement and its variety without telling
far more than is relevant to the subject of this study. Fortunately,
that task is made easier by an excellent recent summary of capacity
measures in the IMF Staff Papers by Lawrence Christisno: the existence
of that survey lets me be efficiently brief while directing the
interested reader to & far more thorough discussion of capacity
measures.,

There are two broad sources of desta on capacity utilization: (1)
capacity use surveys of firms and (2) inference fram other reported

industrial data.

1. Survey Measures of Capacity.

Broadly, two approaches are taken to capacity utilization surveys,
In one — often called the "McGraw-Hill" method after the publisher of
Business Week, who started it, though it is also used in US Department

of Commerce, BEA, the MITI index of operating ratios in Japan, inter
alia — firms are asked at what percent of full capacity they are
currently operating, This survey generates & continuous varisble with
3 logically possible range from zero to 100 percent (or more, depending
on the definition of capacity). The alternative survey approach simply
asks firms whether or not théy are currently operating at full
capacity, Its data are the proportion of firms surveyed that do report
full capacity operation, This alternative approach is used in the
Swedish Business Tendency Survey, in the INSEE in Paris and in one
variant of the Bureau of Economic Analysis survey in the US, inter
alia. None of the studies reported in Part III below uses this

alternative survey measure,

Capacity measures are highly sensitive to the definition of
"capacity" the respondent uses. This is true of surveys. On the one
hand, it can be assumed that complex end imprecise though it is, the
idea of "capacity" dces have meaning and therefore useful responses
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will be got from managers without instructing them on how to interpret
the word. On the other hand, it can be assumed that on its
interpretation explicit guidelines are necessary to help the manager
think of the meaning of "capacity" and to get meaningful results, But
appealing though it is, this latter approach is often felt to create a
too-complex question for preoccupied plant managers to answer
accurately. Among the difficulties inherent in defining “capacity" —-
that either are or are not swept under the rug — are product mix, the
relevant time period, and, of course, the "normal schedule of
operation® that is at the core of capital utilization decisions,

EVALUATION:

As measures of capital productivity, survey measures are
inadequate because they cannot describe "full capacity” in other than
highly elastic and unmeasured terms. As measures of business
confidence and optimism or Keynes' "animal spirits®™ — the use to which
they are often put in advanced country studies of investment behavior
—— they are far more useful, but then they are less relevant to the
study of capital productivity. The ability of surveys to include a
richer set of questions than the dats-based studies described below

can, of course, be useful.

2. Data-Based Measures of Capacity Utilization

The alternative to asking firms about their capacity utilization
is to infer it from industrial data collected for other purposes. The
method is simple in principle. Actual output estimates for a sector or
other aggregat.e6 are compared to "capacity output" estimates and the
ratic 1s reported as capacity utilization. "Excess capacity" is then
one minus the capacity utilization ratio. The difficulties, of course,
again come in estimating "capacity output.” There are two methods for
making cepacity estimates —- and a third that combines them.

a. Trend-through-the-peaks. This is the "Wharton method"™ based
on 8 historical output series by industrial sector., It identifies

—we
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output peaks (srbitrarily) and assumes that they represent full-
capacity operation. Then capacity output for intervening periods is
estimated simply by a linear connection (or projection) of the peak
trend output. Contemporary actual output is compared with the
projected trend to establish the capacity utilization estimate.

b. Production functions are estimated as descriptive of the long-
term relationships (for a sector) between "capacity output” and meas-
ured capital stock and 1ladbor inputs, For eny period, then, estimates
of actual output are compared to the capacity output estimated at full
employment of resowrces to determine capacity utilization,

c. ITrend-through-the-peak, modified by other information on input

flows merges these two methods, retaining information on capital or

labor variations between peaks while still depending on those histor-
ical peaks to define capacity output.

EVALUATION:

Much the same thing can be said sbout production function and
Wharton trend estimates of capacity utilization as was said about the
survey based estimates. In this method, it is clearer, perhaps, that
the interest and purpose of these devices is to measure cyclical
variations in economic sciivity and mot to assess the efficiency of
utilization of capital resources, At the same time, by using
aggregated data that cannot be expanded to inciude the less formal
information that often emerges in surveys, data-based capacity measures
seem less likely to lead to insights into issues of optimal capital
productivity.

3. Merged Survey and Data-Based Measures of Capacity Utilization

Though nothing like it shows up in studies of capacity utilization
in a developing country, it is worth noting in conclusion that the
Federal Reserve Bank's cspacity utilization measure tempers McGraw-Hill
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survey results with information from its Survey of Industrial
Production — 1in order to generate an amsigsted messure of capacity
utilization —- one that decreases the volatility of the McGraw-Hill

survey results.

D. Weighting in Aggregation

Brief note should be made of the variations in weighting when
utilization data are aggregated to industry or sectoral estimates
because the choice of weighting acheme has a significant influence on
the resulting estimate and because the different weighting schemes
serve different analytical purposes. These issues are discussed at
some length in the World Benk study (Bautista, et al).

The weights most frequently used are (a) value of the capital
stock, (b) number of emplovees and (c¢) sales or value added. The
alternative is an unweighted sverage. Each of these answers a
different questjon for the sector or economy. (a) Weighted by value of
capital, an aggregate utilization estimate describes the wtilization
rate of the average piece of capital in that sector. This is the
measure most relevant to analyses of capital productivity. (b)
Weighted by number of employees, an estimate describes the utilization
of the plant in which tle average worker works, This is the measure
most relevant to analysis of working conditions. (c) Weighted by sales
or value added, the estimate measures the utilization of the plant in
which the average unit of product is made. It is not clear what
purpose this measure might serve, Finally, an unweighted estimate
describes the utilization of the average plant where plant level data
gre used. The choice of weights, it was shown in World Bank data, has
a8 considerable effect on the values of the utilization estimates
produced -- they are higher with capital weights than unweighted and
higher unweighted than with labor weights, reflecting the higher
utilization rates typically found in capital-intensive operastions,
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II1. A Survey of Emﬁiriéil Estimates of Capital and Capacity
Utilization

This part describes those empirical studies that have generated
data on capital and capacity utilization in developing countries and
reports the data on utilization generated by each. The emphasis is on
work done since 1970 wgen concepts were clarified sufficiently that
meaningful data could emerge. The extensive discussion of the
preceding two sections of the data on capital and capacity utilization,
its measures and meaning, allows the use of an efficiently brief format
in this section without the need for extensive repetition. Except
where translation was necessary, all data are presented as Xeroxed
copies of the original sources to avoid introduction of errors in

copying. Interpretive notes are added where relevant.

The project used DIALOG On Line Bibliographical Search to access
all major US libraries to discover published studies of utilization in
developing countries. The search for unpublished studies was done by
personal correspondence with the eighteen leading researchers around
the world who have in the past been most directly involved in studies
of capital utilization —— at the World Bank, in Europe, the US,
Australia and in a number of developing countries. It is evident from
the published material, however, that with the introduction of these
issues into the general literature a decade ago this is no longer a
wholly reliable way of locating new studies: none of my correspondents
identified new current studies being done, yet correspondence from
those following up on my work in the literzture have revealed three,
one of them an extensive study of Indian manufacturing (the others

described Italy and Hungary and hence are not relevant).

Twenty-~one studies are summarized in this section involving twelve
countrjes. Fifteen of those studies report information on capital
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utilization while the remaining six describe studies of capacity
utilization. Four of the capitsl utilization studies used
shift-working data as the basis of measurement; two used electric
power; and the remaining nine used survey data of hours worked,
including the World Bank (three developing countries) and ILO (threc
countries) studies discussed at length above. One of the capacity
. studies used a Wharton index, three used production function (or
capital output) estimates, and three did not describe their
methodology. Studies that reported data on shift working -- for
Brazil, Chile and five Latin American Countries (Schydlowsky) — are
noted in the bibliography but not included in the summary of research
since those data have not been used to estimate capital utilization
levels. Two other omissions are less fortunate: the working papers of
the "UNIDO Expert Group on the Use of Excess Capacity for Exports" (Rio
de Janeiro, 1969) were not available to me and neither was Abusada-
Salah's 1978 Cornell University PhD thesis on capital utilization in

Peruvian manufacturing. These should be consulted in any further
study.

A guide to the contents of this section —— the studies summarized

here — follows:

A, Capital Utilization

A1, The World Bank Project
A1.1 Colombia == Thoumi
A1.2 Malaysia -- Lim
A1.3 Philippines —- Bautista
A2. The ILO Studies
A2.1 Nigeria -~ Winston
A2.2 Sri Lanka -- Betancourt
A2.3 Morocco -- Phan=Thuy
A3. Other Country Studies
A3,1 Malaysia -- Lim
. A3.2 Korea -- Kim and Kwon
A3.3 Nigeria -- Mrs. Osaba
A3.4 Brazil -~ de Almeida
A3.5 Pakistan -- Winston
A3.6 Bangladesh -- Islam
A3,7 Prilippines -~ Diokno
A3.8 India -~ NPC
A3.9 Colombia ~ Census
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B. Capacity Utilization

B1.1 Bangladesh -- Afroz and Roy
B1.2 1India — Sastry

B1.3 Tanzania -- Wangwe

B1.4 Brazil -~ Tyler

B1.5 India -— NCAER

B1.6 Colombia =~ Currie

C. Other Studies

C1. Utilization Estimates Omitted

C1.1 Kenya -~ Baily

C1.2 India -- Betancourt-Clague
C2. Studies Unavailable or Ineppropriate

C2.1 India
C2.2 Brazil
C2.3 Peru

C2.4 Nigeria
C2.5 Capacity Studies -~ Various Countries
C2.6 India

A, Capital Utilization Studies

Al. The World Bank Project

The first three studies are part of the World Bank's Capit.l
Utilization Project reported in Bautista, et al.... A fourth country
-=- Israel -- was included in that project but since it does not qualify
as a developing country, it is omitted here,

The data reported in these studies are based on surveys of
stretified (by industrial sector) random samples of establishments.
Enumerations were done by survey teams. For each establishment, hours
per year of operation were reported without (U1) and with (Uz)
recognition of variations in the intensity of use of capital equipment
during periods of operation. Then these data on hours of operation per
year per establishment were aggregated into four- and three-digit
sectors using a variety of weighting schemes: unweighted averages
(reporting utilization in the average plant), capital weights
(reporting utilization of the average piece of equipment), employment
weights (reporting utilization in the plent in which the aversge worker
works), and value added weights (reporting utilization in the plant in
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which the average dollar of value 2dded is produced). Clearly, in a
study of capital utilization, the capital weights were most
appropriate. The desired level of utilization (enalogous to
theoretically optimal utilization) was reported by each establishment
(US)' U. is an indirect estimate of desired capital utilization. In
addition to capital utilization, a McGraw-Hill capacity utilization
estimate was got from each establishment (U3) and they, too, were
aggregated. Furthermore, an independent estimate of capacity is
reported as actual relative to desired utilization (U6).

—_ — —
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Al.1 Colombia

Thoumi, Francisco E., Chapter 5, "Colombias,” in Basutista, et al,
Cepital Utilization in Manufacturing: Colombia, Israsel, Malsysis, and
the Philippines, A World Bank Research Publication (New York: Oxford
University Press:; 1981), pp. 99-140.

Data: Capital Utilization

Method/measure: Direct survey enumerstion of establishsents as
described above including both capital and capacity utilization
est.imates.

Date/sample: 1973. 347 establishments. Reported st the three-
and four-digit levels.

Table 5-7. Colombia—Capital Utilization in Manufacturing, ISIC Three-digit Level, 1973

(percent)
""."}"' U U U u. Us u
I1SIC Branch plans  UW K uw K uw K vw K uw K uw K
311 Food manufactunng 11} ®2 16 25 731 Y W3 61T S MO0 M) NI 92
312 Food manutactuning, n ¢.c. 7 576 T4 s N3 757 #17 655 873 &) 81 NS e
33 Beverages 10 Wl M4 W1 NI M6 T4 576 WY 0T 96 MY M4
314  Tobacco products 3 395 535 WO 535 757 S SW2 S38 WP $33 037 1004
321 Texoles b1} 22 ©Y WS 830 M6 N7 617 WS Nt We 710 W2

122 Wearng apparel exceps foorwear » WI 73 B B T4l 458 39 B2 48 @3 T WO
32}  Leather and products excepe

footweas s a1 8 20 ST WO %4 @S w8 M5 N9 VO M2
324  Leather footwear ] M3 Ba 15 DO 650 a3) 29 I MY N6 W2 BS
3} Wood and producns except

furmsture 4 22 B2 162 140 &8 26 X4 N6 BY N DT B
332 Fumuture and fimures 15 235 242 1% 134 WS 61 23 W2 s 0 527 S79
M1 Paper and producrs 13 Me 854 Sae 56 M4 Y 619 N1 TS W1 Me WO
342  Printing and publishing I a1 882 353 49 720 T2 W0 450 MY &0 WwE WO
351 Industrial chemicals 1 729 912 WMo 91U 871 WS wae 924 874 WE B34 W2
352 Oxher chemucal products 2% ) 422 M2 412 M2 N N4 o
355 Rubber products v 9 4l W4 MO 73T €75 412 %3 541 €0 es2 i1
356 Plastic products. nec ) Wi ™3 374 aSG 675 M 554 K14 a3S We BT 926
3ol Pottery, euw 4 0 932 @y Y32 ¥S0 w0 471 932 W3 WY e WY
362 Glass and products A 474 WY M5 WY M WT SIS W2 7e WS w29 W4

39 Oiher nonmerallic maneral

producrs .1} LA AN L M7 mS 45 Qs Sy W0 59 w9 N9 m)?

37 dron and steel 4 47 WS ST WU ehU WU WS WO U Wl B9 WD
172 Nounfertous metal industries ? Q2% &7 B 18 928 WMl %S WE N4 WY v We
MWl Fabrucated metal produces n Ne s 3V S 1 NS 27 WO 33 MY Yo wis
W2 Nonclkecincal machunery Vo WY 74 ) 4SS mu M 454 MY Wi s sS4 85
W3 Eleancal machinery v DY A1 M6 e 553 M0 W S el Mo s m)
4 Transpart equipment [ ME U B a5 ) el 71) Y6 wE S WA
MW Orher manutsctunng 7 37 42 X3 Y %87 M) 472 555 @8 M1 w4 SH
All manufsctunng. average M7 426 B4 WY MY 71T e e I B3 BB TIN 927
Standard deviation 41 197 M0 220 T 156 e NI WT 116 51 192

Sowr.e Survey dats
Y A - r-a e
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Table 5-8. Colombia—Capital Utilization in Manufacturing, ISIC Four-digit Level, 1973

(percent)
N N:[M Ul ( l: Uj U‘ ( I‘ U.

1SIC Branch plamts UW K vw K uw K uw K Uw K UW K
3111 Maart processing 4 55K 4R3 424 M9 658 M) 644 741 857 895 1643 S40
3112 Dairy products 4 €29 724 M6 595 63K GIK M2 W3 Sel S0 (12f 1270
3113 Fruit and vegetable canning 3} 4) 65 MO 657 T50 BB KT 757 el K91 670 46
3115  Ouls and fats 4 B84 94 K27 A1 730 802 1133 W3 100 1000 MO 94
3116 Gramn mull products 9 353 23 33K 275 596 468 567 88 MY WS 4.1 418
3117  Bakery products 15 439 607 MHHE 549 647 618 SIB 953 639 710 87 855
3118 Sugar products 4 756 B21 693 812 675 U M2 K29 B4S5 B52 WS %4
3119 Cocoa and confectionary B 332 433 M6 390 MO 747 379 S22 47 505 NT 857
M21  Food products, n.c.c. S 535 M7 4m W} TI0 836 6B 913 562 814 2 979
3122 Animal feed products 2 679 658 505 55K 25 721 719 T4 M1 ™S 814 828
M3l Dhsulled beverages 2 4R 760 361 628 485 MY 744 T29 044 639 944 1189
332 Wine 2 BY 255 A3 23 A5 629 M1 28 N? N6 B4 M2
333  Malk hquors 2 759 912 S93 29 156 ) 791 1037 76.2 WS M6 926
334 Soft dnnks 4 479 563 419 49 BI0 TeM S1L7 7IS SO 434 954 1299
3140  Tobacco products 3 3mS S35 Mo SIS 757 WS M2 S3E 0 Mt SY3 1037 1004
3211 Spinning, weaving, fimshing 18 610 B42 573 K37 M0 929 B2 W1 K12 926 751 909
3212 Made-up textiles 3 270 240 22 MU 683 M3 MO T 571 %41 471 255
3213 Knnung mills I 247 247 247 M7 W0 W XY XY M6 W6 84 864
3214 Carpets and rugs 2 240 2SR 1IR3 M7 450 S4B 47 M1 M3 435 66 59)
320 Weanng apparel cxcept footwcear 29 W3 273 51 BB M1 KB MY 62 46K ) 67 590
3231 Tannerics 2 S0N GRE M 499 750 43 531 672 631l 772 mS 89)
3233 Leather products 3OS 2K 212 19 KSO 929 49 N8 N2 MNa Y08 WS
3230 Leather footwear 6 245 256  Ixd 230 650 633 MY I MY N6 W2 K6S
3311 Sawmuills and woodmulls 2 252 259 12 B3 450 X4 M9 256 277 229 90 9%)
3312 Wood and cane contamners 2 252 o N2 %5 WS 99 BT N1 2 M3 92 954
3320 Furuture and fixtures 15 235 242 165 136 &5 451 273 W2 M6 418 527 5§79
3411 Pulp, paper. paperboard 1 S0 504  SU SO0 TOOo fooh 500 S04 KS7 857 S87 S3
3412 Paper containers and boxes Y 54K Bh6  4SE MO N14 WY 563 W 691 #52 M tule
3419 Pulp. paper, paperhoard, n c.c. 3 Te4 77T 643 674 750 94 HS.7 #4Y im0 Jod4 777
3420 Pnnang and publishing 10 411 552 353 469 720 722 490 650 SHY 620 698 890
3511 Basic industnal chemicals 7 #le HH2 K26 BN 43 932  #7.6 %46 959 W3 N6l bsN
3512 Fernhizers and pestiades 30259 25T 197 171 650 o W3 214 SuK M5 510 745
3513 Synthetic fibers 6 BS1 921 Bue 920 BY7 WO 899 929 95K 952 xE8 Yk
352t Paints, varnsshes, lacquers 3 34 417 247 324 677 ¥ MBS 471 1y 4B WY K95
3522 Drugs and medicines 1 313 265 222 191 630 630 352 M2 #4557 T35 512
3523 Soap and cosmetics 6 340 33 M1 S A2 438 511 544 SdM 625 675
3529 Chemical products, ne.c. 427 M7 M7 BT Twh K2 b4 M9 MY DB MRS T2
3551 Tues and tubes 1T 3o Vo Mo Mo fmo amo 330 e 643 43 SEI 1)
3559  Rubber products, n.e ¢ N4 Mo i WL Mg eh5 426 573 S0 19 Tan M7
s Plasuc products, n.e.c. 6 K1 M3 N4 A0 675 MY 554 Bl4 ed3> M6 187 Wl
3610  Pottery and china 4 410 G2 g MY K0 Y 470 932 S MY AMG YY)
3620  Gliss and products G 474 MY HS WY M7 W7 525 w2 TR4 S5 Y wd
3691 Structural clay products 13 Y My T 46 Mo 657 453 755 M7 MS T2 952
3692  Cement, ime, plaster 2 855 ®72 W85 W72 915 954 B77 912 92y YHd4 920 A2
3099  Nonmetallic mincrals, n.e.c. 5 48 455 M2 427 TI0 K37 496 570 636 748 o422 e
3710 lron and secel 4 647 w5 571 MO M) WD BS NB0 B0 MK B9 W7
3720 Nonferrous metals 2 425 467 K NS 95 M3 WS XWE 4 M3 WS S9e
3811 Cutlery and hand tools 3 432 o WL X2 N7 T2E S31 e84 SH) 529 41 N7
312 Metal fumiture and fixtures 1 MY 03 264 WS M4 43 M6 556 475 WY 722 63
M1} Seructursl metal products 4 572 744 535S 737 M) 712 WY T T4 K54 w47
3819  Metal products, n.c.c. 13 375 443 W7 W1 e MS W2 472 2@ 55 710 M4
3421 Engines and turbines 1 494 W4e 494 4 BV WU 618 610 857 B5T 826 576
3822 Agncultural machinery S M2 689 324 M5 MU A7 4501029 654 YI2 M4 DY
23  Meul and woodworking

machinery 2 24 B4 152 152 0 0 M0 RO M6 M6 WE WY

(Table contmues on the foliowmg page )
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Table 5-8 (Continued)
Nomber 1y U Us U, Us Us
[

ISIC Brench plans UW K UW K UW K UW K UW K UW K

3824 Other industnal machunery 2 526 554 235 23S 50 S SI18 556 e 579 669 960
25 Office machines 10253 23 X3 253 000 w0 253 253 2nl6 2 M4 %44
3829 Noneecincal machinery, n.e.c. S M6 742 N2 629 S0 M4 w7 802 52 w0 99 928
3831  Electrical industnal machinery 2 434 519 W7 49k 750 BI7 529 610 595 etx 729 w1
3832 Radw, TV, communicatons 4 D8 N6 N7 Vo 525 0 W4e R4 NI 3 1 64
3}  Elecnical apphances 7 27 21 N3 252 SIB M5 MWe N9 418 o 6~3 917
W39 Electncal apparatus, n.e.c. 6 268 M2 66 M2 525 74t M6 W4 SY1 uN 453 554
343 Motor vehicles 6 AN MU WD 412 45 S62 467 733 S50 6B 05 M6
B8 Manufactunng industries, n.e.c. 7 337 472 263 357 557 643 422 555 66 mvl S04 S3u

g

All manufacturing, average 426 #14 W3 W9 717 w6  Su6 RB6 593 BTx T7is 02?7
Standard deviation 240 197 Mo 220 227 152 196 231 W? 076 15192

Sowrie' Survey data

NOTES: U1: hours per year of operation, expressed as a percent of

total time

U2! L] n " L n n LA
ad justed for intensity of capital utilization during
operation

03: McGraw-Hill capacity utilization response

_ Uu: Estimated desired utilization, U /U
US: Desired (optimal) hours of operalioa response, as a

percent of total time

Actual hours of operation as percent of desired hours
Unweighted average

Capital weighted average

28
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Lim, David, Chapter 7, "Malaysia,” in Bautista, et al, Capital
Utilization in Msnufscturing: Colombias, Isrsel, Mslaysia, and the

Philippines.

Date/sample: 1972.
and four-digit levels.

Data: Capital and Capacity Utilization

350 establishments.

A VWorld Bank Research Publication. (New York: Oxford
University Press; 1981), pp. 188-213.

Method/measure: Direct survey enumeration of estabiishments as
described above including both capital and capacity utilization

estimates,

Reported at the three-

Table 7-3. Malaysia—Capital Utilization in Manufacturing, ssc/isic Three-digit Level, 1972

(percent)
MicC/ Number U U; Uy !e Us
- 1SIC Brench ofplems K UW K LW K UW K UW K UW
311 Food manufactunng < €25 SIS 580 464 744 6 MO &6 02 S71
312 Food manufactunng, n.c.c. 9 521 487 3 Y MY ME 574 S34 89 513
M3 Beverages 10 45 48 Y - 21 80 742 52 70 S14
314 Tobacco produces 13 N4 397 ©5 357 W B w1 40 #SS 93
321 Texnles L] 49 M4 03 137 82 80 932 857 Ne WO
322  Weanng apparel except footwear 4 M8 47 48 467 000 DO M8 47 49 &)Y
k1) Leather and products except footwear 3 »4 23 187 204 W1 WI DY w1 »3 3524
324 Leather footwaar 3 26 53 M3 MS M7 @6 36 SI0 B2 w0
331  Wood and products excep: furniture 3 S3.1 M6 459 401 S46 M) 42 €3 518 O
332  Fumiture and fixtures 3 %2 33 M4 28 M6 B3 M B2 N T
M1 Paper and products 4 53 0 N3 $H19 K27 @25 572 629 08 &S
342 Prinung and publsshur v | 535 47 26 €22 BT W3 Me 26 66 %57
381 Industrial chemicals 7 e 648 42 610 N6 MS 14S WY N8 728
352 Other chemcal products L] 25 B8 X6 36 Y TIT S22 412 27 WS
353 Petroleum refineries H $.2 22 139 W1 %1 90 83 MO ™S e
355  Rubber products L ™2 06 TS 641 MY BT 054 748 20 MW
386  Plasuc products, n.e.c. " 733 N3 618 1 22 M8 €25 8 M0 N2
361 Pottery, etc 3 ¥»% 307 334 28 10001000 134 98 29 MO
362 Glass and products 3 939 724 MY N4 1 N6 952 T 1000 1000
369 Onher I | products 2 WY 54 N7 614 Ws 7 NI 7N N7 2
m fron and steel 1" M3 576 W04 514 90 N1 W4e 675 WS 617
372 Nonferrous metals 3 6 A0 861 676 07 e 1067 WY N7 4
k) Fabricated metal products 11} $76 4% 48 B3I N7 D9 We 2 B2 %S
»2 Nonelectrical machnery 12 21 B B VI WY N2 NE N3 B4 M?
343 Electncal machmnery 1 N9 27 WO 614 e 733 WO 16 M0 WO
34 Transport equipment ” M7 M0 334 Nt 00 W2 413 ©8 Be M8
385  Saenufic equipment 3 77 &8 0 R4 B2 066 T34 674 Be B
»0 Other manufsctunng ] 649 821 71 713 1000 WOO0 W T3 M9 Te2
All manufscrunng. average »0 %9 46 08 01 WM Ne NE &2 TMNT 79
Standard devistion ») M2 2 B2 123 134 DS 117 DS

oo

Sowve Survey dets
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:hble :1-4. Malays;s—Capital Utilization in Manufacturing, src/issc Four-digit Level, 1972
e ———ey
MIC/ Nesmber U, U, Uy (74 _ Us
Isic Branch ofpless K UW K UW K UW K UW K UW
311 Meat procasnang 2 V7 N6 G7 N0 WY 00 737 M0 0 %O
3112 Dary producn . S5 A1 06 MWT 7Y W7 %0 518 SI9 64
3113 Frun and vegeable canning . “w2 526 00 6 67 750 96 &1 303 M7
14 Fsh L 2 %S R2¢ 8BS R4 B2 WS 923 ¥ Q1 W2
1S Oils and facs S T54 B8 739 B4 510 MO N2 TIY NE e
316 Gran mill products 12 1S 48 571 s @3 M3 06 MY 16 W)
3117  Bakery producus s ®0 Q6 WY B0 N9 TIC 49 463 &8 SN
N8 Sugar products 2 %S M2 S 738 1 WO % 20 1000 1000
319 Cocos and confectionary 2 3O 210 2B MT 614 TO 436 VS 40 ¥O
3121  Food products, n.e.c (] S16 13 Q7 0 736 758 580 28 42 %21
22 Animal (eed products 3 29 S17 516 SO02 %4 %Y 564 47 M3 N7
3133 Mak hquors 3 N3 %é T24 26 WY B0 S %S BS M
3134 Soft dnnks [ ] M5 P& 66 N7 66 RS 557 657 &Y 23
3140 Tobacco procucts 13 S04 P8 M35 BT N I 00 438 &S5 SO
211  Spwnng. weaving, finishing 18 M1 W4 TS 722 858 B45 930 BS54 TS2 478
3213 Knrung mi t W1 %1 W! W! %00 WO W0 1090 1000 0O
N14  Carpets and rugs 1 $2 2 592 592 1000 1000 592 592 43 643
3215 Cordage and rope 1 %2 %2 665 866 900 9%0 9%1 %2 Bl W]
3220 Weanng apparel except footwear 4 M8 48 448 485 1000 1000 448 w8 &9 28
323t Tannenes 2 27 %7 19! 214 W4 TI3 B0 776 490 We
3233 Leather products 1 %1 M1 183 183 800 800 229 229 226 286
3240 Leather footwear 3 M6 B3 M4 M4 M7 6T 377 S16 282 40
3311 Sawmills and woodmills »n 531 M6 459 01 M6 M7 42 4973 578 w2
3320 Furrure and fixtures 3 %2 ¥4 444 378 96 933 446 405 376 476
310 Paper and producs 1 557 557 446 446 950 950 469 49 67 67
3412 Paper containers and boxes 3 S50 €02 486 544 TE6 MW 633 95 S80 651
3420 Pnnung and publishing b 535 47 527 42 097 W04 SHB 525 458 410
511 Basic industnal chemucals 4 83 M2 s 7MY WS B0 1069 1160 954 B0
3512 Ferulizers and pestiades 3 W8 31 53 W1 T4 23 N4 &9 34 Da
3521 Pants, vamishes. lacquers 5 B1 N6 6 w8 AST K26 MO 124 23 21
3522 Dirugs and medicines 3 42 36 ME ¥ el BRT 241 24 35 W6
3323 Soap and cosmeuncs 7 Q7 @9 562 457 a6 757 819 s 632 522
3529 Chemical products. n.c.c. 3 W0 N0 22 22 656 633 W9 el 354 389
3530 Pewroleum refining S 71 022 839 M1 S1 930 873 840 9 627
3551  Tires and tubes 4 00 610 693 539 912 WY W0 9% Wi T72
3559  Rubber products, n e.c. “ Me NS 729 651 41 854 867 F62 811 653
3560 Plasuc products, n.c.c. 10 733 74 678 e62 822 818 E25 9 740 S2v
361U Pontery and chuna 3 B0 M7 334 M w0 1060 334 298 269 MO
3620  Glass and products 3 %40 724 928 M5 871 917 1065 O 1000 1000
3691 Seructural clay products s 650 559 534 483 817 844 654 572 610 288
3692 Cement, hime, plaster 5 %8 %3 926 913 981 92 %44 950 100 1000
3699 Noanmetalhc nunerals, n.c.c. 10 830 583 K7 560 ! £S5 920 640 630 454
3710 Iron and steel u N2 576 W4s 515 90 %2 #WI 676 %5 579
3720 Nonferrous metals 3 76 A0 861 677 M7 817 1066 N9 27 A2
3811  Cutlery and hand 1oobs 1 Q2 ©2 73 T3 000 1660 T3 773 839 B9
3812 Metal furniture and fixrures 3 »3 ¥7 252 26 220 80 307 3MI 526 512
3813 Scructural metal products 4 615 S12 413 P2 NS 700 586 560 e85 49
3819 Meul products, ne.c. ) %9 470 427 ¥4 697 eRS 613 $78 683 536
321  Epngwes and turbines 3 s 20 238 28 77 833 302 22 23 29
3822 Agncultural machunery ) 322 22 W0 M0 W00 WO 290 M0 M6 M6
W23 Metal and woodworking machinery 1 N3 W3 NI W3 SN0 S0 66 e 333 3
3429  Nonclectrical machunery, n e ¢ ] 515 440 402 3a1  S11 813 496 444 507 42
3832 Radw, TV, communianons b 09 M9 479 461 STR &2 829 Te 202 23
3839 Electncal apparatus. n.c.c. ] N7 N4 8IS VT T4 M6 1MD B0 653 487
3841 Shipbuilding and repanr ' V4 324 R4 N 000 K00 324 R4 D8 DB
3443 Mowor vehicles 7 M1 WS 30 %2 653 657 567 551 5 2
344 Motorcycles and bicycles 4 B9 WS 212 21 a6 W8 242 M9 270 WS
W51 Professional and saenatic equipment ) 77 e 650 Swe B3 MT 53 673 M6 M6
Y9 Manufacturing indestnes, n e ¢ 3 M9 821 NI NI W0 Wo Nl NI 749 285
Al manufactuning. average 8 749 S4e  Ted S0l W7 N20 WA N1 727 40
Scandard deviaton W4 107 InE ) 9h N6 25 177 15 DS

Sewrce Survey dsta
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l": hours per year of operstion, expressed as a percent of
totai time

u H - ] n L] L L] ] L] L] ’

2 adjusted for intensity of capital utilization during
operation

U3: McGraw-Hill capacity utilization response

U‘: Estimated desired utilizstion, U /U

US: Desired (optimal) hours of operahoa response, as a
percent of total time

M: Unweighted average

K: Capital weighted average
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Bsutista, Romeo M., Chapter 8, ®Philippines,” in Beutista, et al,
Capital Utilization in Manufacturing: Colombia, Israel, Malaysia, and

the Philippines.

University Press; 1981), pp.

188-213.

Data: Capital and Cepacity Utilization

Methnd/neasure: Direct survey enumeration of establishments as

described above including both capital and cazpacity utilization

estimates,

A World Bank Research Publication. (New York: Oxford

Date/sample: 1972. 400 establishments. Reported at the three-
and four-digit levels. '

Table 8-7. Philippines—Capital Utdization in Manufaciuning, 1s1c Three-digit Level, 1972

tpercent;

Number of v

Isic Beanch planis LW K Uw X vw K U K
m Food manufactunng 7 3 52y an 512 26 MW7 W2 M2
312 Food manutacturing. n e ¢ x wN ey Ty ek Ko N oe  Yla
313 Bevenages n “s 55 o 493 e 920 W0 Sis
314 Tobacco products x 22513 L X IR 2 we 68 Qs we
321 Texule 33 (XY B 579 e s A4 T4 B0
322 Weanng apparel except (ootwear 1 “«? e a5 &l0 i WS «s M
323 Leather and products excep footwear 3 N9 e 244 M0 no 5T M7 as
324 Leather footwear S »7 242 1S5S0 17§ 610 747 M5 s
31  Waood and products except furmuture b-3 02 es? B3I e ny M2 »e My
332 Funuture and fixtures 7 »8 3o %7 e |y M “1  me
341  Paper and products n e 10 SI8 a7 TI3 Y46 He we
M2  Prinong and publishung ] ®1  e58 "9 53 %4 TN 35 733
351 Industnal chemxals 3 577 753 $36 &3 S 632 0 mS
352 Oxher chemical products 30 372 SVa N3y e B4 o84 553 eve
353 Petroleum refinenes 3 w5 a3 678 M2 ne W w1 9
355  Rubber products ) LIS i) MY s 732 W 51 me
356  Plasoc products, n ¢ ¢ 4 Sal N9 N s ns  S60 514  eSe
361 Pottery, et 3 %4 WS »o ™ %7 ®Nn? “we %2
362 Glass and products 6 29 419 “wi M) 00 ™4 X I ]
38  Oxher noametallx mineral products i w3l s 577 Tl we T Qy "
m Iron and steel 7 LAY ] 2 55) N M w) NI
372 Nonferrous metal indusine 4 a3 @ M9 M9 oS B 1?7 .
o1 Fabncated metal products 1] 438 WS 2 WA 27 &2 35 WS
M2  Nonclectncal mackinery ] Me At N4 Sy ©Bo M) “) s
W3 Ekcmncal machnery 1" Q29 & mo 2 0 B2 %7 ete
384 Transpovt equspment 9 M4 D2 RAL T %) M4 WO 21 W
M5 Scwnufic equipment 3 “2 w9 3o W) 8 ¢ s By
3 Orher munutacturmg [ R2 Mo Nt W a0 ms 19 1CH

Al manulactanng. average wo “®) n) “He Wb o8 W) WY Te

Scandard deviation M8 M3 e A1 nT 158 e D

Sowric Survey dats
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Table 8-9. Philippines—Capital  .ii1zation in Manufacturing, 1s1c Four-digit Level, 1972

(percent)
Number of U v Us Ls
ISIC Bran.h plants uw K uUw K Uvw K UW K
3111 Meat processing 6 2715 403 39 ¥8 63 91 3.0 427
3112 Dary products 8 @0 533 420 476 614 647 684 76
3113 Fruit and vegetable canning 6 312 S5.4 ns 527 592 743 532 709
3114 Fish processing 4 25 158 139 1.4 n3 76.9 19.4 148
3115  Onls and fons 8 762 832 6 718 40 609 7.3 1278
3116  Gran mill products 10 %6 417 »2 476 2 603 543 789
3117 Bakery products 3 425 417 240 M1 56.0 ns 429 435
3118  Sugar products 25 0.3 524 86 511 820 829 53 e6l6
3119 Cocoa and confecuonary 6 487 517 481 562 758 7.2 635 80.1
3121 Food products, n.c.c. 17 539 684 09 672 688 N8 740 96
MN22 Anima) feed products 3 328 36.5 %S5 325 700 682 379 417
3131  Disulled beverages 4 535 S$13 34 512 90 982 37.1 521
3132 Wine 5 20.7 205 196 19.4 78.0 785 5.1 247
3134  Soft drinks 12 58.7 7.0 0.8 59.4 76.8 89.7 66.1 66.2
3140 Tobacco products 20 N2 513 264 467 08 768 434 608
3211  Spinning. weaving, finishing 24 N7 810 Qo N9 73 822 ™2 815
3212 Made-up textiles 2 570 488 570 488 75.0 538 76.0 900
3213 Knstting mills 4 4.6 657 0.1 65.7 75.0 94 S35 727
3214  Carpets and rugs 1 n1r 7 Iy 07 800 800 M6 M6
3215 Cordage and 2 730 78 604 NS 800 905 755 72
3220 Weanng apparel except footwear 10 47 80 ¥BS5 &0 81 865 w1 728
3231 Tannenes 3 M9 M6 43 280 N0 S57E 7 amd
3240 Leather footwear 5 207 242 150 175 610 747 46 234
3311 Sawmills and woodmills 17 478 69} 26 630 750 7R3 568 &S
3312 Wood and cane containers 2 W7 210 187 210 610 576 N2 WS
3319  Wood and cork products, n.e.c. 1 ”8 273 23 23 650 66l M3 33
3320 Furnuture and fixcures 7 38 370 B7? 356 8ty 7v9 H1 M6
- 3411 Pulp. paper, paperboard 6 571 7258 531 709 0 763 759 929
3412  Paper containers and boxes 7 5.3 713 51.1 639 736 723 694  ¥43
3420 Pnnung and publishing 11 491 658 09 534 4 729 535 71
3511  Basic industnal chemicals 5 616 755 5.0 742 744 529 739 143
3512 Fertihizers and pesucides 1 #3e 836 86 836 00 00 1194 1194
3513  Synthenc fibers 7 S2R 663 ®|4 578 763 650 633 833
3521 Paints, vamishes, lacquers 5 319 3B0 x5 217 S8 655 “y 424
3522 Drugs and medicines 4 323 425 20 38 533 Sk6 48 628
3523  Soap and cosmetics 7 423 789 Q3 ms 630 794 671 W2
3529 Chemical products, n.c.c. 4 519 526 455 402 03 756 647 532
3530 Petrolcum refining 3 o85S 663 675 652 710 o 951 91
3551 Tires and tubes 5 96 M6 576 802 6.0 843 #35 W8
3559 i ubber products, n.c.c. 6 334 26 A1 149 %7 766 75 195
3560 Plastic products, n.c.c. 4 508 699 79 B4 738 560 514 66
3610 Portery and china 3 54 &5 »o 496 87 917 450 541
3020 Glass and products 6 529 1.9 0l 643 Mo m4 V4 820
3641  Seructural clay products 5 B39 Mo ¥4 NS 520 930 %8 869
3692 Cement, hme, plaster n 823 813 iZAN X} 56 6 1020 1017
36 Nonmeullic minerals, n.c.c. 5 WS A2Y 34 749 740 M3 K1 Lo
3710 lron and steel ? 495 434 02 553 757 754 663 71}
3720 Nonferrous metals 7 413 ) 49 M9 675 357 517 974
3811 Cutlery and hand tools 1 272 272 n2 2 &0 80 MO0 MU
3812 Mectad furniture and fixtures 2 279 X0 779 280 00 700 99 43
3813 Structural metal products 8 49 6 w0 4 099 672 572 SN
3819  Metal products, n.e.c. ? 495 524 s M2 67 555 5.6 616

(Table continues on the following pege )
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Table &9 (conrinued)

Number of U . b v

1sIC Branch plants uw K U K uyw K vw K
382 Agncultural machinery 1 n1 202 71 1 50 75.0 %9 9
3829 Nonelectrical machinery, n.e.c. 7 353 673 N9 603 636 857 502 74
3831  Electnical industrial machinery i ns 275 196 196 850 850 231 231
3832 Radiwo, TV, communications 1 58 258 71717 300 300 x1 257
3833  Electnical apphances 3 22 3N 232 =S5 $33  5s.2 45 53
3839 Electncal apparatus, n.c.c. 6 51 7o 535 M0 o 772 S 907
3843  Motor vehicles 8 247 12 241 265 775 883 N1 wo
3844 Motorcycles and bicycles 1 24 224 24 224 0.0 500 “8 448
3851  Professional and sqienufic equipment 1 8.7 817 859 859 850 850 1010 1011
3852 Photo and optical goods 2 525 559 525 559 800 80.0 656 699
3902  Musical instruments 1 ns 25 165 165 60 600 278 2758
3909 Manufacruring industries, n.e.c. S B2 A N7 97 4.4 382 714 1039

All manufacturing, average 40 €7 638 416 606 06 789 589 776

Standard devianon 248 205 246 201 20 158 214 78

Source Survey data

NOTES: U1: hours per year of operation, expressed as a percent of
total time
U H n L] n n ” L] n n ] ’
2 adjusted for intensity of capital utilization during
operation
U,: McGraw-Hill capacity utilization response
U3: Estimated desired utilization, U1/U3
uﬁ: Unweighted average
K: Capital weighted average

A.2. The ILO Studies

The following three studies were included n the International
Labour Office World Employment Programme Study and reported in
Phan-Thuy, et al. It should be noted that, unlike the World Bank
Studies reported above, there was no uniform methodology imposed on the
three country studies in the ILO project. Therefore rether different
data with rather different conceptual bases emerge. It should be noted
too that because I designed the World Bank questionnaire and was
pleased with its success there, the Nigerian study for the ILO is in

all respects but sample size comparable to those of the World Bank.
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A 2.1 Nigeria

Winston, Gordon C. "Increasing Manufacturing Employment through
Fuller Utilisation of Capacity in Nigeris,” Chapter Three in Phan-Thuy,
N., Roger R. Betancourt, Gordon C. Winston and Mieczyslaw Kabaj,
Industrial Capacity and Employment Promotion: Case studies of Sri
Lanka, Nigeria, Morocco and over-all survey of other developing
countries. Published on behalf of the International Labour Office
(Farnborough, Hants: Gower Publishing Company, Limited; 1981), pp.
92-170.

Data: Capital and Capacity Utilization

Method/measure: Used survey directly to measure capital vtili-
zation and firm's capacity estimates. Method similar to World Bank
Study A1 above,

Date/sample: 1976. Uil manufacturing firms in Nigeria,
semi-randomly selected (biased toward large firms but geographically
and industrially dispersed). Small sample prevented individual
industrial sector estimates. Data reported as representative of

manufacturing sector as a whole,

Table 11.1 - Uytilization rates
. Ucilization time, | Utilization time
Utilization time |Section adjusted section and
u u intensity adjusted
t ts u ]

hours/year} Z of time]hours/year|X of time | hours/year|Z of time

Average firm 3 810 43.5 3 364 38.4 3 187 36,4
Typical plant and

. equipment (capital]l 7 323 83.6 6 377 72.8 6.185 70.6
wveights)

Plant employing
typical worker
(employment
weights)

5 825 66.5 5 098 58.2 4 897 55.9
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NOTES: U

N hours of operation per year -— same as Bank's Ul
U: hours of operation per year adjusted for partisl plant
operation and intensity of capital use during operation
-- sgme as Bank's 02
U. : sn intermediate step with adjustment for sectional

ts®
operation but not intensity
Tatle IV.1
Firms' Full Copocity Torgets
ond
Private Excess Copaoity
Firms' Uf’el?“i'" Firmg'
Full Copaclty Torgens ilization Excess Capacity Time &
{(v*) Time Output (v*=-v) [u'- ] Qutput
= (w/v*) | (Mc-Grow-Hill) w* ]{(1-McG) Col (4
hours of time % % hours % % [Co' (5ﬂ
n @ &) 0] ) (6) (Y] ®)
WAverage Firm 4152 47.4 76.8 8.8 965 3.2 nN.2 89.6
Typical Plant and
Equipment
) (Copital Weights ) 6719 78.7 92.0 83.0 54 7.9 1 17.0 90.2
Plant Employing
I‘ypicol Worker
mplaymant 5185 ».2 4.4 .
it 83.1 289 5.6 16.9 88.0

NOTES: This table relates capital and capacity utilization

estimates.
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woheo ss =
IASLE V . X
pandodi AL

Copacity Wrilization and Excess Capecity

Firme® Average Firme' Firma' Toral Seciol
Utilizotion Time Crpacity Utilizetion Excon Copecity Excest Copocity
Houny
Actwal (%) Torget McG-H w/v*
{Outgr)  (Tima) (Ouvtput) (Time) | Output) (Time)
Current Levels 4897 5186
(56%) (59%) 8% % 3 1% 16-21% 7-12%
At Firms’ Aggregote 4946 5186
Full Copocity (56%) (59%) 90% 5% 0 0 7-12%  7-12%
Torgeh
At Social 5289-5583 5549 - 5860
Full Copocity (60-64%) (63-67%) 90% 5% 0 0 0 0
NOTES: This table relates privately optimel utilization targets to

socially optimal rates.
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A 2.2 Sri Lenka

Betancourt, Roger R., "The Utilisation of Incdustrial Capital and
Bxployment Promotion in Developing Countries: Multiple Shifting as an
Emergency Bmployment Scheme in Sri Lankas,® Chapter Two in Phan-Thuy,
N., Roger R. Betancourt, Gordon C. Winston and Mieczyslaw Kabaj, .
Industrial Capacity and Bmployment Promotion: Case studies of Sri

Lanxa, Nigeria, Morocco and over-all survey of other developing
countries. Published on behalf of the International Labour Office
(Farnborough, Hants: Gower Publishing Company, Limited; 1981), pp.
26-91,

Data: Capital and Capacity Utilization

Method/measure: Used published shift-working data to estimate
capacity utilization (Tables 1 and 2) and a small survey directly to

measure capital and capacity utilization,

Date/sample: 1977. Emphasis on differentiation between public
and private sector manufacturing firms, Shift working and capacity
data from official Sri Lanka statistics; capital utilization data from
survey (mail and interview) of 10 plants, fully enumerated in Table 3.
Eight sectors reported in capacity survey. Small size of capital
utilization survey prevented individual sector estimates: data reported

as representative of manufacturing sector as a whole,
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aple 1
sr@irec: wseacyise of carital veiliselion
ar Sri Lanka'

————— e e - — - — — — - —

sndustrial group 1968-70% 197%
Private Public Public® Private

and
gublic

(1) (2) 3 (L3] 5

Y. Tool and beverages atd
topacco 69 (15) 28 €7 (&) €9 (8) 6> (91)

7l. Textiles, veavirg apparel
atd leatber itlustries £5 (95)

»
~
(Y.
o

{2) SC (2) &6 (ulc)
1ZY, @o00d and vood products n) €2 (1) 1S 1) 32 (10)
IV. Paper ard paper products €3  (5) 25 72 (1) 7T (1) &6 (29)

V. Chemicals, petroleur, coal,
reober ard plastics 63 (55) 33 236 (2) 16 (2) 9 (136)

¥I. Scu-we*sllic mireral
p-oducts (exce;t petic~
leus and cval) €3 (12) 25 €S (8) BO (3) T8 (u2)

v1Y, Be2sic setal products {Q) 33 (1) ab (1) aas (13

- ¥21Z. Pabricated metal products
setsl products ard
machirery 4t (l00) 18 22 (1) 1% 1) 33 (2lc)

sI. Bacufactured producte
not elsevhere specified i0) {©) (0) 7 Q)

1 The pumber 1a parertheses ir the body of the table is either
tbe rusper of firss or the rusber of pudlic sector corporations
imncluded in the calculastioans.

* These figtres are calculated fros Arnexes I ard II of ESCAP
-tackei____Industrdel ___Zzcess ___Capacity, mazch 1975,
IRT/Cons.Grp/0BC1/1.  The “capacity” figures for public esterprise
vere re;orted or a threeshift basis; those for private enterprises
on & sisjle shift Dbasis; coiusp (2) attespts tc put both sets of
figcres on a cosparable basis oy dividiag colomn (1) oy 2.5.

3 These figures are calculated froa table IX2(D)8 of the Anpusl
Seport (1978}, Certral Bapk cf Ceyion. The figures fcr those units
also included ir coluss (3) vere the only ones ssel here.

¢ This colusn is reproduced fros tahle JI(C)2 (3) of the
Anrual Report (1978), Certral Back of Ceylos. This coluss is saot
strictly cosparable to the others becsuse the Certral Bank seeas to
8dd the opits of cepacity cutput acd actual ostput fizst asd then
divide o3e by the other ratber thas calculatiag capacity for each
apit first and then an average fcr all the fires. 33 eves better
SUSBET] wmeasule would be 8 vweighted average with, foxr exasple,
Teiative valwe added as the veightisg factor. sogeover, the
covsrege of both public and private sector fires is different fros
that 13 the other coluasss.
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iahle 2

n&SLLlnx12l_nnﬂ.&&:.ﬂs&:xntnnn&n.&n.sl:.tlnxx.x:n;
scd_iapka's_industrial corporaticis fpublicl, 1972-78

Indostrialt Otilisation Iaverse of Sage per Share of peblic |Share of indas-
grosp icdex® value added san-day* corporatioas ia |trial group in
price index? sectors ostput® |industrial ount-
pute
1972 1974f 1972 1974 | 1972 1978 | 1972 1978] 1972 1974
) 2) (E]) ) i
I. Pood and bevaragess 79 62 |55 n ic.5 18.7 29 36 | 32.7 32.9%
I1. Textiles 65 50 | &S 52 8.5 1a. 4 25 28 |16.1 13.9
111. @¥cod pioducts 73 75 | 90 3s 12.1 18.5 58 93 1.3 1.3
1V. Paper products 75 77 | 60 a9 11,5 21.2 a3 €3 3.2 3.3
¥. Cheaicelse 93 88 | 68 79 18.8 17.6 sS o |23.1 33.1
¥l. Jon-setallic
siperalss 79 .13 36 23 16.0 25.0 se b ] 7.1 5.8
¥I1Y. Basic setals (1] as |73 (1} 12.7 3.7 | 100 100 2.8 3.2
VIII. TFabricated setals 10 19 |61 (3} 10.9 16.5 . 6 |12.5 8.%

' These groups aTe the sase as in table 1.

? The index was constructed using the capacity utilisation figures of the state Iiadustrial cor-

porations for each year.
1378 vas used as the base in both years.
o8¢
con-;rnct the index. Therefore, the levals of vtilisation ate not cosparable to those in
the asterisk indicates the sain sectors affected by these differences.
bhovever, reflect the focus of our itcterest vhether output increased or decreased.

3 This is the ratio of the value of rav saterials to the

value of prodectios for

Shes reported capacity changed betwveen the two years, *he capacity figure for
In addition, vhen no capacity figure was svailable for
a8 ip the casse of the petroleus corporation, the cutput ip 1978 vas used as the base on wkichk to

either

table 1, and

The chanrges betveen years,

each sector

calculated frcm the data provided by the Annual Reports of the Central Bank for 1972 aand 1974,

¢ Fros table 1I(C)1, Annual Report, 1974,

® calculated fros table 1I(C)2 and II(D), Annual Peport, 1978,
(1) vere used.

s Prom table II(C)2, Armual Report, 1974,

Only the sase units as in coluan
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askle )
Fxillzation seasuter _in_the_private sector

Rctual/piacned Planned/ Actuel/ Percentage of bouvs

capacity capacity equigpsent is i3 operation?

outpat cetpet?

1) (2) 3) ) 5)
1. -9 .83 .78 «26 (- 39)
2. -58 .81 47 .23 (. 3%5)
i - 58 . 8C .86 .20 {. 30}
., l.1¢ .70 .80 .21 {.32)
Se 1.07 .58 .62 .2C {. 30)
6. 32 «35 «32 .26 {« 39)
Ta «02 .82 €7 .27 {.81)
8. «75 60 <45 22 {.34)
9. «78 -8¢C 62 .21 (. 32)
10. -99 .83 .82 27 (-81)
Average .86 «7i «60 23 (. 35)

! This colanea is tte preduct of coluazs (1) and (2).

2 Colusn (8) gives the auaber of houcs the eguipsent is
operatior relative to the total ngsber of hours available i=
year. Colums (5) gives the ruaber of hours the eguipment is
operation cgelative o the total nusder of bours available in

in
the
in
the

year after correcting for tae cusber of bours in official holidays,

Saturdays and Sundays.

Col. 1 identification number of individual firm,
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Phan-Thuy, N., "Employment Promotion in Morocco through Fuller
Utilisation of Installed Industrial Capitsl,® Chapter Four im
Phan-Thuy, N., Roger R, Betsncourt, Gordon C. Winston and Mieczyslaw .
Kabaj, Industrial Capacity and Employment Promotion: Case studies of
Sri Lenka, Nigeria, Morocco &nd over-all survey of other developing
countries. Published on behalf of the Internstional Labour Office
(Farnborough, Hants: Gower Publishing Company, Limited; 1981), pp.
171-217.

Data: Capital and Capacity Utilization

Method/measure: Survey established capital utilization as hours of
operation per year with seciivnal and intensity esdivnsthsnts; capacity
utilization based on reported "normal™ hours of operation per year.
Hours of operation data collected only for hours-per-day and days-per-
week, therefore no accommodation of adjustments through variations in

weeks of operation per year.

Date/sample: 1977. U7 enterprises representing 54 establishments
distributed by size.

Takle 111.2
Eusber_of bours eof cpexatien and _Lete
of utilisstiorn of cepital invested

witbout uith section |{#ith section and
sdjustaent djusted ‘Lua-uy adjusted
(r) (h.}) (..}
Hrs % of ]u:n of |[krs S of
per 8,760 {per , 760 |per 8,760
yeoar bours [ear houts (jear Moscs
ical
.:t:::;: 3 a15 | 39.0 |3 234 6.9 {2 765 31.6
Average weighted
by assets!? & 506 | 52.3 |a 296 09,0 |8 096 86.7 .
Average veighted
by ssploysentt 3 283 37.5 |2 %S3¢ 2 572 9.8

t The veighted aversge is defired 4o holuzz B,
where x, 1s the neaber of sours of operetios is plast 4
and £, 18 1ts weighting coefticlest.

Uhere the averaga 1is veighted by assets, f; is the preporties
of the ansets of plest i is the tetal assets of the pleste cevered
by the survey. Ghere the average 58 veighted by asplersest, £, s
the propottion of the suabel of sorhers of plant § $s the tetal
susber of wvorkers of the sasple Cevered DBy the survey.
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NOTES: These data are comparable to those in Winston, Table II.1

above
Table IY,.1
Pusitess_capacity and ecicess of busivess capacity
Busiocees capacity Pate of utilisation jExcers of business Fatlo betwveen
(C) of busizess capacity ise and pro-
. capacity action
Hours % of Tiae ficGras-Hill | Time Production |{4)
8,760 b | (hg, /)| production 1l - BG 3)
rate
(neG) Cohgi|C-Agy
L] % fRours] ¥ 4
(1) (2) 3 ) (5) (6) (] (8)
Arithsetical
avarage 1 709 82,3 70,5 | 60.6 gea | 25.5 1 39.4a B1.3
Average veighted
by assets L 1) 58,6 85.6 58.2 €90 | 1a.8 ; &81.8 6.0
Average veighted
by employment 3 %69 80,7 72.1 66,7 997 | 27.9{ 33.3 B2.5%

NOTES: These data are comparable to those in Winston, Table IV.1

above
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A. 3. Other Country Studies
A3.1 Mslaysia
Lim, David, "Effects of Separating Management from Ownership on .

Capital Utilization: A Study of Malaysian Manufacturing,”
Weltwirtshaftliches Archiv., vol 116, no. 2, 1980, . 330-490. .

Data: Capital and Capacity Utilization (World Bank data expanded)

Method/measure: Same data as World Bank study except for
disaggregation by ownership structure, estimating capital and capacity
utilization rates separately for incorporated and unincorporated firms.

Date/source: See World Bank study above,

Table 1 — Capital Utilization of Incorporated (I} and Umincorporated
(NI) Establishments in West Malaysian Manufaciuring, 1972 (per ccnt)

' Kem- l v v v, l v
t t - [ ] Ut
wd Tndustry Laid
RIS
. i H
sir  Food. . ... ... .. % 66 w8 | 2 :l{ n o3| 8 »
13 Otherfood . . ... .. 9 o33 —| 8 — B —' 60 ~]| &8 —
33 !lln-rr;;n ....... I o; 9 ~—iow — 82 —' 33 ~—]| 8 -—
s34 Tobaees . . . . . ... sl 52 3. @ P », 8 n un 6
338, Tesules . . . ... .. 57 3| 05 9 be p‘ % M| 2 sr|2es 7
s | Weanogapparel . . . . . ¢ ®, 43 —j e —.3 —! g —| g —
33 'Lut.&nd l ' s
. lesther preducts . 3 2§26 s7i 38 9| B¢ | 9 | B B
33  Feotwesr . . . . .... s 4 » 7. n w|e - 8 wnla ¢
331 Waeod and ratisn preders » .l » 3 0 Ml b w; % &) n
332 Femmitere . . . ... .. 3 ol —' 4 —lwe — | B —| & —
34t ' Papev aad pager praducts s e 3y — i g2 ~1 8 - 6 —; & -~
332 ' Prnting snd publithing 13 Blm 43 8 2|6 W B e g
331 | Industrie) chemicals . . . ? -:lb — 8 —| 81 — g —lim —
333 Other chemnical 17 1. 44 85 WM 3| 3 e 4 8 &
slecm and esal .
ST et ——133 —l & — e —  ®u -—
335 Rubber praducts a &n nle wl s & T
156 - Plastxproducts . . . . . 1 M & @l ! % nleu @
301 ' Pottery, chuna, ete. 1 3y mly Nl e 7 o] »
363 ' Glass and giass prodects g sl 94 351 gz 33| 67 100 300 te8 | tem 3
369 | Non-wutallc muneral ,
,  produce . . . ... o 3|9 ullo ol 97 9o ) o5 M| o6 ot
”m | Jron and steel preducts 9 3.9 6|81 Ml 9 63, 98 | S N
2, Non-frrrouws swtal :
D pradee® . e e o - s o m | —los —| g —|ow —
b 1] Fabricated metal products 34 8 61 32t g3 o8| 7w M’ 13 ol e
s | Mativmery . . . . . .. 8 4|33 |2 96| G 5| 8 w| @ O
s Etectrical mashinery . . 11 1l 67 9 6 o] 8 2w ]| 9 |
ste | Trompert cqupmemt . * My plu ul» g o ) g 3
”s oqupmentote. | ¢ 8! g o n e | wl &
| 90 - Owher .- ] el =l» —jtee — 73—~} b —
3 Totol for cnmumen '
industry-groups - Y23 ui 73 31|80 il ] s| b

NOTES:

.t . .
udy with Ut z U,. Utlz UZ' U.‘I z U

Those classifications follow

those reported sbove for the Bank

3

P Uge = Ui Upy

)

z 050
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A3.2 Korea

Kim, Young Chin and Jene K. Xwon, "The Utilization of Cspital
Equipment in & Developing Economy: Case of S, Korean Manufacturing,

1662-1971," Working Papers in Economics, Northern Illinois University,
DeKalb, Illinois, undated.

Data: Capital Utilization
Method/measure: Electric power based estimates.

Date/sample: Time series, 1962 to 1971 for three-digit SIC

sectors. Two sources of installed electric motor caspacity were used:

government figures (U1) and authors' mail survey of 194 firms (UZ)'
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Table 3

UTILIZATION RATES IN KOREA (1971) AND THE U.S. (1962) BY SECTOR

Industries Classification [Korea (1971) U-S. (1962)
Codes
Korea® U S.b U U -
_, : 1 2
Food and kindred products 1-5 . 20, 21 19.8 13.6 24.3
Textiles 6-9 22, 23 38.0 32.3 41.7
Chemicals 10-13 28 54.5 46.9 44.6
15, 16
Paper 14 26 53.5 37.3 38.6
Rubber products 17 30 29.8 22.3 23.8
Wood products 18 24, 25 21.5 14.7 13.8
Stone, clay, glass products 19-21 32 49.1 46.5 29.2
- Basic metals 22 33 20.5 17.8 20.6
Other metal products 23 34 11.1  10.0 n.a.
Machinery, except electrical 24 35 17.1 7.7 11.2
Electrical machinery 25 36 13.7 15.1 17.1
Transport equipment 26 37 7.1 8.0 15.2
Petroleum and coal products 27 29 18.1 29.8 43.0
Printing and publishing 28 27 16.4 12.3 24.3
Leather products 29 31 22.3 20.0 20.7
Others 30 19,38,39 9.6 10.3 n.a.

a

KECO's classification numbers.
b

U.S. Slc. code numbers

Sources: U.S.--1963 Census of Manufacturers, and Foss.

NOTES: u1: Installed electric motor capacity besed on government data

Uys Installed electric motor capacity based on mei) survey
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TABLE &
Average Annual Growth Rates of

1Mrilisntinn Natae 57 Qartny

1962 - 1971
4 4
Sector Growth Rate Growth Rate
. (Uy) (02)

1 5.402 5.381

- 2 10.78 10.79
3 0.65 0.66

4 9.70 9.69

5 7.05 7.04

6 2.72 . 2.68

7 9.02 8.99

8 10.00 10.19

9 13.16 13.08

10 -17.39 (22.53) -17.39 (22.59)
1: 5.78 5.75
1z 4.40 4.33
13 10.66 10.66
14 1.33 1.31
15 4.53 4.58
16 11.48 11.83
17 8.26 8.12
18 18.34 18.29
19 %% -7.50 ( 0.81) -10.08 ( 3.06)

20 3.38 3.26
21 4.81 4.72
22 10.56 10.70
23 8.77 8.78
24 6.84 6.82
25 8.53 8.62
26 5.83 5.82
27 18.08 17.91
28 12.32 12.28
29 19.58 19.63
30 6.50 7.55
(A) 7.177 (A) R.502

Total (B) 7.1 (B) 8.34
manufacturing (C) 8.78 (C) 9,29
(D) 9.94 (D)1n.71

*The growth rates in parentheses refer to a subperiod of 1967-1971. (See
. «n APpendix for explanation.)
The growth rates in parentheses refer to a subperiod of 1965-1971. (See
Appendix for explanation.)
Notes:
(A)--totals. {B)--totals less nos. 10 and 19. (C)--totals less nos. 10, 19,
and 14. (D)--to~als less nos. 10, 19, 14, and 22.

NOTES: 01: Installed electric motor capacity based on govermment datas

02. Installed electric motor capacity based on majil survey
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432 Nigerin
: ger'e

Osoba, Mrs. A. M., An Fconomic Study of Shiftwork and Capscity
Utilization in Some Selected Nigerisn Manufscturing Industries,
typescript, N.I.S.E.R., University of Ibada, undated (1973?) .

Data: Capital Utilization (interpreted as capacity utilization) .

Method/measure: hours per year of operation with "full capacity”
defined as operating 100% of the time (1).

Date/sample: 1973. Five industries selected to represent large,
important sectors with a variety of capital-output ratios in
intermediate and consumption goods. An interview survey of all B84
firms officially listed as manufacturing in those sectors —- interviews
of both firm officials and workers (1300 of them).

"Capacity utilization rates of one hundred percent [see definition
above] were observed in four establishments. Two of these were cement
manufacturing firms, one soft drink and one textile manufacturing
establishments. In 811 the remaining sixty-four establishments, the
rate of utilization ranged between 3,81 and 84,86 percent. The average
annual percentage rates of capacity utilization for the industries were
tobacco (46.79), cement (79.46), beer and stout (72.52), soft drinks
(43.27) and textiles (49.24). The oversll annual rate of capacity
utilization in the manufacturing establishments covered was 52,22

percent.” (p. 125)

NOTES: these figures are actually capital utilization figures, not
capacity utilization, but they are expressed as percentages
of 8400 hours per year to allow for an arbitrary fifteen

days' maintenence time. No other data were reported.
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A3.N Brazil

de Almeids, Manoel Bosco, "Estimativas da Utilizacso de Capital —-
Brazfl -- 1970," Revista Economica Noreste, 11(1), 1980, pp. 35-55

Data: Capital utilizetion

Method/measure: Electric power measure.

Date/sample: 1970. Industrial Census of Brazil.
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Table IV

Numbers of Hours Worked Yearly and Level of Capital Utilizatiom
in Manufacturing Sector

Hours Level of Capital Utilization
Worked Hypothesis i
Industries (of Work) (a) (b) (e)
Non-Metallic Minerals 2,532 0.29 1.22 0.61 )
Basic Metals 2,863 0.33 1.39 0.69
Metal Product 1,063 0.12 0.50 0.25%
Electrical Machinery 724 0.08 0.3% 0.17
Transportation Machinery 1,223 0.14 0.59 0.29
Wood 970 0.11 0.45 0.23
Furniture 473 0.05 0.21 0.11
Paper and Cardboard 2,339 0.27 1.13 0.57
Rutber 1,829 0.21 0.88 0.44
Leatter and Pelts 799 c.09 0.38 0.19
Chemicals 3,609 0. 41 1.72 0.85
Pharmaceuticals 2,710 ¢.31 1.30 0.65
Perfumes, Soaps 1,546 0.18 0.76 0.38
Plastics 1,755 0.20 0.88 0.42
Textiles 1,846 0. 21 0.88 0.44
Clothes, Shoes 762 0.09 0.38 0.19
F>od 1,741 0.20 0.84 0.582
Beverages 1,691 0.19 0.80 0.80 .
Tobacco Products 2,463 0.28 1.18 0.59
Publishing and Graphics 633 0.07 0.29 0.15 '
Miscellaneous 1,299 0.15 0.63 0.32
TOTAL 1,993 0.23 0.97 0.48

NOTES: Translation of Table by Mara Bun.
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A30 5 P.kl stan

Winston, Gordon C., "Capitel Utilisation in Economic Development ,®

The Economic Journal, vol. 81 (March, 1971), pp. 36-60.

Data: Capitel and Capacity Utilization

Method/measure: Capital utilization measured as actual output
relative to output that would be produced on 2.5 shift operation or
actual operation. Capacity utilization measured es actual output
relative to reported capacity output,.

Date/source: 1965-66. Unpublished Census of Manufacturing
Industries, Provincial Ministry of Industries of West Pakistan. 247
observations analysed as 26 industrial sectors (organized on Pakistan

Standard Industrial Classification).
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Tamrx I
Utilisation Data
Utilisation rates. Compet- .
Report- I ed | Labour L“pui—
PSIC. Industry. TR e | Avrage | o | peodue. | . =8 tonreg, | hate ol |"income
justed. Adjusted.| units BXE | material. | uwity. WI‘% -] o™ ratio.
8} @ 3) 4 (5) (6) )] @®) 9) (10) (i) (12)
2070 | Sugar 50-28 5028 11 299-90 871 8-30 010 2-36 293-37 1-19
2091 } Ediblc oils 66-73 38-11 131 28-35 0 149 340 0 52305 1-72 .
2092 | Tea 919 36-44 5 308-57 1-18 — 0-60 2399 3847 —
2099 | Muccllancous food 4943 22-32 57 1643 2546 109 26-20 18-14 230-44 1-34
2100 | Beverages 4440 17-76 24 10-47 23-96 325 37-80 0-01 45-25 1-34
2200 | Tobacco 49-66 19-86 45 77-55 77 14-33 0-40 0-10 456-76 0-85
2311 | Cotton textiles 94-32 69-73 668 24-08 16-10 1-28 2-/0 21-73 218-23 4-87
2314 | Silk and ant silk 72-00 2893 201 762 78-08 1-80 4900 0-01 199-27 2-34
2420 | Footwear 44-36 17.75 57 646 55-56 — 0-20 - 109-50 —_
2500 | Wood, cork and fumiture 60-19 24-07 46 4-36 1932 1-32 17-30 2-07 508-02 093
2700 | Paper 4448 20-87 ] 2-90 6346 316 3340 1-16 420-38 288
2800 | Prnting’publishing 52-00 20-80 149 497 41-10 1-74 11-10 1-70 220-63 1-67
2900 | Leather 65-48 62:75 55 626 2206 1-37 110 98-34 413-03 0-52
3000 | Rubber 4741 18-97 42 8-60 63-41 — 66-10 1-44 218-43 2-12
3114 | Fertilisers 7977 79-77 3 296-72 7-58 1-35 58-10 54-66 2728-97 13-56
3150 | Soaps’perfumes 43-57 22-85 B85 18-37 51-10 _ 5-80 0-95 365-98 —_
3191 | Matches 14244 56-97 1 105-81 25N —_ 0 (1} 71-55 —
3199 | Miscellancous chemicale 45-26 18-68 124 2692 2989 4-80 60-70 10-28 621-25 1-45
3200 | Petroicum 45-41 4541 5 97306 49-12 —_ 67-20 14-96 209-95 1-97
3300 | Non-metallic minerals 67-16 42-52 80 1621 25-19 267 2200 0-59 291-28 350
3400 | Basic metals 40-40 16-16 97 19-15 85-74 1-90 56-00 1-22 705-87 3-09
3500 | Metal products 48-71 19-48 295 2 71-34 146 56-00 4-66 437-64 117
3600 | Non-clectrical machinery 35-82 14-33 252 332 30-53 148 87-30 1-57 876-83 197
3700 | LEiectrical machinery 40-33 16-13 173 12-35 7446 2-13 69-70 0-09 1325-77 1-91
3860 | Transport 53-37 21-35 183 849 7819 1-67 65-50 10-04 1013-69 5-82
3900 | Miscellaneous manulacturing 49-82 20-8! 197 3-60 4207 183 67-60 68-54 627-41 208
Column Notes for Table 111

(3) Utilisation rates, enadjusted. These aggregated rates are a weighted (by capacity) average of industry utilisation rates computed from annual production
(value) and annual productinn capacity reported in 1965-66 C.M.1. [5).
(4) Uulisation vates, adjusted. Computed as in Column 3, except that annual production capacity for cach industry has adjusted to a 2§ shift level if the
industry workcd less than that as reported by C.M.L. [5).
(3) Number of reporting units. Summed for each sector from reported C.M.1. enumeration [5).
(6) Average size wnt.  Annual production per reporting unit computed from C.M.IL [5).
(7y Imported rau material.  The proportion of the value of total raw-material inputs purchased from abroad. Both figures from C.M.1. [5].
(8) Labour productinty. Computed as gross value added per man-hour from C.M.T, 1959-60 [4].
(9) Competing imports. Imports as a proportion of total supply from Lewis and Soligo [13, Table B-3, col. 3).
(10) Exports. Exports, f.0.b., as a proportion of gross output at factor cost [13, Table A-3]. .
(1)) Rate of growth of output at factor cost computed from {13, Table A-1].
(12) Capital-Income satios as ratios of real value of assets to value added for West Pakistan, unrdjusted for capacity use reported in Khan-MacEwan [11,
Table 1-B} and correspondence with MacEwan to correct the paper sector entry.

NOTES: "Unad justed utilization rates®™ correspond to capacity
utilization estimates
"Adjusted utilization rates" correspond (roughly) to capital
utilization estimates
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A3.6 Basngladesh

Islam, Rizwanul, "Reasons for Idle Capital: The Case of Bangladesh

Manufacturing,” Bengladesh Development Studies, 6(1), Winter 1978, pp
27-54.

Data: Capital and Capacity Utilization

Method/measure: Capital utilization measured as actual output
relstive to output that would be produced on 2.5 shift uperation

(expressed as 900 shifts per year). Capacity utilization measured as
actual output relative to reported capacity output .

Date/source: 1968-9. Unpublished Census of Manufacturing
Industries, Bangladesh Bureau of Statistics. 15 industrial sectors,

selected on the basis of high value added (hence accounting for 90% of
value added in manufacturing.)

TABLE A1 . ':

" UTILIZATION DATA

Sectors U S e L E M_N

Sugar 31.33 10089 7.87 674 0.01 1438 12
Edible Oils 4555 1987 151 2 0 04 5
Tea . MM 3232 104 26.10 76.00 100 &
Cigareites 6000 27660 039 . 5936 013 2017 15
Cottod Textiles 98.44 10514 © 214 128 0.34 @w»
Jute Textiles 71.88 219.19 341 445 93.21 o 30
Rayon 100.00 61096 3.9 [¥2] 0 0o 1
Paper 4.4 10832 2.9 59.51 7086 1555 S
Printing & Publishing 34.66 181 107 163 0.4 1236 107
Leather - 31.88 1501 1M 8.13 91.92 49 u
Feriilizers ) 4735 10344 885 285 0.03 a9 S
Matches 39.00 49 o .19 s1.32 002 17
Cement 100.00 092 456 607 [ 7583 1
Irop & Steel 28.33 4132 11 15.93 ° “1n
Shipbuilding 3789 19 30 $76 ° 1.3 17

NOTES: U: same as "adjusted utilization" rate sbove -~ equivalent to
capital utilization

S: Firm size

C/V: Capital/Value Added ratio
L: labor productivity ,
E: Exports as a percent of domestic produccion
M: Imports as s percent of domestic production
N: Number of firms in sector
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A3.7 Philippines

Diokno, Benjamin, "Capital Utilization in Government 'Favored'

Export-Oriented Firms,"” The Philippine Economic Journal, vol xiii (2),
Second Trimester, 1974. pp. 148-88.

Data: Capital and Capacity Utilization

Method/measure: Capital utilization as hours of operation per
year (patterned after World Bank study). Capacity utilization,
McGraw-Hill questionnaire.

Date/source: 1972. Survey (mail and interview) of 91 firms from
the government's list of favored export-oriented firms. The purpouse of
the study was to compare the utilization performance of these export
firms with that of other firms, based on the World Bank data so I have
included that comparative table,

TABLE 3

CAPITAL UTILIZATION IN GFEO FIRMS
(Summary of Data by 4-Digit ISIC Industry Code)

Weighted Mean Weighted Mean

IsIc No. of Mean Standard Deviation Coefficient of of CUR® of CUR"*

Codc Plants CUR* of CUR* Varigtion By Assels By Asscis

3113 1 43.55 0.0 0.0 4355 43.55

114 2 21.55 0.78 36} 21.63 21 .81

s | 68.50 00 00 68.50 68.50

te I 45.62 0.0 0.0 4562 45.02

319 4 43.97 21.49 48 87 39.74 40.21

3121 3 63.06 482 7.64 64.45 (:6.!2

3131 | 56.37 00 0.0 56.37 €6.37 )
3211 8 71.93 15.53 21.59 73.39 76.37

332 1 47.28 0.0 0.0 47.28 47.28

3214 l 27.67 0.0 0.0 27.67 27.67 ,
3215 2 k.10 31.38 5396 60.12 57.80

3220 8 51.58 2172 42.11 60.44 SR .94

A G 6285 19.54 31.09 71.68 71 .40

3312 1 28.22 0.0 00 28.22 28.22

3319 i 9.22 00 00 9.22 922

3320 k] 43.52 803 18.44 40.17 43.45

3513 S 5496 24.70 44.94 58.25 $3.30

(table continues on next page)
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Table 3 (Co.itinwed)
Weighted Mean Weighted Mean

ISIc No. of Mceen Standard Deviation Coefficient of of CUR® of CUR*
Code Plants CUR* of CUR® Varigtion By Assets By Assets
3521 4 29.41 24 51 83.33 40.33 29.76
3522 2 3400 11.65 24.27 4093 42.02

. 3529 2 63.41 23.62 37.28 73.59 62.36
3551 2 71.07 2089 29.40 84.19 84.28
3560 1 35.72 0.0 00 5N 35.72

. 3620 3 59.64 36.08 60.49 80.25 8082
3691 1 88.13 00 0.0 88.13 88.13
3692 8 76.68 13.39 17.46 77.78 78.98
3699 2 65.66 33.37 50.82 76.38 58.71
3710 1 42.57 0.0 0.0 4257 4257
3720 1 3497 0.0 0.0 3497 3497
3819 2 26.32 17.32 65.82 26.56 26.63
3829 3 37.68 29.87 79.28 40.16 41.87
3832 1 1.7 0.0 0.0 7.73 1.713
3833 2 25.76 17.56 68.19 215§ 21.66
3839 3 60.16 12.31 20.46 61.72 57.36
3852 1 7696 0.0 00 1696 76.96
3902 1 16.49 0.0 00 16.49 16 .49
3909 2 46.50 _2101 5809 64.96 65.24

91 52.67 23.98 45.53 €9.20 62.49

NOTES: CUR®: hours of operation per year, ad justed for variations

- in plant sections and intensity -- comparable to
World Bank's U2.
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TABLE i3
COMPARATIVE CURE OF BOI AND NON-BOI FIRMS
(Per Cent)
Capital Utilization Retes o0 puted

Isic Industry BOI-EPP Firms Non-BOI Firms t-valse df
3119 Cocoa, chocolate and sugar confectionery 4397 53.74 —0.4959 4
31l Food products, not elsewhere classified 63.06 52.73 0.5637 13
mi Spinning, wesving and finishing textiles 7193 4599 25138 18 )
3220 Wearing apparel, except footwear 51.58 23.26 2.55%0° 10
3311 Sawmills, planing and other wood milis 62.85 31.56 29871 15
3320 Fumitures and fixtures, except primarily

of metal 4352 29.74 1.4219° 10
3513 Synthetic resins, plastic materiais 54.96 36.54 1.1474° 6
3521 Paints, varnishes and lacquers 29.41 17.24 0.6394 4
3522 Drugs and medicines 34.00 31.71 0.2121 12
3551 Tyre and tube industries 71.07 5194 1.0794¢ 3
3620 Glass and glass products 59.64 3253 1.0412¢ 9
3692 Cement, hme and plaster 76.68 76.43 0.0256 9
3699 Non-metallic mineral products, n.e.c. 65.66 26.12 2.3199* 6
3839 Electrical apparatus snd supplies, n.e.c. 60.16 36.96 1.6249° 4

sSigmificant at § per cent level or better.
bSignificant st 10 per ceat level.
Significant st 20 pes cent level.
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TABLES

ALTERNATIVE ESTIMATES OF UTILIZATION IN
GOVERNMENT FAVORED EXPORT-ORIENTED FIRMS

Unlizatior. Rases (%)

CUR CUR"® CUR™
3113 53.60 4355 10000
3114 21.58 21.55 n.c.
3115 68.50 68.50 ne.
3116 45.62 45 .62 5700
3119 43.97 4397 71.36
3121 66.48 63.06 n.c.
3131 72.10 56.37 100.00
3211 82.79 7193 9339
3212 47.48 47.28 66.67
3214 27.67 21.67 100.00
32158 18.76 58.10 817.50
3220 55.97 51.58 90.09
3311 71.33 62.85 9042
3312 28.22 28.22 5000
3319 18.44 922 70.00
3320 4518 43.52 7515
3513 62.38 54.96 £89.80°*
3521 33.20 294) 68.27
3522 37.81 34.00 90.00 i
3529 63.46 6341 82.72 :
3551 74.48 71.07 8143
- 3560 51.03 3572 76.47
3620 66.56 59.64 76.67
3691 100.00 B6.13 102.04°°
3692 §1.13 76.68 B85 42
3699 70.62 65.66 96.88°°
3710 60.82 42357 70.00
3720 50.59 3497 37.50
3E19 57.88 26.32 65.20
3829 44.52 37.68 6348
3832 25.78 193 35.29
3833 39.12 25.76 57.50
3839 71.87 60.16 73.63
3852 99.°3 76.96 80.00
3902 2749 16.49 70.59
3%09 5440 46.50 6143
Notes: CUR® - relers to capstal utilzation adjusted for sectional and mtensity use.
CUR™  ~ refers to "subjective” measwre of capntal utilization.
ne. -~ not computable. dats incomplete.

®® At least one fum conndered actual eapacity to be geater than desired
“standard™ or “'normal” capacity level

NOTES: CUR: hours of operstion, unadjusted for variations in plent

sections or intensity -- comparable to World Bank's U1

m
CUR": capacity utilization estimates based on McGraw-Hill
type survey question
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A3.8 India

National Productivity Council of India, Productivity Trends in
Cotton Textile Industry in Indfa, 1976 quoted in Sastry, D. U.,
"Capacity Utilization in the Cotton Mill Industry in India,® Indian -
Economic Review, vol. XV, Mo.1 (January/March 1980), pp.1-28.

Data: Capital Utilization

Method/measure: Machine hours per year.

Date/source: Not reported. Cotton textiles only.
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Tame2 1

CAPACITY UTILISATION BY ALTERNATIVE MEASURES IN COTTON MILL INDUSTRIES

(i percentages)
Catton spinnine Cnttnn wraving
Wharian measure Index of Max.  Machine  Wherion  Indexof  Max. Machine
) Yeor variant Varwant Veriant potential output hours measwe  potentiol outprt haurs
1 2 L3 wrilisation  per spindle utilisation  per loom

. (1) (2) (3 (4) (s) (6) 7) (8) (9) (i0) (1)
1950 — - - - 50.97 — — - 19 -

1951 96.18 96.18 96.15 - 84.27 — 94.20 — 24 —

1952 93.37 93.87 93.21 — 9224 — 93.98 — 88.26 -

1953 94.65 94.65 93.44 — 93.94 — 97.60 — 90385 -

1954 95.98 95.98 94.27 — 96.61 — 96.21 - 93.07 -

1555 9539 95.39 93.18 - 97.78 — 9547 — 94.84 ~
1956 95.83 95.83 93.37 — 100.00 71.28 98.21 - 93.34 65.94
1957 96.61 96.34 93.66 — 99.11 70.00 96.71 — 100.00 66.80
1958 90.28 89.35 81.29 - 9385 65.50 94.09 - 94.87 63.33
1959 91.25 89.69 88.00 - 95.96 67.70 96.49 — 9 .84 63.56
1960 93.22 91.04 £9.70 91.0 933 72.62 96.75 94.2 91.70 64.40
1961 93.01 95.14 94.09 910 100.90 76.52 96.88 944 100.00 €813
1962 94 87 92.56 91.86 95.8 94.10 78.61 94.86 92.5 97.00 68.27
1963 93.79 92.52 9213 911 96.09 79.94 92.53 $22. 93.61 €5.83
. 1964 96.92 96.54 96.47 95.1 100.00 §2.67 97.3§ 934 97.03 69.40
1965 9401 94.01 93.68 90.0 9248 7919 96.49 926 9426 65.35
1966 90.54 90.54 89.81 873 $5.59 1545 89.63 86.0 85.85 67.80
1967 89.41 89.41 88.27 86.9 81.68 78.00 86.86 24 23138 68.55
1968 94.50 $4.50 9286 524 82.25 74.39 92.82 8.1 100.00 68.21
1969 95.76 95.76 93.67 358 84.14 73.54 90.04 265 9548 6747
1970 95.42 95.42 9292 260 81.78 75.24 29.43 358 89.98 61.60
1971 81.76 87.56 84.93 79.7 7407 71.56 $6.40 59 90.62 6534
1972 95.30 95.30 92.46 8.5 80.54 2402 90.86 864 97.68 €9.14
1973 92.67 92.67 9411 - - 7330 89.67 - - 7298
Mean 94.00 93 48 92158 83.41 90.46 74 .41 93.65 89.03 92.52 6139
S.D. 2.55 2.62 2.79 3.75 2.61 4.25 3.49 3.95 6.92 227
C.V. 27 2.80 3.02 an 84l 5.7 3. 4.43 7.47 Riy)

(table continue: on next page)
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TAnLE | {coc1d.)

COTTON TEXTILES

(in percentages) -
Year Whkarton Index of Maximum Machine Minimum Two
measure potential output per Rours capital shifts
Ludisation loom|[spindle oxtpul rotio -
i )] &) “ (5 (%) (7)
1950 — - 74 63 - 100,00 -
1951 91.74 — 79.91 - 96.20 —
1952 93.77 —_ £9.36 — 79.77 —
1953 96.44 — 91.71 - 26.11 —
1954 95.67 — 94.05 — 78.76 -
1955 95.12 — 95.66 - 8413 —
1956 96.87 — 98.90 68.14 71.49 —
1957 95.91 - 99.75 67.69 56.66 —
1958 92.20 — 94.59 63.95 58.01 -
1959 94.13 — 95.15 64.71 60.16 —
1960 92.82 92.4 95.21 68.98 60.85 -
1961 95.32 93.6 1060.00 72.80 6071 413
1962 93.19 93.2 95.39 74.03 51.01 —
1963 92.31 90.7 94.99 73.68 50.38 45.8
1964 96.56 92.1 98.68 76.79 51.53 -
1965 9493 91.2 93.27 7483 <78 50.1
1965 89.73 86.7 8. 71 72.06 64.63 46.8
1967 87.64 85.3 8243 7381 61.21 50.1
1968 92.84 90.9 90.12 73.66 61.59 50.2
1969 92.06 86.1 $9.17 70.85 62.97 52.5
1970 91.39 859 85.42 70.91 60.28 556
1971 85.60 81.1 $1.41 68.30 - 53.6
1972 91.75 26.5 88.14 71.86 - -
__m 92.14 - — 7316 - -
Mean 93.19 $8.90 91.02 715 .24 49.56
5.D. 2.76 3.68 6.68 338 14.21 4.06
Cv. 2.96 4.14 1.4 475 21.17 8.19

NOTE: S.D. Standard Deviation. C.V.: Cocflicient of Varistion.
FooTNOTE: The combined rate for Wharton is based on variant 3 of spinoing with weaving. In combining botb in the case of ’
:Vhar‘l:n Measure and Machioe Hours 80d Maximum Output per Spindie;Loom the following relative weights of spinoing snd weaving
ave beep used:

Period Weights Bose yror
Spinning Weaving

1950-59 891 2319 (1956 =100)

1960-73 11.79 .39 (1960« 100)

Column (7) reports cspital utilizstion estimstes.

NOTES:
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A3.9 Colombie

Census Data Capital Utilization Estimates, reported by Thoumi in
. the World Bank Study cited in A1.1 sbove,

. An estimate of capital utilization in manufacturing industry at
the three-digit level based on official census figures on number of
eight-hour shifts worked per year. These data are used by Thoumi to
describe changes in utilization between 1945 and the 1973 World Bank
data. Little detailed information is given on the comparability of the
data with those from the World Bank study, beyond their reporting the

same measure of capital utilization as percent hours of operation per
year.

Table 5-14. Colombia—Capiral U'til.zation, 1945

Number of eght- Percentage of planis "‘::;:'x: Percentage Average
chif : . f of hours number of
- hour-shift planis in sector working hours worked worked blue-collar

One  Tuo Three One Two Three during during workers

Branch? shift  shifis  shifis shifi  shifis  shifis the year the year pev plant
Industnal ous 2 — — 1000 — — 2,316 20.4 S
Food 1,861 78 81 9”21 39 4.0 2,344 26.8 12
Paper and cardboard - 1 974 — 26 2,152 24.6 14
Pnnung 283 6 6 %0 20 2.0 2,394 274 1
Rubber 36 3 3 856 7.2 7.2 2,275 260 19
Beverages B 2 15 95 50 35 2,631 3.0 1]
Leather and products 915 k) | %6 03 01 2,207 25.2 9
Muneral fuel denvatives 1 — i 500 — 500 4744 54.2 b7
Jewelry 161 | - 94 06 — 2224 5.4 7
Wood and products 817 4 — 95 05 - 2215 253 9
Metals and machinery 541 4 1 91 07 02 2,243 2856 14
Nonmetallic minerals 540 6 10 919 11 18 2,274 260 18
Chemical and pharmaceutical m 5 5 974 13 13 2,186 250 )]
Tobacco 29 4 - %6 14 - 2,145 245 2
Texules 215 4 16 817 136 47 2,684 e 7
Clothing 957 5 1 95 4 05 01 2,251 257 9
i Miscellaneous industries 51 | 2 %45 18 37 2,308 23 13
Toul 7,523 187 143 9.8 24 18 2,305 263 5

— Maans 2c10
a Colombian classificanion

b Esumated by muluplying the number of eighi-hour shifts worked duning the year by 8 and dividing nto the number of establisyments in the
wndustnial branch -

Sowrce. Cakculated from Colombia, Pnmer Censo Industrial (Bogots, 1945).
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BR. Canacity tilization Studies

B1.1 Bangladesh

Afroz, Gul and Dilip Kumar Roy, "Capacity Utilization in Selected
Manufacturing Industries of Bangladesh,” The Bangladesh Development
Studies, vol IV, No. 2 (April, 1976), pp. 275-88. -

Data: Capacity Utilization

Method/measure: Six alternative measures are discussed involving
various specifications of full capacity annual output. Not based or
plant responses, Unclear which one(s) are used in empirical estimates
though few are operational, Relation of "shift coefficient™ (total
employment/employment on single shift) to capacity estimates unclear.

Dates/sources: 1973/74 (Sugar) and 1972/73 (Jute) 1973/74
(Engineering and Shipbuilding). Three industries examined: sugar, jute
manufacture, and engineering and shipbuilding. Sugar: fifteen firms
included. Unclear whether survey or data provided by trade

association. Jute: sixteen firms included. Again, source of data

unclear. Separate tables for Hessian cloth and 3acking cloth.
Engineering and Shipbuilding: thirteen firms. Data not explicitly
related to previous discussion of definitions so difficult to explain
following tables.
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TABLE 1
. CAPACITY UTILISATION IN SUGAR INDUSTRY
. . Capacity Utilisatiod aEmagrs)
Rame of the Ao Sbil- I Existing Shift-Cocfhcweot | Desirablk Shib-Cocficicnt
- : (197374) 29¢ | 2875
Norb Bengal 228 100 nss .30
Seiabgonj 183 7 1681 11.19
Deshbandhu 1.73 2 1583 1926
National 1.56 2 11.67 119
Cares and Co. 238 65 $1.96 5313
Rangpur 175 37 20 295
Taekurgaon 233 3 30.12 30.8¢
2aal Bangla 206 50 3503 E1Y )
Jipurhat 195 '3 Q3 Qs
Kushtia 183 61 kX 7 ns3
Rajhahi 126 61 26.14 %73
Mobarskgonj 049 6 150 04
Shympur 08s 13 1590 1626
Panchagarh 110 12 499 459
Kaliachapara 0.73 24 596 6.09 '
Avcrage 1.63 467 2148 841

p—

Source : Bangladesh Sugar Mills Corporaiion.

NOTES: The meaning of this tatle is not clear from the text of the
study
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TABLE 11

PRODUCTION AND CAPACITY UTILISATION (PERCENTAGES) OF JUTE MANUFACTURING
INDUSTRIES OF BANGLADESH (HESSIAN) 1972/173

Gipaciiy Unilsaiio0 on the Caacity Utiaanon oathe | Oulput ob the .
Actoal Actual Basis of Actual Days Worked. | Besis of Desirable Days (300 Basis of 300 days
Name of the Producuson Shaft Exisung Shift asd Loom days), Desirable Shifis (3 shifts, | 3 Shifis and Ins-
Jute Mills (10D3) ien¢ ' Actually Operuiing 2350 hours) and Insiafied Looms Looms (tons) -
) 655, el norm | 75% el norm | 65%; eff. norm | 75% off. norm 75%, eff norm
Sopali 3951.06 188 104 49 90.56 5299 459 860398
Janais 2740.92 200 91.88 M6 58.38 50.60 541732
Pubali 1532.29 1.84 78.46 68.00 36.99 3206 417999
Fauwzi 2431.64 2.63 80.08 69.40 50.31 4360 5576.66
Jessore . 467855 294 76.68 66.45 56.47 4894 955938
Star 419177 200 60.14 52.12 21.10 24 1,7845.31
Afl 929.81 294 4805 4164 26.93 2.4 3983.32
Aleem 1071.40 1.59 82.64 7.6 31.04 22.00 398332
Eastern 2414.55 288 76.82 63.58 6724 58.00 414266
Nowapars 1247.93 1.78 66.09 5728 31.33 2126 4779.99 A
Platioum 5814.04 200 65.47 56.74 31.59 1270 1,7845.31 '
AR Hawjader 1533.67 200 57.82 50.11 3702 3221 4779.99
Crescent 9565.00 294 65.79 56.15 4948 4305 2.2306.64
Peoples 5236.34 238 - 64.55 55.94 2724 2370 22179.17
B Quami 2354.60 2.00 61.90 58.84 33.30 pak ] 8157.85
Ashraf 2466.35 2.50 $5.29 479) 46.51 40.46 611839
Average 3260.06 214 71.39 61.62 47.87 3592 9378.74

Souwrce : Bangladesh Jute lndustnies Corporation.

NOTES: The meaning of this table is not clear from the tert of the
study
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TALLE It

PRODUCTION AND CAPACITY UTILISATION (PERCENTAGES) IN UTE MANUFACTURING
INDUSTRY OF BANGLADESH (SACKING), 1972/13

Capacity U-Tlisatiob on the Capaci's Ulilnation oa the. | Output o the Basis
Acuual Actual Basis of Actual Days Worked, Basis of Oesirabie Days (300), of 300 Days. 3 Shi-
- Name of the Produciica Shift Existing Shift and Looms Desirabtc Shift (3 shifis, 23.50 | fis and Installed
Jute Mulls (1oes) Cocth- Actually Operaiing hours) and Insialled Looms Looms (1ons)
Cient | 65% efl. 5% ofl. ‘ 6S%ecll. | T5Y% f. A
{  norm norm norm | norm porm
Sonali 3676.12 1.88 108.53 94.06 49.57 4296 85%6.78
Japas 2628 .46 200 95.54 8280 59.59 5164 5476.34
Pubali 282338 184 171,36 878> 47.60 425 6843.42
Fauji 2259.70 2.63 83.35 76.57 50.78 4.0 513407
Jessore IS 294 81.24 10.40 59.37 5211 678248
Siar 4THH.09 2.00 90.76 78.66 40.23 348 1,3690.85
Afil 2630.49 294 €5.85 5707 35.47 30.24 8556.70
Aleem 3052.73 1.59 100.64 87.23 41.16 35.67 8556.78
Fastern 2706.80 2.88 106229 88.65 36.21 3;.38 8625.23
Nowpara 840.61 2.56 72,99 6545 56.67 4011 1711.36
Platinum 02326 200 85.15 I 37.58 3257 2,1563.09
A.R. Hawlader 2681.62 200 7527 65.23 45.20 9.7 6845.42
Peoples 9133 238 7589 6597 41.48 3595 2,4232.80
- Quami 612607 2.00 9591 83.12 47.15 4086 1,6702.83
Adhuaf 2281 30 2.00 79.56 6595 46.89 40.64 561325
Avespn 3424 %0 29 81.95 76.17 46.34 40.19 9926.23

Bowns : Beagisdeih Jute Indusirm Corporation.

NOTES: The meaning of this table is not clear from the text of the
study
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TABLE IV

PRODUCTION AND CAPACITY UTILISATION (PERCENTAGES) OF BANGLADESH
ENGINEERING AND SHIPBUILDING CORPORATION, 1972/73

Capacity Uni- ty Utilsats Capscity
liya1t00 on the lht hsuof onathe Ha-
Actual Basis ofAct- sis of 300
Produc- | Aciual | Shift ual Dnys Deys and
Name of the Products tion Unit | Produc-| CoefB-| (2 shlns) 2 Shifus
Enterprise tion ciedt |™  Eriating
Slnl'l(l lhlfl) smasmru)
| 15 % efl. 75 Yirfl. I 7% oft. 15 % eff.
. norm norm norm porm
Khulns Shipyard Inland & Sea Going
vessel Ton 1,331 9 66.97 33 301 4,034
Esstern Cabies Cables Ton 348 9 1202 7141 7.16 4,860
Bangisdesh Dicte! Plant  Diesel Engine No 1,353 R 64.09 30.04 2784 4,860
Atlas Bangiadesh Lid. Honda Motor Cycle No 1,729 96 61.80 un 2378 1272
Eastern Tubes Lid. ‘Tube Light/Jute Loom No 42,397 57 36.28 10.41 524 809,353
Gulfra Habib Lid. Carding Machiperies  No 217 94 5337 26,88 2318 936
Hashim Can Co. Lid. Decorated can Lac Ton 11§ 98 52.24 25.60 24.57 468
Najwopal Tubes Ltd. Gl &M, S Pppe Ton 2,800 94 63.27 29.66 2748 10,188
Progots Industries Lid. Bus, Truck, Car No 1,218 94 57.69 27.05 25.06 4,860
Bangiadah Cycle
Tube L1d. By-Cycle No 7,448 R 35.31 16.55 1534 48,564
Dacca Badio Waudio P A, No 5,000 R 71.08 3331 0.86 16,200
Cianiie 144, Lyuipned
Mnsin Carporniianlsd §murn §ans No 71939 »” $3.69 26.00 2453 32,364
— Ao K] 5231 2424 2232
Qo - Gogaeteny G R oo

NOTES: The meani~g of this table is not clear from the text of the
study
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B1.2 India

Sastry, D. U., "Capacity Utilization in the Cotton Mill Industry
in India," Indian Economic Review, val. XV, No.l1 (January/March 1980),
pp. 1—280

Data: Capacity Utilization — time series, 1950-70

Methods/measures: Four methods of estimation of capacity output
reported, three original to this study: (1) Wharton trend-through-the-
peaks; (2) Reserve Bank of India (RBI), a stepwise version of the
Wharton index; (3) Maximum output per spindle/loom; (4) Maximum output
per unit value of installed fixed capital.

Date/ssurce: 1950-70. Estimated for spinning, for weaving, and
combined. Date/source was published government output statistics (see

note, p.11).
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Tamas 1

CAPACITY UTILISATION BY ALTERNATIVE MEASURES IN COTTON MILL INDUSTRIES

(in percentages)
Cottan spinningd Cotton weaving
Wharinn meacure Index of Max. Maochine Wherion  Index of Max. Machine
Year ¥ griant Variant Variong potential ouspat howrs measwe  potential output Yours
1 2 .3 utilisation  per spindle stilisation  per loom
(1) (2) (3) (4) (3) (6) 7} )] () (10) (11)
1950 — —_ —_ — 8097 —_ — —_— M -
1951 9.18 96.18 96.15 — 8427 - 94.20 - 78.2¢ -
1952 931.37 93.87 93.21 - 92.24 - 93.98 - 88.26 -
1983 94.65 94.65 93.44 — 93.94 —_ 97.60 - 9085 -
1954 95.98 95.98 .27 — 96.61 - 96.21 - 93.07 —
19858 95.39 95.39 93.18 - 91.78 - 95.87 - 94.84 —
1956 95.83 95.83 93.37 - 100.00 7L 9321 —_ 98.34 €6.94
1957 96.61 96.34 93.66 - 99.11 70.00 96.77 - 100.00 66.80
1958 90.28 £9.35 87.29 - 9385 65.50 94.09 -— 94.87 63.35
1959 91.25 89.69 88.00 — 95.96 61.70 96.49 - 94.8¢ 63.56
1960 93.22 91.04 £9.70 91.0 9.3 7262 96.75 94.2 97.70 64.40
1961 93.01 95.14 94.09 910 10050 76.52 96.88 944 100.00 €6.13
1962 94.87 92.56 91.86° 938 94.10 78.61 94.86 925 97.00 68.27
1963 93.79 92.52 9213 91.1 96.09 79.94 92.53 902. 91.61 €553
1964 96.92 96.54 96.47 9.1 100.00 52.67 97.36 914 97.03 69.40
1965 9401 94.01 93.68 90.0 9248 79.19 96.49 92.6 9426 €938
1966 90.54 90,54 89.81 873 85.59 7545 89.63 860 85.85 67.80
1967 8941 89.41 88.27 86.9 81.68 78.00 36.86 834 2338 68.55
1963 94.50 94.50 92.86 924 2225 7439 9282 89.1 100,00 68.21
1969 95.76 95.76 93.67 858 s4.14 7354 $0.04 86.5 95.48 67.47
1970 95.42 95.42 9292 86.0 878 5.4 8943 858 8998 67.60
%)) 87.76 87.56 2493 9.7 74.07 71.56 56.40 229 90.62 65.34
1972 95.30 9530 92.46 $6.5 8054 2402 90.86 26.4 97.68 69.14
1973 92.67 92.67 $4.1] —_— —_ 7330 89.67 —_— - 7268
Mean 94.00 9348 92.15 88.81 90.46 T4l 93.65 $9.03 92.52 67.39
SD. 2.58 2.62 2.79 378 7.61 428 3.49 3.98 6.92 227
C.V, 2.71 2.80 3.02 422 $41 sn 12 4.4) 7.47 137

(table continues on next page)
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Taser | (contd.)
COTTON TEXTILES

(in percentages)
Yeor #Wharton Indcex of Maximum Mechine Minimum Two
measure potential oxlput per howrs capital shifis
wtilisation loom'spindle output ratio

- n ) 3) 05 ) ©) (4]
1950 - - 24.63 - 100.90 -

- 1951 91.74 - 79.91 - 96.20 -
1952 91.77 — 89.36 — 79.17 -
1953 96.44 . - 91.71 - 86.11 -
1954 95.67 —_ 94.05 - 78.76 -
1955 95.12 - 95.66 - .13 ' -
1956 96.87 - 98.80 68.14 . 71.49 -
1957 95.91 - 99.75 67.69 56.66 -
1958 92.20 - 94.59 €3.95 58.01 -
1959 94.13 - 95.15 64.7 60.16 -
1960 $2.82 924 95.21 L 6085 -
1961 95.32 936 100.00 72.90 60.7 413
1952 93.19 93.2 9539 7403 s1.0 -
1963 92.1 90.7 94.99 3.6 50.38 458
1964 96.86 92.1 98.68 76.79 51.53 -
1965 9493 9.2 93.27 74.83 55.78 50.1
1966 89.73 86.7 85.71 72.06 ‘ 64.63 468
1967 87.64 853 82.42 2381 61.2 50.1
1968 92.84 90.9 90.12 73.66 61.59 50.2
1969 9206 861 89.17 2.8 6297 52.5
1970 91.39 85.9 85.42 70.91 60.28 556
1971 85.60 8.1 81.41 6180 - 536
1972 91.75 86.5 88.14 71.86 - -

1 92.14 - — .16 - -

Meaa 93.19 $8.90 91.02 n.1s €61.24 K 49.56
S.D. 276 368 6.68 338 14.21 4.06
Cv. 2.96 414 7.34 475 21.17 . 8.19

NOTE: S.D. Stapdard Deviation. C.V.: Coethcient of Vanstion.
w FoOTNOTE: The combined rate for Wharton is based on variant 3 of spinsiog with weaving. In combining both ip the case of
N har:;)n Measure and Machioe Hours and Maximum Output per Spindie;Loom the following relative weights of spinning 8ad weaving
ave beep used:

. Period Weights Baswe year
! nning Weaving
1950-59 r 91 2319 {1956=100)
- 1960-73 11.79 .3 (1960=100)

NOTES: Varianis differ in the specific peaks taken as peak output
Index of potential utilizatior is the Reserve Bank of Indis

measure
Machine hours is the National Productivity Council measure of

capital utilization reported in A sbove.




B1.3 Tenzenis

Wangwe, S, M., "Factors Influencing Capacity Utilization in
Tanzanian Manufacturing,"” International Lsbor Review,
January/February, 1977, pp. 65-77

Data: Capacity Utilization

Method/measure: Not described, but apparently survey data of the
McGraw-Hill type (inferred from note on table).

Date/source: 1972, 1673, 1974, 1975. Survey of 39 firms randomly
selected from manufacturing sector,

Distribution of surveyed firms Distribuation of surveyed firms
by industry : by capacity wtilisation *
Lndustry No. of Capacity unhksstion Frequency
’ firms %) danntiihution (%)
Al industries k! B 0-20 s
Heverages 3 21-30 : s
Food manufacturing 6 1140 8
Wood, furmiture and fixtures 1
Leather and leather products f 41-30 10
Rubber products 1 51-60 10
Chemicals ] 4 61-70 20
Non-metallic mincral products 1 71-80 10
Basi- mewal and metal products 7 °
Piastic products 2 $1-100 32
Cordage, ropes and twine ] o \ for the
N . e + Estimaty act ope-ations for
Spinning. weaving and finishing 4 ’"'. :‘::':“" m““_s"lmk 7 1973, and
Other textiles, e.g. clothing 6 W0 8 tew cases for 1972 and 1973 as well.

NOTES: No further details of capacity utilizatiorn data reported.




- 83 -
B1.A4 Brazil

Tyler, William G., "Technicel Efficiency in‘Production in a
Developing Country: An Empirical Examination of the Brazilisn Plastics

and Steel Industries," Oxford Economic Papers, 31(3), November 1979,
pp. 477-95.

Data: Capacity Utilization

Method/measure: This study is not explicitly addressed to )
capacity utilization, but instead to empirical evaluation of productive
efficiency — to the presence of "X-inefficiency." ﬁhile that broader
question is associated with a very different literature —- and one that
was not!the focus of this survey —- if carefully done, it can produce
data indistinguishable from good capacity utilization data based on
production function estimates of ™capacity." "The Farrell measufe of
technical efficiency is the ratio of (1) the firm's observed output to
(2) the méximum possible outﬁut of the firm, i.e., output on the
frortier, given its observed factor usage. As this ratio approaches
1.00, maximum technical efficiency for the firm is approached" [Tyler,
p. 479]. So this study is included both for its information on
industry (and firm) specific capacity estimates apd to ‘indicate a
literature that may in the future yield additional data on capacity
utilization.

Two production function estimates define "full capacity": the

Farrell Index and a non-stochastic Cobb-Douglas estimate.

Date/source: 1971. Firm specific data for two industries --
steel and plastics -- from published sources. Sample biased toward

large firms: 16 firms in the plastics industry, 22 in steel.
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Tame 2
Firm specific comparisons of indexes of sechnical efficiency for the Brazilian plastics and srel indusries
PLASTICS STEEL
Noxstochastic (LP) Ownership: Nonstochasnic (LP)
Ownership: Farvell frontier production Gomment (G), Femell fronsier produciion
Foveign (F) or efficiency function efficiency Fortign (F) & efficiency function efficiency
Firm muumber  Domestic (D) index index (NSFPF) Firm number  Domestic (D) index index (NSFPF)

1 F 1-00 1-00 1 G 0-58 0-61

2 D 0-69 0-64 ] G 0ss 083 -
3 F 0-98 0-73 3 G 1-00 1-00
4 F 0-78 0-59 4 F 0-61 0-92
s D 0-80 0-58 5 G 0-20 0-29
¢ F 0-51 0-30 6 F 0-45 0-73
7 D 0-34 0-26 ? F 072 063
] D 0-75 0-55 s G o 0-07
9 D 1-00 0-61 9 F 0’7 07
10 D 0-49 0-37 10 F n 0-64
11 D 0-40 038 1 D o0 0-84
12 D 0N 04 12 D 0-49 0-53
13 F 0-35 0-27 13 D 0-32 0-31
14 D 0-56 0-35 14 D 1-00 1.00
15 D 0-43 0-25 15 D 0-3» 0-39
16 D 0-70 0-48 16 F 0-37 0-42
17 D 0-37 0-37
Averages: 18 D 0-38 0-46
16 Firms 0-65 0-48 19 D 0-55 0-63
Foreign Fums (5) 0-72 0-58 20 D 0-86 0-87
0 D 054 048
2 F 1-00 1-00

Averages:

Abl 22 Firms ’ 0-57 0-62
Foreign Firms (7) 064 0-72
Government Fums (S) 0-48 0-56

Note: The extrsosdinarily low observed leveks of efficiency for steel industry fom number 8 led 10 some further investigation. It was learned that this
particular firm in 1971 was undertaking a large scale expansion program which had resulted in a large, bat still largely unused, capital stock.
Souroe: Author’s computations as explained in text.

NOTES: Both Farrell efficiency and nonstochastic frontier production
function efficiency indices can be interpreted ss capacity

utilization estimates.
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B1.5 India

National Council of Applied Economic Research, Under-Utilizstion
of Industrial Capacity, New Delhi: V.G.K. Thathachary, Ag.
Administrative Officer, National Council of Applied Economic Research;
1966)

Data: Capacity Utilization — cross section and time series

Method/measure: This is the most frustrating study I have come
across in this survey. It presents volumincus data -- literally 63
pages of tables covering 140 industrial sectors for ten years —-- but it
is entirely silent on the method of estimation of “capacity" on the
basis of which the capacity utilization figures it reports were
generate ;. The study is therefore nearly meaningless so I have not
included their figures except the summary table below. The study (pp
1-3) describes "percent underutilization of capacity" as "1-(actual
annual production/actual installed capacity)x100™ when installed
capacity is defined "on the basis of a particular number of working
days per year,.,.and shifts per day." But having meticulously described
that time dimension for each industry, the authors then give no hint of
how this normal operating perind is related to output to establish the
productive "capacity" that is the denominator of the underutilization
index., My best guess is that an unsystematic bureaucratic guess was
used, in each case, tc establish "capacity® levels. The discussion of
the establishment of "desirable multiple shift working™ (bottom p. 5)
strongly suggests that these estimates were little informed by plant
managers or others involved in the production process., This monumental
snount of work, therefore, has no obvious value in studying capacity
utilizatiorn.

Oswell pov ot
Your edertilisation of

I3 I' . ’ B
1935 133
1956 no
1957 109
1958 152
1959 156
1960 ne
196} »
1962 >
1969 e

1964 »s
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B1.6 Colombia

Currie 1961 Capecity tilization Survey, reported in Thoumi, World
Bank Study cited in A1.1 above,.

A 1961 mail survey of all manufacturing firms employing more than
24 workers., Yielded 342 responses. Data were collected on average
daily hours of operation and on reasons for "underutilization" making

it difficult to compare with capital utilization data based on a more

comprehensive time frame. The purpose of the survey was to discover
excess capacity — the increase in output demand that could be
accommodated without a "large™ additional investment., It also
enumerated the respondents' judgment of the causes of underutilization.
These are reported in the following table from Thoumi,
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Table 5-4. Colombia—U'tilization of Capural in Manufacturing, 1961

Response 10 25 percent mcrease in demand Causes of underutihization
Aver-  Percentage Num-
ape merease Planned ber
Num-  dady  n output expen- of
ber  oper- Sfrom Small Large  siom Fi- auses
of aton  planned Over- Larper More invesi- mvest- s En- menc- Mar-  In- per
. ISIC plants (hours) expansion fime crew shifis ments ments emough evgy mg ket puts Odkr firm
3112 Dawy products S 13.6 176 1 - - ! - 3 1 2 2 2 — 15
. M3 Canning and preserving 1 8.0 10 1 1 1 - - — - - 1 - = 10
3115 Oilsand Gas 4 240 95 - - 1 1 - 3 2 2 — 2 — 15
3116 Grain mull products 2 8.0 25 1 - - 1 1 1 - - - 1 1 1.0
3117 Bakery products 1 14.0 28 k) 1 1 k] 2 7 5 6 1 3 1 15
3118 Sugar refining 7 229 2 - - 1 - 2 4 — 5 4 2 — 16
3119 Candy . 6 93 29 4 1 3 3 3 1 2 1 ! t — 0
3121  Food products. n.e c. 7 161 18 3 1 2 2 2 4 2 4 — I - 10
3131 Disulled beverages 6 8.0 50 4 2 2 - - 1 - - 4 1 - 08
3132 Wine 1 16.0 1o 1T - - - 1 - - 1 - — = 10
3133 Malt hquors 3 240 S - 1 1 1 — — - - 1 1 - 07
3134  Soft drinks 7 160 75 5 1 2 - 2 6 3 4 ! ! 1 14
3140 Tobacco products 4 150 5 2 - - 1 1 - — 2 3 i — 15
3210 Texules 49 19.2 11 1 17 17 2 6 14 12 14 n — id
32X  Weanng apparel except
footwear 38 80 25 11 13 6 10 6 12 7 6 9 — 13
3231 Tannenes 10 104 7 4 4 5 4 1 2 k] 6 4 3 — 16
240 Leather foorwear 8 LR ] 10 1 5 1 1 2 2 1 3 2 i — 09
3N Sawmls and woodmills 7 137 19 3 2 3 ] 2 3 2 6 2 3 — 19
3320 Fumuure and fixtures 6 80 7 2 R H — 6 3 3 1 1 - 13
3411 Pulp. paper. paperine. 2 T 240 7 - - = 1 - i - - 1 i — 1w
3412 Paper containers and boxes 9 10.2 20 5 : - ! — k) 2 3 3 4 — 13
342 Pnnnung and publishing 13 16 25 8 2 5 4 2 6 S 8 1 4 — 14
~ 3521 Pants, varnishes. lacquers 3 o 33 1 1 3 2 1 1 i k 2 - = 2v
3322 DPrugs and medicines 19 8.5 20 7 10 7 9 3 5 112 9 4 — 19
3523 Soap and cosmenics 13 91 3 6 ] 2 5 2 S 1 7 3 — — us
3529  Chemucal products, ne.c. 5 93 8 3 1 1 1 — | 1 — i 2 — 0N
353 Petroleum retining i 240 - L] — = = = - —_ —_ - 1 - — 1w
3559  Rubber products. nec. 3 18.7 15 1 2 — 1 ~— 6 2 1 2 1 - 2
3560 Plastic products. n e c. 6 27 53 t 2 2 k) 3 3 3 5 — 3 — 18
3610 Pottery and china 3 18.6 HY — 1 1 1 2 1 1 1 —_ 1 —_ 19
3620 Glass and products 7 171 | 2 4 2 2 1 1 1 2 2 1 — 09
3691 Swruawral clay products 8 14.0 43 2 2 ) 4 6 6 2 6 1 1 - 13
3692 Cement, hme, plaster 1 24.0 28 i 2 — 5 4 S 3 3 3 3 - 11
3699  Nonmetallic nunerals,
nec 17 137 54 9 5 5 5 6 6 7 10 7 7 - 1R
3710 lron and stee! i 160 Si) — — )| - - 1 1 - - — 2o
W C utlery and han. tools 10 T4 26 [} 4 6 4 6 4 3 5 4 — 18
312 Meuwl turnuture and
fixiures 1 16 0 0 -_ —_ 1 1 - — —_ - —_ 1 —_ 10
3813 Structural metal products 3 133 23 -— 2 1 - 1 i 1 2 - 2 —_ 17
1Y Meul products, n e ¢ L} 12.4 2 k) 2 5 -~ 2 5 7 1 2 - 19
3822 Agnicultural machinery 3 160 - 2 — — — - _ 2 2 1 — 17
383 Electrwai industrial
* machinery 4 14.0 15 1 2 ] 1 - 2 2 2 4 ! - 23
3833 Elecincal apphances 2 16.0 6) —_ 2 —_ 1 1 —_— —_ 2 - | - 1S
Indl  Shipbuilding and repaur 1 LX) 50 | - - 1 - — 1 1 - —  2u
b 3% Transport equipment 2 Hu 25 1 ? - - = — - ) 1 1 - 15
R Munufactunng indus-
thes. ns.c 3 LR 7 2 | - - | - - ! 1 - =z
— Meuns 2¢cro

3 Esumated sssuming that one shift = B houn, two shifts = 16 hours, and threv shifts = 24 hours.
Seurce Fundacion para el Progreso de Colombia, unpublished dats.
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C. Other Studies: (1) That Did Not Report Their Wilization Estimates
or (2) Whose Utilization Estimates are Unavailsble

C.1. Utilization Estimates QOmitted

Two important studies of cepital utilization in LDCs are omitted
from the survey of empirical estimates of capital utilization because
they did nmot report the data on the basis of which their analyses were

done. They are:

C1.1 Kenya

Baily, Mary Ann, Capital Wtilization in Kenya Manufacturing,
Submitted in Partial Fulfillment of the Requirements for the Degree of
Doctor of Philasophy, Massachusetts Institute of Technology, January,
1974,

This study omitted data in order to protect the confidentiality of
her survey respondents, She noted that a reader could have access to
that information but only on a basis that would continue t» respect
confidence, The Baily data were used to test for tne influence of

day/night shift wage differentials on the shift working decision of
firms.

C1.2 India

Betancourt, Roger R. and Chris Clague, Capital Utilization: A
Thanretical and Empirical Analysis (New York: Cambridge University
Press:; 1981)
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Estimates of utilization rates in their cross section econometric
analysis for India (as well as three other advanced countries) were
based on 1968 UNIDO data but the data themselves were not reported with
their analysis of it. From their description of the data base (pp.
105-8), it is clear that the capital utilization estimates that were
their dependent verisble were: (a) derived from UNIDO information on
the shift distribution of the labor force by establishment, (b)
reported in the original source, (c¢) used without adjustment for
variations in days of operation per week or seasonal changes in capital
utilization, and (d) aggregated into 48 industries. These data were
used in an extensive econometric test of the propositions of the
optimal capital utilization model.

C.2. Studies lhavajilable or Inappropriate

Vijay K Seth, Economics of Utilization of Capacity: A Case Study
of Indian Manufacturing Sector.

A monograph currently in preparation. In contact with author
March, 1984,

C2.2 Brazil

Bonelli, Ver Regis, Tecnologia e Crescimento Industrial: Uma

Experiencia Brasileira nos Anos 60 (IPEA, serie monografica no. 25, Rio
de Janeiro, 1976)

€C2,3 Peru

Abusada-Salah's 1978 Cornell University PhD thesis on capital

utilization in Peruvian manufacturing.
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C2.4 Nigerias

Vielrose, Egon, "Manufacturing Industries in Nigeria: Notes on
Profits, Growth and Capacity Utilization,” Nigerian Journal of Economic
and Social Studies, March, 1970

C2.5 Capacity Studies — various countries

The working papers of the "UNIDO Expert Group on the Use of Excess
Capacity for Exports"™ (Rio de Janeiro, 1969) were not available to me.
C2.6 India

Solomon, Morris J., Better Plant Wilization in India -- a
Blueprint for Action, Indian Statistical Institute. (New York: Asia
Publishing House; 1963)

This is a primer on production management that contains no data

and no empirical analysis.




- 91 -

IV. Conclusions and Research Recommendations

This finel part addresses three issues: (a) the quality of the
data surveyed in this report; (b) the causes of capital idleness
revealed 3o far in these studies and their implications for policy; and
(c) the most promising egenda for future research on capital

utilization in developing countries,

A. The Existing Data on Capital and Capacity Utilization

Certainly the dominant fact about tﬁe quality of existing data on
capital and capacity utilization in developing countries is its
variability. Some of the studies generated huge amounts of data in
amazing detail (like ten years' observations for 140 industrial
sectors), some generated data of unexceptionsble quality in concept and
execution, some produced numbers that are quite meaningless.
Unfortunately, there was no necessary correlation between the resources
that went into these studies and their quality, Very great care should
be used in making comparisons between these data sets, though clearly

some of their major aspects do bear comparison.

It appears that the data on capital utilization are quite a bit
better than those on capacity utilization. This could probably have
been predicted. The concept of capital utilization is of more recent
vintage and it reflects, quite simply, more time for accumulated
thinking about this important and complicated aspect of productive
efficiency. It was much more difficult to identify the potential
ambiguities and lurking pitfalls in utilization studies done before the
early 1970's than since. Utilization was of clear importance in
advanced countries and the appearance of massive idleness of productive
capital was both obtrusive and paradoxical in developing countries.

But it was not evident either that the definition of capacity was
freighted with difficulties or that the measure of capacity utilization
was not entirely relevant to the issue of cepital efficiency in
development. A second reason for the superior quality of the capital
utilization estimates is the inherent ambiguity in definitions of
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"capacity." So capacity utilization estimates must struggle with how
to define capacity output while capital utilization estimates,
objectively measuring how much of the time the capital stock is in use,
do not. The third reason is certainly the World Bank's dominant
contribution to our accumulated data base and the fact that it had both
the resources and the wisdom to support a generally excellent study.
This is a study, importantly, that has not yet been fully exploited but
that is a fact to which I will retun below.

Over the past decade and more, capital utilization has received
the most attention as reflected in the summarized studies. Partly,
again, this is because of the role of the Bank, but it may also be in
recognition of its greater relevance to development problems. Having
said that, however, I have the impression from those contacted for
information about recent studies that interest in these issues has
flagged in the past five or six years. It is most likely due for a
resurgence because of the effect of high real interest rates — as

evidenced in the present study. One can certainly hope so.

B. Evidence on Capital Idleness, Its Causes and Policy Implications

Despite the variability in data quality, these studies clearly
indicate (a) that variability in levels of utilization are large and
(b) that there is considerable variation both between industries and
within any given industry. Even so crude a fact as this suggests the
promise of further investigation of the sources of that variability and
the promise of policies that might increase utilization and capital
productivity.

The mejor causes of idle capital identified in these studies make
gratifying good sense — and generally support the recent theoretical
analyses of capital and capacity utilization described in Part I.
Firms leave their scarce and valuable capital stocks idle both because
unexpected things happen that they can't control -- like deficient
demand or inadequate supplies of materials — and they leave capital
idle because they find it most efficient to do so -- to shut down
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regularly to evoid paying higher costs. The first of these show up in
exple aing excess capacity; the second in explaining intentionally idle
capital. Both provide opportunities for economic policy to affect
capital productivity, quite likely to & considerable extent.

The promise of increasing capacity utilization -—- to allow firms

to operate closer to their desired levels of operation —- appears to
center on measures to reduce demand variability and to assure

steady input supplies, including both imported inputs and domestic
inputs like transport and electric power. Surprises characterise
excess capacity and government policies that tolerate (or exacerbate)
unpredictability in conditions of demand or supply will contribute to

excess productive capacity.

The promise of increasing capital utilization is to induce firms
to define higher targets of "full capacity" -- to set their sights to

work at normal operating schedules that keep their plants in production
mor 2 of the time, The studies surveyed in this paper lend considerable
support to the fact that firms will define their "full capacity" or
"desired capital utilization" on the basis of the economic (and
technical) environment in which they operate, It is an environment
very much conditioned by government policy. Those policies take the
form, when viewed by the firm making utilization decisions, of
penalties or rewards for operating its plant much of the time. Thus
the important influence on capital utilization of time-differentiated
input prices like high night-time shift wage differentials, of low
priced capital that induces firms to waste it through low levels of
utilization, of high-cost labor that mekes it more economical to work
single shifts, of tax policies that add to labor costs or subtract from
capital costs.

It is clear, too, that larger plants operate more of the time than
smaller plants., So do capital-intensive plants. This deserves further
comment. One of the most persistent findings of these studies is that
capital-intensive plants are operated more of the time than sre labor-
intensive plants. This shows up most dramatically in the World Bank
study where aggregated utilization rates, 8s noted earlier, vary
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markedly according to the weighting scheme used. OCapital utilization
is lowest when aggregated with labor weights, intermediate when
aggregated without weights and highest, markedly, when asggregated with
capital weights, What this means is really quite encowaging.
Societies tend to run their capital at more inconvenient times than
they require their workers to work: the working schedule of the
typical insensate machine is less humane than that of the typical
wrker. (Indeed, an explicit aim of policy in some advanced countries
like Sweden and Japaa is to exploit computer-assisted manufacture to
allow increased utilization of capital without the necessity for
increased labor st inconvenient times of day. This is,of course, an

expensive and highly capital-intensive luxury.)

The socially desirable target for capacity utilization is 2ero
excess capacity —- 100% capacity utilization. This is not a realistic
target, of course, but it is & desirable one. The same is not true for
capital utilization. The socially desirable tasrget for capital
utilization is not "all of the time" -- 100% capital utilization, The
reason, simply, is that that operating schedule would economize on
capital but it would be highly uneconomicsl in terms of all other
resources, including human resources. Only if cepital stocks were the
only valuable resource used in production would 100§ cepital
utilization be an appropriate objective of social policy. It is
important, then, in considering utilization policies, that this
difference be kept in mind: 100% capacity utilization is fine; 100%
cepital utilization is highly undesirable.

Utilization policies will focus on the penalties that govermment
economic policies impose on firms' increased utilization of capital.
Of course, the policies that produce these utilization penalties serve
other purposes — so high wages reward the work force; night-time wage
differentials are both humane and appease workers' pressures to emulate
advanced countries; low capital prices are assumed to encourage
industrial investment; etc. The point is not that all such policies
should be swept sside in the name of increasing capital utilization,
but rether that such policies must be recognized as having negative
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effects on capital productivity, effects that become more serious as
the real cost of capital rises. It seems quite reasonasble, therefore,
that a number of government policies that discourage capital
utilization might be judged quite desirsble in an era of low resl
interest rates but quite undesirable when real interest rates are high
and rising.

C. A Research Agenda

These studies make amply clear that uwtilization is an important
and largely neglected aspect of industrial policy in developing
countries and, importantly, that it is a dimension of industrial
efficiency that is significantly affected by govermment economic
policies. Considerable urgency is added by high real interest rates
hence high capital costs. The case for further research is compelling.

This section briefly describes what I see 2s the most effective
uses of research resources to expand our understanding of utilization
and relevant policies. These include (1) further firm-level survey
research (a) in World Bank countries to get data cdnparable over time
and (b) in an expanded set of countries; (2) further studies based on
electric power consumption; and (3) a conference on capital
utilization., All of these scem to fall within UNIDO's na'r;date; all are
proposed with an appreciation of their costs;

1. Further Firm-Level Survey : Research

Because the utilizstion aspect of production has only recently
been identified, no data on hours of operation per year are routinely
. collected -~ the situation is much 1ike that of GNP accounts before
Keynes: their vaiue was apparent only after its theoreticsl
demonstration, Mich of the 'set-uprcost of such surveys was borne by
the World Bank. This wvas evident in the much less expensive survey
date gathered in Nigeris and s lai'ger sample would not lmve been a
great desl more expensive. Hany' of the most expensive leims sbout
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doing such surveys have been learned and can be applied more cheaply

elsevhere.

The most promising countries in which to collect wilization
survey data would certainly include those of the original World Benk
study. The decade and more since those studies were done would provide
the ideal laboratory for anslysis of charges in utilization rates in
response to changes in economic policies, to changing international
environment, to growth, to changing industrial ccmposition, etc. The
payoff to surveys that could thus exploit the BRank's esrlier data would
appear to be far higher than those of alternative countries.
Furthermore, the Bank's data tapes include a good deal of information
that has never been anslysed and they should be available to inform any
new efforts in those countries. If the expense of re-surveying all
three of the developing countries in that study were prohibitive, a
modest survey (say 50-75 firms) in only one of them (preferebly the
Philippines, where the original data were of the highest quality) would
have a significant return.

2. Further Electric Power Measures

It would be wnfortunate if David Morawetz's very penetrating
critician of electric power based measures of capital utilization were
to be 30 effective as to discoursge their further use. The short-
comings of those measures that Morawetz pointed out apply only to their
use in making interindustry comparisons. But much of what we want to
learn from utilization measures is how they change over time in re-
sponse to changing economic policies and circumstances. For those pur-
poses, electric power measures have a very great deal to recommend
thenm.

The major virtue of electric power messures of capital utilization
is that they are inexpensive to generate and cheaply updated. Murray
Foss used this device to produce a long series of capital utilization
data for US manufacturing and Kim snd Fwon did the same for Korea, as
reported sbove. Both serve very nicely to show how utilizstion rates
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have changed, concurrently with important policy changes in the latter
case. Their conclusions were little affected by the problems raised in
intersectoral comparisons. Md both studies relied on dats readily
availatle fram government agencies,

I would therefore recommend (o) that the Korean deta be brought uwp
to date to cover the decade of the 1970's; (b) that the Brazilian
studies be translsted into English; and (c) that s number of other
countries' data bases be explored to determine which of them has
accumul sted the data necessary for estimation of utilization rates over
time, with the intentios of initiating other studies. Once estab-
lished, these series should be updsted regularly on the basis of
incremental changes in installed motor capacity and power consumption.

3. A Conference on Capital Utilization

One or the most useful of research activities would be, simply, to
get together those people who have worked on capital utilizatfon
studies and those in government plenning and statisticel agencies whose
interests in capital productivity will lead them to consider such
studies and policies in the near future.

Twe primary purposes would be served by such a ccnference. The
first is to familiarize those busy practitioners in the field with the
considerable increase in clarity of these issves that's been made
possitle by the research of the past decade. We now have a far clesrer
understanding of this dimension of productive efficiency and its
signifiance for capital productivity and that understsnding will
significantly improve plenning efforts and the usefulness of the data
gathered on utilization. A conference seems the most fruitful way to
convey that information as well as to inform resesrchers, in turn, of
the interests and concerns of those in government.

The othe- purpose is to encoursge the use of coherent
methodologies in order that as much as possible of the dats generated
can be compared. While it would be the resesrcher's idesl to have all
data generated by a common questionnaire on methodology (as in the Benk
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study), a more realistic sim would be to make those responsihle for
gathering data aware of the vériatiohs‘inhe}ént in these estimates so
that they ‘cen make their own choices and do so with more explicitness
in their reported studies. The failure of same of the studies reported
above to be aware of these problems vitiated their usefulness.

The promise ‘of renewed investigstion of capital utilization in
developing countries is considerable and timely. I hope that this
survey will contribute to that effort.




1. The yarly rental rate of capital is, under even the simplest

circunstances, = Pm(nd). where Pm is the purchase price of a wnit

P,
k
of capital stock, d is the rate of real deprecistion and r the real
rate of interest. The increase in real interest rates noted in the
text has increased the real rental rate of capital by about 60% for

capital stocks with a twenty vear life,
2. See Winston, JEL.

3. Tis section is based on Winstor, 1970, EJ, JEL, Winston-McCoy,
AER, and Betancourt-Clague.

4, Under any realistic assumptions about depreciation.
5. Mt to be confused with an "overtime wage p'emimn." . : |

6. We will ignore "GNP Gap" capacity questions as being too aggregated
for the issues of this study.
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