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THE UTILIZATION OF CAPITAL IN DEVELOPING COUNTRIES 
A Survey o f Empirical E stlutes

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

Over the past decade and more, i t  has become clear that the level 
o f u tilization  o f existing capital stocks is an important economic and 
technical variable that does much to determine the productivity of a 
soc ie ty 's  capital stock. Increased levels o f utilization  serve both to 
allow existing capital stocks to serve as a substitute for new capital 
investment and to increase the productivity o f new capital as it  is 
Installed. Quite simply, a plant that is  used more o f the time 
produces more output; a plant that is id le more o f the time produces 
less . Increasing capital u tilization , therefore, is a potentially 
promising way simultaneously to raise the productivity o f capital and 
reduce the need for new investment — a potentially promising way to 
soften the harsh e ffects  o f rising real interest rates.

The primary purpose of this study is  to present estimates of the 
u tilization  o f capital stocks in less developed countries 
—  comprehensively to survey the data that are available on existing



• tiliza tion  levels . But i t  is  essential to understanding and 
interpreting those data also to survey what has been learned over the 
past decade about the role o f capital utilization  in economic growth — 
how it  influences economic growth, and is  influenced in turn by 
iaportant econoaic policy variables. Kich has been cla rified  about 
these relationships and i t  d irectly  impinges on the data on utilization  
— it s  defin ition , aethod and neasureaent. The most iaportant such 
discovery is the difference between "capital u tilization " and the older 
and better known — but crucially  aore limited — measure o f "capacity 
u tiliza tion ."

Part I presents a review o f itiat is  known about capital and
capacity utilization  and their place in economic development. Most o f

2this is  the result o f  research done during the past decade. This 
discussion deals with the strengths and limitations o f increasing 
utilization  as a device to accelerate growth and i t  is  here that we 
c la r ify  some of the potentially dangerous confusion between "capital 
u tilization" and "capacity utilization" that often plagues analyses o f 
utilization  in development. Part II turns to the practical matter o f 
measuring capital and capacity utilization  to describe the major 
measures that have been used and their strength:, and weaknesses. Part 
III is the heart o f the study, which summarizes the available data on 
capital and capacity utilization  in less developed countries. Finally, 
Part IV presents a b rie f evaluation o f the quality o f  those data, a 
summary o f their policy implications, and a discussion o f future 
directions for research — it  suggests a research agenda to help 
further to assess the promise o f a "capital u tilization  policy" for 
less developed countries.

I . Capital and Capacity Utilization in Economic Development^

While the study o f capacity utilization  goes back to the 1940's, 
the study o f capital utilization  began with a book by Robin Harris in 
1964, twenty years la ter. This is  understandable in light of the fact 
that capacity utilization  is  a subject central to business cycles — to
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the depressions end unemployment that doainated thinking in advanced 
countries froa the Great Depression through the 1950's — while capital 
utilization  is  a broader subject, central to the questions o f growth 
and efficiency that have doainated thinking in both advanced and leas 
developed countries since then.

In this part, we w ill proceed as follow s: Section A w ill describe 
capacity u tilization  as a central aspect o f business cycles and 
cyclica l behavior in advanced countries; Section B w ill describe the 
more recent research on capital u tiliza tion ; Section C w ill sunnarize 
the five fundaawntal facts about utilization  that have eaerged from a 
decade o f research and investigation — and the relevance o f those 
facts to development.

A. Capacity Utilization

Capacity utilization  data are intended to describe how close to 
its  desired, economical level o f output a firm, sector or economy 
operated during a specified period. So when Iron and Steel in India is  
said to be "operating at 751 o f 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 exp licit but always im plicit that this increase in readily 
attainable output would be achieved under "standard and normal" hours 
o f operation and with a "typ ica l” mix of products.

Capacity utilization  figures describe the "short-run" variations 
in aggregate output that occur over a business cycle or in face o f  
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, attributable to 
variations in demand: firms fa il  to operate at their desired levels of 
output because i f  they did so, they could not se ll a ll o f the resulting 
product. To this analysis of capacity utilization  in developing 
countries has been added restrictions on availability o f input supplies
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as • cause o f excess capacity, Making the concept applicable, too, to 
the strong demand conditions often found in developing countries. All 
this has been suaMarized in Winston, JEL.

The key fa ct about capacity utilization  is  that any 'excess 
capacity" — any departures fron 1001 capacity utilisation  —  is  
unintended by the fin es : capacity utilization  describes fires* *
responses to undesirslle circumstances in flicted  upon then.

Perhaps an example w ill be useful. Consider a plant —  a bicycle 
producer — that nornally operates in tines o f good, strong, demand at 
an output rate o f 400 bicycles a week, producing a given nix of types, 
sty les , colors and qualities. Normal hours of operation for the plant 
are fron seven in the morning to four in the afternoon, with an hour's 
shutdown for lunch, Monday through Friday. Now, i f  orders fa ll o f f ,  
the firm w ill f ir s t  produce for inventory, but i f  those low sales 
persist, i t  w ill cut back on production, making fewer than 400 bicycles 
a week. I f the firm were surveyed when its  production rate was down 
to , say, 320 bicycles a week, it  would (quite reasonably) report 
operations at "80% o f  capacity" — 320 is  80* o f its normal, desired, 
strong-demand level of output o f 400 bicycles a week. I f , on the other 
hand, orders were especially strong so it  stepped production up to 440 
bikes a week, the firm would report that i t  was operating at "110* o f 
capacity," presumably by working overtime (more than the normal forty 
hours a week) or increasing its  crew size. If production were reduced 
to 320 because o f bottlenecks in input supplies tdiile facing strong 
demand, the firm would report operations at "80* of capacity."

Capacity, then, is  normal, e ffic ie n t , desired output for a firm or 
an economy. Capacity utilization  is its  actual output expressed always 
as a percent o f that desired leve l. So capacity utilization figures •
are statements about how close firms come to producing at the rate

✓
they'd like to produce in the short run. Because they are percentages, 
capacity u tiliza tion  data are statements about actual output relative 
to desired output.
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So capacity utilization  data don't say anything about the firm 's 
or the economy's desired or optlaal level of output — about how much 
firas would like to produce — or why that desired level o f output 
often leaves the firm s productive capital stock idle as much as three 
quarters o f  the time. To address that more central question, we must 
turn to the more recent research or capital u tiliza tion .

B. Capital Utilization

Capital utilization  data are Intended to te ll  how much of the time 
the productive capital stocks o f  a firm, sector or economy are operated 
and how much o f  the time they are id le . So when it  is  estimated that 
the industrial capital stock o f Pakistan is operated at a capital 
utilization  rate o f 25S, the message is that the typical production 
process in Pakistan industry is run for some 2190 hours o f  the 8760 
hours in a typical year — i t  is  typically idle three out of four 
hours.

The central issue o f the utudy o f capital utilization  has been to  
discover what it  is that determines how much of the time a firm desires 
to operate and how much o f the time it  wants to be id le . Q early, 
grocery stores and gasoline stations have no interest in "1001 capital 
utilization" —  in operating day and night every day o f the year. Nor 
do most manufacturing plants or mining and agricultural operations. 
Indeed, we have discovered that it  is  most economical — i t  produces 
output at lowest average cost — not to operate a ll the tine. There 
is  tremendous variation in observed levels o f u tiliza tion , both between 
industries within countries and within industries between countries.
The Vorld Bank data (Bautista, et al) reveal that there is  just as much 
variation in r apital utilization  within an Industry between countries 
as between industries within a country. It has been a major objective 
o f research on capital utilization  to discover the causes o f those 
variations — why one plant considers it  desirable, and indeed 
"normal," to operate virtually all of the 8760 hours o f the year while 
another considers it  equslly desirsble snd equally "normal" to operate 
only 2000 hours or less in a year and shut down for the other 4760 
hours or more.
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The Incentive for this concern, o f  course, is  that capital 
u tiliza tion  a ffects  the productivity o f a capital stock. A plant that
is  u tilized  aost o f  the tine produces nore output than one that is  idle 
most o f the time. More highly utilized 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 noraal" period 
o f  operation, the period that defines its  fu ll capacity output. In 
contrast, there may be a plant next door that produces fine cotton 
tex tile s  and that considers a 168-hour week to be its  standard and 
normal period o f  operation — it  operates a ll the tine — and that firm 
defines its  capacity output on the basis o f twenty-four-hour, 
seven-day-week operation. Why these differences should be found is the 
question o f capital utilization  research.

Capital utilization  describes how much o f the tine firms operate 
their production processes and hence how much o f the time they are 
id le . I t  Includes both intended and unintended departures from fu ll
time operation. So capacity utilization is  included in measured 
capital u tiliza tion , but not the other way around: capital utilization 
is  the more inclusive concept and one with an unambiguous denominator.

The f ir s t  useful insights into the determinants o f capital 
u tiliza tion  are due to  Robin Harris who, in a 1964 study o f British 
Industry, discovered that the level o f "normal" capital utilization for 
a firm is typically  the result of both economic and technical factors. 
Before Harris' 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 u tilization  — depended solely on its  
technology, hence was an issue outside the firm 's control and outside 
the purview of economists. Harris' discoyery that firms choose their 
normal hours o f operation and that they do so in significant measure as 
the result o f both the technical and economic circumstances within



which they operate was a aajor breakthrough in wderstandlng the 
contribution o f capital to economic efficien cy  and growth.

Harris' central discovery was that flras schedule production 
within the day, the week, and the year so as to alnialze costs. Uhit 
capital costs — as elementary economic theory teaches us — are indeed
reduced by running a plant at maxima output, i . e . ,  a ll of the time.

4
Maxima capital u tilization  w ill always save on unit capital costs.
But running a plant a ll the time often involves higher unit non-capital 
costs. Maximum capital utilization  w ill usually increase u iit  variable 
costs: central to UK manufacturers was the higher unit cost o f 
night-time and weekend labor. Higher labor costs are often the result 
o f 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 e ffo rt , when it  is done at

5an inconvenient or distasteful hour. This "night shift wage premiun" 
increases the firm 's labor costs o f producing at night and on weekends. 
In a plant that uses a lot of labor and relatively l i t t le  capital, it  
may therefore not be "worthwhile" (profit-maximizing) to pay that wage 
premium: i t  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, o f course, 
is  consistent with the behavior o f our bicycle plant example.

So Harris described firms that balance two competing forces — i f  
they operate their plants a greater part o f the time, they economize on 
capital costs, but i f  they operate their plants a greater part of the 
time, they also increase their labor costs. The "optimal utilization" 
o f 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, o f their 
judgment o f "capacity output."

During the 1970's, much empirical research was done on the 
determinants of capital u tilization . My Pakistan study (Winston, EJ,
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1971) f ir s t  looked at capital u tilization  in a leas developed oountry 
and showed very low levels of utilization  which suggested both that 
there was considerable room for increasing capital services by policies 
that increase utilization  and that existing economic policies 
(especially low interest rate policies) вау have contributed to low 
capital productivity. A pioneering tiae-series study o f  South Korean 
manufacturing over the decade of the 1960's by Kim and Kwon showed 
dramatic increases in capital service flows got froa Increased 
u tiliza tion . And the large World dank study was initiated in the early 
1970's to gather data on utilization  and idleness in aanufacturing 
plants in four countries (Malaysia, Colombia, Israel and the 
Philippines) — a study that was published in 1981 as Bautista, et a l. 
The ILO, in the mid 1970's, initiated studies o f the eaployment impact 
o f increasing capital utilization  in Sri Lanka, Nigeria and Morocco 
(Phan-Thuy, et a l, 1981). Finally, Betancourt and Clague's study 
(1982) used published UNIDO data to test the key theoretical 
propositions on capital u tiliza tion .

A clearer understanding of the firm 's optimal utilization decision 
was developing at the same time. Harris' study had not integrated his 
perceptive observations on firms' incentives with conventional economic 
production theory so I set out, after the Pakistan study, to develop a 
coherent and essentially conventional theoretical basis for analysis o f 
capital u tilization . The result was a series of formal production 
models, starting in 1970, that recognized the timing o f production 
within the day or week or year (Winston, 1970, 197*», 197*»b). Though 
somewhat removed from its  beginnings as a pressing issue for economic 
development policy, this "tim e-specific analysis" of production (and 
consumption and markets) was published by Cambridge Uhiversity Press 
last year. Mary Ann B aily 's MIT PhD thesis and Betaneourt-Clague's 
Southern Economic Journal article  (197*0 added further depth to the 
model, including consideration o f economies of scale, of worker-managed 
enterprises and o f the general equilibrium context o f capital 
utilization  decisions. Most of these developments in the theory o f  
capital utilization  were summarized in Winston (197*0 and they provided 
the structure for subsequent eaplrical analyses, including those by the 
World Bank and ILO.
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C. Capital Utilization, Efficiency and Growth; Important Facts

The accumulated research of the past fifteen years has discovered 
a nunber o f 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 
e ffic ie n t  u tilization  o f new and existing capital stocks. They are:

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

Output is p'oduced by capital services — by utilizing capital 
stocks — not simply by the existence o f 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 o f the capital stock (investment) 
or from an increase in the proportion o f the time an existing capital 
stock is used (u tiliza tion ). Or both, khile increased utilization  is 
not a perfect substitute for increased capital stocks — a subject to 
which we return below — i t  often can and does increase capital 
services and output just like new investment. Increased (or decreased) 
u tiliza tion , by increasing (decreasing) the flow o f  capital services 
from a given capitrl stock, increases (decreases) the productivity o f 
capital stocks.

Consider again the bicycle plant that is producing 400 bicycles a 
week while operating what it  considers to be a normal, fu ll-capacity , 
40-hour week. Let it  be confronted by a growth in demand for its  
product, say a doubling o f demand to 800 bicycles a week. The firm now 
has two options. If technology is unchanged, it  can 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 amount of plant and equipment for sixteen hours a day.
Instead o f eight; i t  can double its standard and normal hours of
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operation, and labor services and materials flows. Either way, i t  w ill 
double output to produce 800 bicycles a week. Hi one case, output 
growth is  achieved entirely by new capital Investment and in the other 
case entirely by increased utilization  o f existing capital stocks. The 
relationship between net investment and increased capital utilization 
has been emphasised 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 o f  dramatic expansion o f the decade o f  
the 1960's, approximately half of the total increase in the capital 
services that fueled that expansion came from increased utilization o f  
capital stocks while about half o f  it  came from increased capital 
stocks — from net investment, a dramatic demonstration o f the 
potential for increased u tiliza tion .

2. Capital u tilization  is  an economic variable, the result o f  a 
firm 's economic decisions, influenced by economic policy .

The conventional wisdom before the studies o f the 1970's was that 
any firm’ s capital u tiliza tion , or schedules of production and 
idleness, was dictated by its  technology o f production. When output 
demand and input supply were strong, firms were said to "have to" 
operate the hours we see them operate because o f 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 
sociological 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 o f capital u tiliza tion , our bicycle plant would be 
found operating its  40-hour week for technological reasons. It would 
be assumed thst there is  something inherent in the way bicycles must be 
made that requires the plant to shut down for sixteen hours a day —
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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 tex tile  K ill next door has to operate without 
stopping night and day through weekdays and weekends. The bicycle 
plant's schedule night be attributed, too, to peoples' refusal 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 o f economic variables represented a 
major advance in our understanding.

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

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

Fortunately, the economic variables that are shown by theoretical 
and empirical study to influence utilization rates make sense —  they 
have both a formal mathematical foundation and an appeal to intuitive 
good sense o f the sort that plant managers can and frequently do 
enunciate. It is economic theory that fares very well in discussions 
on the factory f lo o r .

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 w ill be its  w it  capital costs but the higher w ill
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be its  unit labor costs . So a profit-maximizing fira  w ill strike a 
balance in its  production schedule, extending its  period o f operation 
until or the tine margin the reduction in capital costs just equals the 
increase in labor costs. That first-order condition will define it s  
optiaal schedule o f operation, its  optlnal capital utilization  rate.
So when asked why he runs the plant 40 hours a week instead o f 80, the 
manager o f our b icycle factory would probably say "because i t  costs 
less — workers get a higher wage for night work, i t 's  cheaper to 
Increase output by expanding the plant than it  is  to try to run a night 
sh ift with expensive, low productivity labor." He would be, in that 
statement, n icely  verbalizing the mathematical model o f optiaal 
u tilization  (Winston-McCoy, 1974).

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

a. The capital intensity o f the production process: If the plant
uses a lo t  o f capital relative to the amount o f labor i t  uses, 
economizing on capital (the larger part o f costs) w ill be more 
important than saving on labor (the smaller part o f costs). So higher 
u tilization  rates w ill be optimal for a capital-intensive production 
process and lower utilization  rates optiaal for a labor-intensive one.

I f  a comparison o f the bicycle plant and the textile  plant 
revealed that bicycles are made with relatively a great deal o f  labor 
and a l i t t l e  capital while modern textiles are made with a great deal 
o f  capital and only a l i t t le  labor, we would expect, other things 
equal, that the manager o f the bicycle plant would find it  optiaal to 
run fewer hours per day (and week) than the manager o f the tex tile  
m ill. When the b icycle plant avoids night-time operation by shutting 
down at 4:00, i t  saves on its  relatively large labor costs at the 
expense o f its  rela tively  small capital costs; when the capita l- 
intensive tex tile  m ill does not shut down at 4:00 but runs instead 
night and day, i t  saves on its  relatively lsrge capital costs at the 
expense o f it s  rela tively  small labor costs.
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b . Vie price o f  cap ita l: For ouch the sane reason, a f ir e  w ill be 
more interested in saving on capital costs under high relative capital 
prices than i t  w ill when capital is cheap: high prices make capital 
costs rela tively  more important. This is  clearly central to the policy 
issues involving capital utilization  since the price paid for capital 
by fires is  heavily influenced by government policies through interest 
rates and through ta r if f  and import policies. It is o f  considerable 
importance that higher capital prices induce firms to raise capital 
utilization  and lower capital prices induce them to reduce i t :  p o lic ies  
that keep capital prices low also, through their e ffe c t  on optimal 
u tilization , keep capital productivity low. This central issue w ill be 
addressed again below.

Mien the bicycle plant pays a low price for capital for its  plant 
and equipment, i t  can be expected to utilize  its  capital less o f the 
time; increased demand w ill more likely  be met with increased (cheap) 
investment.

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

Mien the bicycle plant pays a high average wage, i t  w ill have less 
incentive to incur the even higher wage rates that go with night sh ift 
operation — i t  will be more tempted to expand its plant to meet 
additional demand, even though that plant will be idle much o f the 
time.

d . Vie might time (weekend) wage premium: If the firm has to pay a 
much higher wage rate at night (or on the weekend), i t  w ill find i t  
optimal to run its  plant less o f the time than i f  day aid night
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(weekday and weekend) wages are quite similar. A night (weekend) wage 
premium is  e ffective ly  a large penalty levied on the firm that tries to 
u t iliz e  its  plant more o f the time; a small night wage premiiaa is  a 
small penalty.

It should be noted, quickly, that although it  is  convenient and 
conventional (in two-factor production models) to talk only o f  
"cap ita l" and "labor," the log ic o f optimal capital utilization  does 
not depend on there being a large night-time wage d ifferentia l. There 
are two reasons for th is . The most important is  that a large number o f 
inputs to production can, like labor, have "rhythmic" price patterns 
lik e  the day-night wage d ifferen tia l. The prices o f agricultural 
inputs vary rhythmically over the year; the prices o f products o f  
natural processes — mining and fishing — do the same, e tc . The 
optimal utilization  analysis depends only on there being one input to 
production whose price varies rhythmically. The other reason the 
analysis is  more general than i t  might appear to be is  that even where 
labor does not receive a night-time wage premium, labor costs aBy 
nonetheless have the same sort o f rhythmicity because o f  dsy-night 
d ifferences in labor productivity. It appears that, especially in less 
developed countries, productivity d ifferentia ls rather than explicit 
money wage d ifferentia ls act to increase night-time labor costs, 
discouraging higher levels o f  capital u tilization .

So the manager o f  the bicycle plant will more likely  want to meet 
expanded demand for b icycles by putting on a night sh ift , rather than 
by running an expanded plant only during the day i f  the difference 
between day and night labor costs is  s ligh t.

e . Size: The larger the plant, the higher the level of capital 
u tiliza tion  that w ill prove optimal (Betancourt and CLague, Southern 
Economic Journal). This is  not, i t  should be made clear, a matter o f 
measurement, an illusion  due to the fact that size is  measured by 
output and plants that operate more o f 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 d iv is ib ility  o f functions both in organizational
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space and in tla e . It a s  suggested by tfcrris early on that a larger 
plant allows aore division o f labor* hence a finer division o f  
responsib ilities for those tdio work at night: in a large bicycle fira 
that runs two sh ifts , the Sales Manager doesn't have to coae into the 
plant at night —  only the Night Production Manager does. But in a 
small plant where the functions o f Production and Sales Maiager are 
combined in one person, the Sales Manager does have to coae in at night 
because he is  also the Night Production Manager. A large bicycle plant 
is  aore lik ely  to find high levels o f utilization  optimal than a snail 
b icycle p la it .

To summarize, these deterainants o f the firm 's optimal capital 
u tilization  — factor intensity, the prices o f  capital and labor, the 
"wage rhythm," and scale —  are both predicted by the theory o f  optimal 
utilization  and revealed in eapirical 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 
lim itations on changing capital utilization as a way o f increasing 
capital productivity — the limitations on increased capital u tiliza 
tion as a substitute for new investment. That promise Is great, but i t  
is  lim ited.

a. Growth: Utilization as a Substitute for Investment

Increased capital utilization  substitutes for new Investment by 
increasing the productivity o f  capital stocks — with higher 
u tiliza tion , more capital services are got from a given capital stock. 
But increasing capital utilization  cannot increase the productivity o f 
existing capital stocks except when output is  growing. Bcistlng 
capital stocks ex ist. If they are producing output only part o f the 
time, they can increase the output they produce but there has to be a 
demand for i t .  So the process o f replacing capital stocks with higher 
utilization  cannot take place in a static environment, except by the
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slow process o f depreciation, o f  replacing gross investment with higher 
u tiliza tion .

The bicycle plant, therefore, gains nothin); i f  1L' s - i i l  produces 
it s  original 400 bicycles a week but does so on ¿wo sh ifts . The higher 
utilization  and capital productivity in that ha! i* o f tha plant needed 
to maintain an output o f 400 bicycles on two sh; 'ts is  entirely o ffse t  
by the zero productivity o f  the other half o f tfc p lait that is  shut 
down. I f ,  on the other hand, the firm were able to st^l 800 b icycles, 
the increased utilization  would bring increased productivity for a ll o f  
the existing capital stock.

It is important that increased capital utilization  is  a substitute 
for new investment but increased capital u tilization  w ill not save 
investment or increase aggregate capital productivity without growth.

b. The Specificity  o f Existing Capital Stocks

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

This limitation is  exacerbated by the upper limit to u tilization , 
by the fact that once a plant is  operated as much o f the time as its  
management deems optimal, further increases in output will be got by
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new investment. Optimal capital utilization  la , indeed, seen as 
defining the minimus investment-inducing level o f output 
(Wlnston-McCoy).

So doubling the capital utilization  in the bicycle plant by going 
to two-shift operation w ill double the output o f bicycles without any 
new investment. But doubling capital utilization  cannot be expected to 
increase output o f the tex tile  mill next door that is  already running 
three sh ifts .

Only to the extent that the growth in demand occurs in Industries 
where firms' optimal u tilization  levels can be increased can that 
increase in utilization  replace new investment. Aid only to the extent 
that firms are induced to increase optimal levels o f utilization will 
increased u tilization  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 o f  
existing capital stocks.

Finally, not a ll capital services can usefully be increased with 
higher utilization  rates. Technically obsolete capital stocks are 
often kept as standby equipment to meet b rie f periods o f «u su a lly  high 
demand and a permanent expansion o f demand would see them replaced by 
more technically e ffic ie n t  new investment.

With these caveats, it  remains that the evidence o f the past 
decade clearly  shows increasing utilization  o f  existing capital stocks 
to be a highly potential way to get more out o f a given capital budget, 
increasing the productivity o f 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 o f 
u tiliza tion , hence their ideas o f their "output capacity."



-  18 -

I t  is  useful to end this discussion o f the influence o f  policy 
variables on capital u tilization  — and the influence o f  capital 
u tiliza tion , in turn, on capital productivity and economic growth —» by 
returning to the central aatter o f  the distinction between capacity 
utilization  and capital utilization  with tdiich the discussion began: i t  
is  crucial to understanding u tilization , to using utilization data, and 
to formulating p o lic ies  to increase capital productivity through 
increased utilization . After the discussion o f the determinants o f  a 
firm’ s optimal capital u tilization , i t  can now be made clearer.

In essence the issue is  simple: Increased capital u tilization
increases capital productivity. Increased capacity utilization  may or 
may not.

Since an increase in capital productivity — with its  reduction i.i 
the amount o f capital stock needed to produce a given level o f output 
and- its  more e ffic ien t  use o f existing capital stocks — is  the 
objective of policies to counter the increased real cost o f capital 
stocks, increased capital utilization  and not increased capacity 
utilization  is  the appropriate objective o f policy.

Increased capital utilization  means getting more productive 
capital services and lienee more actual output from a given «mount o f 
capital stock. By definition it  increases the productivity o f  that 
capital stock.

Increased capacity utilization  means moving a firm's actual output 
closer to its  desired level of output. But that can be the result o f 
either mi increase in actual output or a reduction in desired output.
If higher capacity utilization  is  due to ai increase in output, capital 
and capacity utilization  w ill both increase and so, therefore, w ill 
capital productivity. But i f  higher capacity utilization is  due to a 
reduction in desired output, capacity utilization  will increase tdille

D. Capital and Capacity Utilization Once Again
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capital utilization  remains wchanged or decreases and so, therefore, 
w ill capital productivity decrease.

P olicies that increase capacity u tilization  w ill increase capital 
productivity only i f  they also increase capital u tilization . Capital 
u tilization  is  the determinant o f  capital productivity; capacity 
u tilization  is  not.

cuicm armi.■nuruTi
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Under the simplifying as
sumption that the output rate 
o f  a plant is constant i*»enever 
it  operates, a bar graph w ill 
make this clear. It depicts 
the 8760 hours a year a capital 
stock can be operated. The de- 
sired level of u tilization  —

Figure 1
A Firm's Capital and 
Capacity U tilization

the result o f the firm 's op
timal capital utilization de
cision — Is shown illustra
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 c apacity output, the output that coincides with its  
optimal capital u tilization . Finally, the firm is  shown actually to be 
producing output for only 1800 hours a year. The firm 's capacity 
u tiliza tion , then, is  90% (=1800/2000x100). Its capital utilization  is  
21% (=1800/8760x100) o f the time. Put somewhat d ifferen tly , the firm 
in this graph is shown to be operating ten percent below its  desired 
level o f operation — it  has ten percent excess capacity — when it  
operates 21 percent o f the time. When, on the other hand, the firm 
operates at "100f o f  capacity" (2000 hours a year), it  operates its 
plant 231 o f the time — and leaves it  idle 77% o f the time.
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I f ,  for this pi « i t ,  actual production were to increase from 90S to 
95S o f  capacity, both capacity utilization and capital utilization  
would increase. Bit i f  production remained unchanged while the f lra 's  
"capacity" target fe l l  to 1950 hours a year, capacity utilization would 
rise (to  92 .3S) while capital utilization and capital productivity 
remained the saaie. Capital u tilization , even i f  expressed as a 
percent, is  measured in terms of an absolute u iit — the total Mount 
o f time available for production — while capacity utilization is  only 
measured as a percent o f a variable w it ,  the desired, optimal level of 
output.

To illu strate  this with the bicycle plant, the desired level of 
u tiliza tion  — eight hours a day, five days a week — defines a 
capacity output o f 400 bicycles a week as 100S o f capacity u tilization . 
So its  optimal rate o f capital utilization is 239 (=40/168x100). If 
the plant actually operates seven hours a day, five days a week, i t  
w ill be producing 350 bicycles a week and it will be working at 889 o f 
capacity (=35/40x100). Its capital utilization will be 209 
(=35/168x100).

I f demand improved for the bicycle factory so it  stepped up 
production to 380 bicycles a week by operating 38 hours a week. Its 
capacity utilizat*oi «./Uld increase to 959 (380/400x100) while its  
capital utilization  > ould Increase to 22.61 (=38/168x100). But its  
capacity utilization  might increase, instead, because o f a decline in 
its  defin ition  o f  "capacity" — a decline in its  desired utilization 
(due to a fa ll in the price o f capital, a rise in wage rates o r . . . ) .
If optimal utilization  fe l l  to , say, 35 hours a week, with output at 
350 bicycles a week, capacity utilization would rise to 1009 while 
capital u tiliza tion , and capital productivity, would s t i l l  be only 219 
(35/168x100).

P olicies to increase capital productivity must focus on increasing 
capital u tiliza tion , not on increasing capacity u tiliza tion .
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To summarize what has been learned over the last decade or so 
about the ab ility  o f changing capital utilization to influence capital 
productivity and thereby the rate o f economic growth:

1. Ubing a capital stock more o f 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 
u tiliza tion ; the former is  relevant to capital productivity and growth, 
the latter to business cycles and supply shocks.

3. Firms choose their intended levels o f capital utilization  — 
their optimal production schedules that define their output "capacity"
— as an integral aspect o f economically e ffic ien t production.

A. Firms' e ffic ien t capital utilization  choices are affected by 
economic variables that are under the influence o f policy-makers. 
Capital u tilization , 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 o f this catalogue for the question of 
development under rising real interst rates is  that the increase in 
capital prices they cause w ill, in I ts e lf , tend to induce firms to 
increase their desired capital utilization and the productivity o f 
their capital stocks. The president of a large US manufacturing firm 
was recently quoted in s New York Times article  on high real interest 
rates as saying: "For a long time, capacity was figured on a fiv e - 
day a week, two-shift basis" but his company had begun to try to

E.__ Utilization Policies —  Summary
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increase its  plant utilization  because it  believes that "the cost o f 
capital is  going to remain high by any historical standard, and that 
corporations are going to have to pay increasing attention to getting 
more out o f their assets and their working capital bases. I don't 
think too many companies have really faced ig> to this fact, yet," he 
said. "This firm," the article  noted, "has begin to try to work some 
o f  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 o f 
i t s  plant and equipment." High real interest rates, in themselves, 
push firms toward just the sort o f increasingly careful use o f their 
capital we would want from any utilization  policy.

It Is not clear, o f  course, that higher real interest rates will 
create enough pressure. So to emphasize the connection between higher 
Interest rates and higher capital utilization is  not to defend simply 
"lettin g  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 
d irection , forcing firms to increase the utilization and productivity 
o f their increasingly expensive capital stocks. And, second, that any 
policies intended to augment this increase must reckon with - -  and 
should harness — those market forces that a ffect u tilization .
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II. The Measures of Utilization

A number o f quite different aeasires have been used to estimate 
capital and capacity utilization  for a sector or econcmy. Soae are 
based on individual fira  data, soae rely on aggregates. Heaswes o f  
capital utilization  are, predictably in light o f the discussion above, 
less ambiguous than aeasures o f capacity u tilization . Hie latter drove 
the Chairman of President Johnson's Council o f 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 III  w ill be described and evaluated. There are three 
sections, The f ir s t  describes the survey technique used in the World 
Bank and ILO studies that generates data on both capital and capacity 
u tiliza tion  based on individual firms. The second section describes 
the common measures o f  capital utilization that do not rely on d irect 
survey enisneration — sh ift working and e lectric power consunptlon — 
and comments on their strengths and weaknesses. The third section 
deals with measures o f capacity u tiliza tion , most o f them inherited, 
understandably, from the advanced countries where concern with the 
business cycle has long been dominant.

A. Enterprise Survey; Capital and Capacity Utilization

It is ,  perhaps, to be expected that the empirical studies done 
since the theory o f capital and capacity utilization wms developed and 
the two integrated should be based on the most sophisticated 
measureacr.L concepts — especially since the f ir s t  o f them also 
marshalled the considerable resources o f the World Bank in service o f 
the research. There ex ists , then, an expensive but very e ffective  
measure o f  capital u tilization  that has also provided an integrated 
estimate o f  capacity u tilization . It is  based on the operations o f  the 
individual firm; with aggregation, it  describes the sector or the 
economy. The quality o f this survey measure is  due in part to i t s  
Independence from previously published data and in larger part to its 
reliance on a coherent conceptual base. That, o f course, also explains
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its  expense. Whit follows is  a description of the wetnod of capital 
and capacity utilization  measurement used in the World Bank (Bautista, 
et al) and ILO (Phan-Thuy, et a l) studies.

Actual capital service flows were measured d irectly , as hours per 
year, while retaining Information on the time-shape o f those flows 
within the year. The data described, for a plant, the typical number 
of hours o f operation per day, the nunber o f  days per week and the 
nixnber o f weeks per year, with a description o f any significant 
departure from regularity. In sumnary form, the data reported the 
total number o f hours o f operation out o f the 876C hours o f the year. 
Individual production managers were the usual source o f  information 
both on production schedules for the plants as a tdtole and, where 
appropriate, on sub-sections o f the plants. These were the basic raw 
data on actual capital u tiliza tion : hours o f utilization o f the plant 
and equlpment 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 
e ffic ien t" schedule o f operation for that plant and the number o f hours 
per year that that schedule would imply. The manager's estimate o f  his 
"capacity" output wbs then e licited  along with the production schedule 

in hours per year that would generate that capacity output. 
Finally, he was asked at what percent o f fu ll capacity operation the 
plant 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 o f capacity described below).

These questions, in light o f  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 e ffic ien t. That was, indeed, usually 
the case. When such consistency wbs not immediate, the surveyor was 
instructed to probe further to determine the source o f inconsistency.
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For each enumerated plant the survey yielded:
a. a measure o f  actual capital utilization  as hows per year 

o f capital services
b . a measure o f  desired (optimal or most e ffic ien t) capital 

utilization  as hours o f  capital services per year
c .  a measure o f  " fu ll  capacity" output and the corresponding 

capital utilization  i t  implied
d . a measure o f  capacity utilization  and excess capacity 

comparable to conventional McGraw-Hill survey results.

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

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 sta tistica l agencies, it  is  not surprising that data 
appropriate to their analysis should not yet exist widely. The 
expensive business o f  gathering those data through surveys, therefore, 
is  Inevitable i f  appropriate Information is  the objective. That was 
certainly the case with the World Bank and some o f the ILO surveys.
They did vi excellent job o f generating the right kind o f data — 
appropriate to understanding utilization and to formulating p olic ies — 
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 o f 
appropriate data, however. The World Bank project covered roughly 1200 
firms in four countries and oost roughly $500,000 1973 dollars, as I 
reca ll i t ,  but the ILO Nigeria study generated very useful information 
on 44 firms for not much more than $11,000 1976 dollars. I w ill return 
to this issue o f costs in Part IV below.

B. Measures o f Capital Utilization

Most studies have not had the luxury o f being able to generate 
well-defined survey data on capital utilization so they have had to 
infer the flow o f  capital services from information on the measurable 
flows o f  other Inputs, most notably those o f labor services or o f  
e le ctr ic  power. Ihese are the two main measures o f capital utilization  
that have employed existing data.

1. Shift Working — Capital Utilization Inferred from Labor 
Utilization

Shift-working data are often reported for an industry or a sector, 
describing the nunber o f sh ifts worked in the typical day or (less 
often) in the typical week. Sometimes, the distribution o f  the labor 
force over these sh ifts  is  also reported, the percent o f the labor 
force that is  found at work on each o f the three sh ifts .

From these dsta, i t  is  possible to estimate the utilization  o f the 
capital stock over the same period. If the typical plant in an 
industry works two sh ifts a day, i t  can be inferred that capital 
utilization  is ,  for that day, roughly 67$. If the data also report the 
distribution o f  workers among sh ifts , employment weights can be 
attached to the reported sh ift distribution for an alternative measure 
o f  hours o f capital services per day, though the fact that there is 
typically  substitution out o f  labor for evening and night sh ifts  — 
because o f the changing relative input prices discussed in Part I — 
means that these simple shift-based data will typically  understate the 
level o f capital u tiliza tion .
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ti aore serious overstatement o f capital u tiliza tion , hcwevc-r, is  
lik e ly  to came from the failure of shift-working data to provide 
information on the variations in utilization that take the fora of 
variations in days o f  operation per week and variations in weeks o f 
operation per year. So long as only "typical” daily sh ifts are 
reported, there is  no way to reconstruct these other, and quite 
sign ificant, sources o f variation in capital utilization  from sh ift
working data. That these are significant sources o f variation in 
actual capital utilization  is  evident from the World Bank data. If 
most variations in hours o f  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:

Capital utilization  estimates based an shift-working data are 
crude but useful, liable  to understatement due to capital-labor 
substitution but to a probably greater overstatement through neglect o f 
non-diurnal production rhythms. The ability  to employ available data 
on sh ift working clearly reduces the costs o f generating capital 
utilization  estimates and therefore makes more such estimates available 
to us. Ihe cost in data quality, however, can often be considerable. 
Some shift-working data report only "shifts worked per typical day,” 
and are therefore « a b le  to re flect variations in capital u tilization  
due to varlatioaa in days worked per week or in weeks worked per year.

2. E lectricity  — Capital Utilization Inferred from Electric 
Power Conniption Beta

The other input flow from which capital utilization  data have been 
Inferred is  electric power. This was the source o f data for Murray 
Foss' pioneering 1964 study of US capital utilization . Is alth 
estimates baaed on labor input, the assumption of this method is thet 
there is  e fined relationship between the utilization of the measured 
input and the utilisation of capital services. The maim difference
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between labor service- and electricity-based Measures is  that no 
information exists on the tilling o f e lectric power consiaption by 
sector while i t  is  just that tilling that is  registered in the ¿ l i f t -  
working data.

The procedure for estiaatlng capacity utilization  from eleectric 
power data uses two basic pieces o f  information: (1) the actual 
consumption o f  e le c tr ic ity  over the year by industrial sector n d  (2 ) 
the "nameplate rating” o f the e lectric  motors installed in the plants 
o f  that industrial sector. Capital u tilization , then, is  taken to be 
the ratio o f  actual consumption o f electric power to the consumption o f 
e le c tr ic  power that would have resulted from running all those motors 
a ll the time. Adjustments are made for non-motive use o f  e le ctr ic ity  
— for heating aid lights — and, in the other d irection, adjustments 
are made for self-generated e lectric ity  — since published data usualxy 
record a ily  purchases o f power.

EVALUATION:

The main strength o f the e lectric  power measure o f capital 
u tilization  is  it s  reliance on information that is  cheaply available in 
a number o f countries — total nameplate capacity and actual sales o f 
e le ctr ic  power, both by industrial sector. What Is more, i t  is  
information that is  routinely collected and therefore usually available 
over a nunber o f years. This is why it  was so clearly appropriate to 
the long tim e-series studies o f capital utilization  trends in the US 
(Foss) and Korea (Kim and Kwon).

The main weakness o f the e lectric  power measure is  the fairly  
heroic assumptions necessary to make cross-section or interindustry 
comparisons. See Horawetz’ s e ffectively  cr it ica l study for more 
d eta il. It is  simply not true that the nameplate rated capacity o f a 
motor can be extended over the year to give a reasonable measure o f the 
potential consumption o f e le ctr ic ity  by the machine to which the motor 
Is attached. A d r il l  press, for instance, might be powered by a five- 
horsepower Motor, capable o f a peak consumption o f A.A U . fe t
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in stalled in an ordinary production process, the press night u tilize  
that fu ll capacity power input for only a snail p v t  o f  its  e ffic ie n t  
work cycle — the rest o f  that » .»rk cycle involves the positioning o f 
the work piece and the renovsl o f  the finished work piece, not to 
mention routine and productive pauses to change b its  and naintain the 
press. The consumption of power over an hour o f sustained and highly 
e ffic ie n t  operation would fa ll  very far short o f that calculated by a 
sinple extension o f the naneplate rating for an hour.

Such distortions are bound to be quite serious idien the e lectric  
power consumption measure is used to make comparisons between 
industries with their markedly d ifferent technologies — the error 
introduced by the naswplate data in one production process will be 
significantly d ifferent from that introduced in another production 
process. But over time within a giver, industry — with its  
considerable sta b ility , in the short run at least, o f  production 
technology — that sort o f error would not be nearly as likely  to be 
serious.

So the e le ctr ic ity  measure o f 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 Cor aggregation o f sectors) 
over time. Kim and Kwon's use o f this technique appears to have 
produced very useful results for South Korea and its  promise for other 
developing countries appears to be considerable — an issue to which we 
return In Part IV below.

C. Measures o f Capacity Utilization

This section presents an expository challenge. The subject o f 
capacity utilization  — as has been made « p ly  clear in the discussion 
o f Part I — is  less relevant to issues o f  the e ffic ien t use o f capital 
in developing countries than is the subject o f capital u tilization .
Yet because capacity utilization  has so long been o f  importance to 
aggregate buslneas cycle behavior in the advanced countries that spawn 
world sta tistica l techniques and set standards, there are for more
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varieties o f  measures o f capacity utilization  and there ia far aore 
nuance in their design and analysis, The challenge, then, is  to 
present a sense o f  their measurement and its  variety without te lling  
far more than is  relevant to the subject o f this study. Fortunately, 
that task is  nade easier by an excellent recent sunaary o f capacity 
measures in the IMF Staff Papers by Lawrence Chrlstlano: the existence 
o f that survey le ts  ne be e ffic ien tly  brief while directing the 
interested reader to a far more thorough discussion o f capacity 
measures.

There are two broad sources o f data on capacity u tiliza tion : (1) 
capacity use surveys o f firms and (2) inference frcm other reported 
industrial data.

1. Survey Measures o f Capacity.

Broadly, two approaches are taken to capacity utilization  surveys. 
In one —  often called the "McGraw-Hill" method after the publisher o f 
Business Week, who started i t ,  though it  is  also used in US Department 
o f Commerce, BEA, the MITI index o f operating ratios in Japan, inter 
alia — firms are asked at what percent o f fu ll capacity they are 
currently operating. This survey generates a continuous variable with 
a log ica lly  possible range from zero to 100 percent (or more, depending 
on the defin ition  o f capacity). The alternative survey approach simply 
asks firms whether or not they are currently operating at fu ll  
capacity. Its data are the proportion o f firms surveyed that do report 
fu ll capacity operation. This alternative approach is used in the 
Swedish Business Tendency Survey, in the INSEE in Paris and in one 
variant o f the Bureau of Economic Analysis survey in the US, inter 
a l ia . None o f the studies reported in Part III below uses this 
alternative survey measure.

Capacity measures are highly sensitive to the definition o f  
"capacity" the respondent uses. This is  true of surveys. Ch the one 
hand, i t  can be assuned that complex and imprecise though it  i s ,  the 
idea o f  "capacity" dees have meaning and therefore useful responses
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w ill be got from Managers without instructing the* on how to interpret 
the word. Qi the other hand, i t  can be assused that on it s  
interpretation exp licit guidelines are necessary to help the Manager 
think o f  the aeanli* o f  "capacity" and to get Meaningful results. But 
appealing though it  is ,  th is latter approach is  often fe lt  to create a 
too-complex question for preoccupied plant Managers to answer 
accurately. Among the d if f ic u lt ie s  inherent in defining "capacity" — 
that either are or are not swept under the rug — are product mix, the 
relevant time period, and, o f  course, the "normal schedule o f 
operation" that is  at the core o f  capital utilization  decisions.

EVALUATION:

As measures o f  capital productivity, survey measures are 
inadequate because they cannot describe " fu ll capacity" in other than 
highly e lastic  and iximeasured terms. As measures o f business 
confidence and optimian or Keynes' "animal sp irits" — the use to which 
they are often put in advanced oountry studies o f investment behavior 
— they are far more useful, but then they are less relevant to the 
study o f  capital productivity. The ab ility  o f  surveys to include a 
richer set of questions than the data-based studies described below 
can, o f  course, be tsefu l.

2. Data-Based Measures o f 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 aggregate^ are compared to "capacity output" estimates and the 
ratio is  reported as capacity u tiliza tion . "Excess capacity" is then 
one minus the capacity utilization  ratio . The d iff icu lt ie s , o f  course, 
again come in estimating "capacity output." There are two methods for 
making capacity estimates — and a third that combines them.

a. Tr end-through-the-peaks. This is  the "Wharton method" based 
on a h istorical output series by industrial sector. It iden tifies
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output peaks (arb itrarily ) and assises that they represent fu l l -  
capacity operation. Then capacity output for intervening periods is  
estimated simply by a linear connection (or projection) o f  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 o f the long
term relationships (for a sector) between "capacity output" and meas
ured capital stock and labor inputs. For any period, then, estimates 
o f actual output are compared to the capacity output estimated at fu ll  
employment o f resources to determine capacity u tiliza tion .

c . Trend—thro u r h-the-peak, modified by other information on input 
flows merges these two methods, retaining information on capital or 
labor variations between peaks while s t i l l  depending on those histor
ica l peaks to define capacity output.

EVALUATION:

Much the same thing can be said about production function and 
Wharton trend estimates o f  capacity utilization as was said about the 
survey based estimates. In this method, it  is  clearer, perhaps, that 
the interest and purpose o f  these devices is to measure cy clica l 
variations in economic activity  and not to assess the e ffic ien cy  o f 
utilization  o f  capital resources. At the same time, by using 
aggregated data that cannot be expanded to Include the less formal 
information that often emerges in surveys, data-based capacity measures 
seem less lik ely  to lead to insights into issues o f optimal capital 
productivity.

3. Merged Survey and Date-Based Measures o f Capacity Utilization

Though nothing like i t  shows ig> in studies o f capacity utilization  
in a developing country, i t  is  worth noting in conclusion that the 
Federal Reserve Bank's capacity utilization measure tempers McGraw-Hill
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survey results with Information from its  Survey o f  Industrial 
Production — in order to generate an amalgated measure o f capacity 
u tilization  — one that decreases the v o la tility  o f  the McGraw-Hill 
survey resu lts .

D. Weighting in Aggregation

B rief note should be made o f the variations in weighting when 
utilization  data are aggregated to industry or sectoral estimates 
because the choice o f  weighting scheme has a significant influence on 
the resulting estimate and because the different weighting schemes 
serve d ifferent analytical purposes. These issues are discussed at 
same length in the World Bank study (Bautista, et a l ) .

The weights most frequently used are (a) value o f the capital 
stock, (b) nunber o f employees and (c) sales or value added. The 
alternative is  an unweighted average. Each o f these answers a 
different question for the sector or economy, (a) Weighted by value o f 
capital, an aggregate utilization  estimate describes the utilization 
rate o f the average piece o f capital in that sector. This is  the 
measure most relevant to analyses o f capital productivity, (b)
Weighted by nunber o f  employees, an estimate describes the utilization  
o f  the plant in which the 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  o f the plant in 
which the average unit o f product is  made. It is  not clear what 
purpose this measure might serve. Finally, an unweighted estimate 
describes the u tilization  o f the average plant where plant level data 
are used. The choice o f  weights, it  was shown in World Bank data, has 
a considerable e ffe c t  on the values o f the utilization  estimates 
produced — they are higher with capital weights than «weighted and 
higher unweighted than with labor weights, reflecting the higher 
u tilization  rates typ ica lly  found in capital-intensive operations.
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III. A Survey o f Empirical Estimates o f 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 when concepts were clarified  su fficiently  that 
meaningful data could emerge. The extensive discussion o f the 
preceding two sections o f the data on capital and capacity u tilization , 
its  measures and meaning, allows the use of an e ffic ien tly  b rie f format 
in this section without the need for extensive repetition. Except 
where translation was necessary, a ll data are presented as Xeroxed 
copies o f the original sources to avoid introduction o f  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 o f 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 u tilization  — at the World Bank, in Europe, the US, 
Australia and in a number o f 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 o f locating new studies: none o f  my correspondents 
identified new current studies being done, yet correspondence from 
those following up on my work in the literature 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 
countries. Fifteen o f those studies report information on capital
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u tilization  while the remaining six describe studies o f capacity 
u tiliza tion . Four o f the capital utilization  studies used 
shift-working data as the basis o f measurement; two used e lectric  
power; 8nd the remaining nine used survey data o f hours worked, 
including the World Bank (three developing countries) and ILO (three 
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 o f research 
since those data have not been used to estimate capital utilization  
leve ls . TWo other omissions are less fortunate: the working papers of 
the "UNIDO Expert Group on the Use o f 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 — follow s:

A. Capital Utilization

A1. The World Bank Project
A 1.1 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.M Brazil — de Almeida 
A3.5 Pakistan — Winston 
A3.6 Bangladesh — Islam 
A3.7 Philippines — Diokno 
A3.8 India — NPC 
A3.9 Colombia -  Census
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B. Capacity Utilization

B1.1 Bangladesh — Afroz and Roy
B1.2 India — Sastry
B1.3 Tanzania — Wangwe
B1.4 Brazil - - - Tyler
B1.5 India ~  NCAER
B1.6 Colombia — Currie

C. Other Studies

C1. Utilization Estimates Omitted 
C l .1 Kenya — Baily 
C l.2 India — Betancourt-Clague 

C2. Studies Unavailable or Inappropriate 
C2.1 India 
C2.2 Brazil 
C2.3 Peru 
C2.H Nigeria
C2.5 Capacity Studies — Various Countries 
C2.6 India

A. Capital Utilization Studies

Al. The World Bank Project

The f ir s t  three studies are part of the World Bank's Capital 
U tilization Project reported in Bautista, et a l . . . .  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 
stra tified  (by industrial sector) random samples o f establishments. 
Enumerations were done by survey teams. For each establishment, hours 
per year o f operation were reported without (U )̂ and with (U )̂ 
recognition o f variations in the Intensity of use o f capital equipment 
during periods o f operation. Then these data on hours of operation per 
year per establishment were aggregated into four- and three-digit 
sectors using a variety o f weighting schemes: unweighted averages 
(reporting utilization  in the average plant), capital weights 
(reporting u tilization  o f the average piece of equipment), employment 
weights (reporting utilization  In the plant in which the average worker 
works), and value added weights (reporting utilization  in the plant in
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which the average dollar o f value added Is produced). Clearly, in a 
study o f  capital u tilization , the capital weights were most 
appropriate. The desired level o f utilization (analogous to 
theoretically optinal u tilization ) was reported by each establishment 
(U_). Uk is  an indirect estimate o f desired capital u tiliza tion . In 
addition to capital u tiliza tion , a McGraw-Hill capacity u tilization  
estimate was got from each establishment (U )̂ and they, too, were 
aggregated. Furthermore, an independent estimate o f  capacity is  
reported as actual relative to desired utilization (U^).
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A l.l Colombia

Thoumi, Francisco E., Chapter 5, "Colombia," in Bautista, et a l. 
Capital U tilization in Manufacturing; Coloaibia, Israel, Malaysia, and 
the Philippines, A World Bank Research Publication (New Tork: Chtford 
University Press; 1981), pp. 9 9 -1 3 0 .

Data: Capital Utilization

Hethod/measure: Direct survey enumeration of establishaents as 
described above including both capital and capacity utilization 
estimates.

Date/sample: 1973. 337 establishments. Reported at the three-
and four-d ig it leve ls .

Table 5-7. Colombia— Capital Utilization in Manufacturing, ¡S IC  Three-digit Level, 1973 
(prtccnt)

U, U, U, U. U, U .

ISIC Brmik pltfUl u  w K u  w JC UW K I 'H ' JC UW JC UW K

)I1 Food nunuiKiunn| SI 492 TS4 42 S 73 1 M V m  3 *1 7 12 V *90 01 7 71 3 92 3
M2 Food manulanufut|, n f c 7 57 k 774 49» 71 3 7S 7 VI 7 65 S r  3 *23 01 1 925 95 4
MJ Brvrrafr* 10 49 1 «4 40 1 71 3 * 9 * 71 4 57 6 999 507 «34 94 9 94 4
314 Tobacco  produni 3 395 S3S 3*0 S3 5 7S7 «95 502 S3 V 30 1 533 103 7 100 4
321 Trial» 24 S22 *3 5 4* S •3 0 7 0 * 92 7 *1 7 •95 721 994 720 902
322 Wcmn( a p e * " 1 n « P <  foocwcir rt Ju3 27 3 25 1 23V 74 1 *5 V 33 9 3*2 44 V 9*3 *4 7 590
323 U u t o f  M l  product» n n p t

footwear s 41 1 MS 320 497 790 74 4 40$ •6V 49 S m i «30 092
324 LririwT footwear 6 24 S 23 ft I t * 230 * 5 0 433 219 3*3 34 9 29* X I 2 ( 6  5
331 Wood and product! cinpi

( u n u iw r 4 252 2 * 2 1 *2 14 0 43V 52* 254 a * * 774 937 95*
332 Funuture and fiitum IS 23 S 242 US t 3 * Ui s 44 1 273 302 *4* 411 527 57 9
341 Paper and product» 13 SV4 05 4 S»»4 • 5 * • 1 4 92 9 *1 9 92 1 7 7 5 n 7 4 * 900
M 2 Print inf and publnhing III 41 1 SS2 JS 3 4t.9 72 0 22 2 4V 11 •S 0 SO 9 420 M  • 090
3M InduMrial cKcmuak 16 72 9 91 2 Tuu VI U ■ 7 | VMS aut 924 174 940 »14 9T, 2
3S2 Ocher chemical produm 24 >» 1 42 2 24 2 41 2 M 2 71.0 ?U 4 05»
JSS Rubber produm V > 9 44 1 >14 3M 0 73 7 «7 5 41 2 5*3 54 1 420 M 2 71 1
336 Pliux products, n e c 6 44 i >• 3 37 i *S 0 *7 5 7V9 55 4 Ml 4 435 054 75 7 92 ft
3bl Pottery, eti 4 40 0 93 2 «I U v3 2 «SO luuo 47 | 93 2 S* 3 999 M  ft 93 1
362 Gbu and product» 6 47 4 9*9 44 S V* V *4 7 997 S25 9*2 754 **s *29 *d 4
36V Other nonmn jJJjc mineral

product* JO 43 2 •4 2 1* 7 ■ 1 s 74 S 91 * SI 9 •90 5*9 «49 759 VN 7
371 Iron and tteel 4 *47 VMS S7 1 VM II ft* U VH0 Mr. S lilu 0 BiU MV *. 9 9V 7
372 Nunlcrtnua metal Industrie* 2 42 S 4*7 « * 37 S 92 5 94 3 3*5 39 V 714 79 3 <•. v 59»
3MI Fabricated metal pruJum 31 39 9 •lit 32 1 S->M 7S 1 71 S 42 7 7*0 5)3 74 7 710 ■ 1 4
3M2 Nonelrcmcal machinery 1* 3v 3 S7 4 31 1 45 5 M  >1 MU 45 4 **9 *U 1 4*9 *5 4 vsv
3*3 Elertmal machinery IV » 1 32 1 M * 2S * SS 3 ssu IV | 4*5 4*0 4i> O at» 5 «11
364 Transport et|uipmenf 6 Jtft 4VU *1 t 41 2 *4 5 V. 2 4* 7 71 1 550 * 0 0 Xi 5 00 A
3V0 Ocher manufacturing 7 33 7 47 2 2». 3 IS 7 SS 7 M 3 47 2 SSS 4* V 09 1 So 4 510

All manufaetunrif. average 347 42* «1 4 3*3 7* V 71 7 № * V i* m  i 593 070 71 ( 927
Standard deviation 24 1 W 7 24 * 220 22 7 IS* IV* 25 1 «2 17 * 15 1 19 2

W# fcw'.r, 4mi
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Table 5-8. Colombia— Capital Utilization in Manujacturmg, ¡SIC Four-digit Level, 197)
(percent)

Number
o f

u , l U.i u 4 Vs 11»

IS IC Branch plants U W K L ’ H ' K UW K U W K U W K U W K

3111 M e lt processing 4 55 H 483 42 4 34.9 65.8 66 3 64 4 74 1 857 89 5 164 3 540
3112 D airy  p ro d u cts 4 02 9 72 4 48.6 59 5 638 61 8 762 96 3 56 I 58 0 1111 127 0
3113 Fruit and vegetable canning 3 4ft 3 66 5 44 0 65 7 750 ■68 58.7 75 7 69.1 89 1 67.0 74 6
3115 O J s  and fats 4 88 4 92 4 82 7 82 1 73(1 80 2 113 3 99 3 1(810 1(810 880 «2  4
3116 G rain  mill p ro d u cts V 35 3 29 3 33 8 275 596 468 56 7 58.8 74 9 70 5 47.1 41 8
3117 B akery p ro d u cts 15 43 9 6U7 34 8 589 64 7 61 8 538 95 3 63 9 71 0 68 7 85.5
3118 S ugar pro d u cts 4 75 6 82 1 69 3 81 2 875 98 0 792 82 9 84.5 85 2 89 5 964
3 )1 9 C ocoa and  co n fectio n ary 8 33 2 43 3 296 JV 0 78 0 74 7 379 52.2 467 505 71 7 85 7
3121 Food p ro d u cts, n .c .c . 5 53 5 79 7 4ft H 76 3 77 0 83 6 60.8 91 3 562 81 4 952 97 9
3122 A nim al feed p ro d u cts 2 67 9 65 8 56 5 55 8 725 72 1 779 77.4 77 7 795 874 828
3131 D istilled beverages T 43 H 76 11 36 1 1.2 8 48 5 86.2 744 72 9 64 4 63 9 94 4 118 9
313? W ine 2 25 0 25 5 21 3 22 4 625 67 9 34 1 32 8 30 7 31 6 81.4 71.2
3 .3 3 M alt liquors 2 75 9 91 2 59 3 72 9 750 70 3 79 1 103 7 76.2 98 5 W.6 92 6
3134 Soft drinks 4 47 9 56 3 41 9 54 9 81 0 76 8 51.7 71 5 50 2 43 4 954 129 9
3140 T obacco  p ro d u cts 1 39 5 53 5 38 II 53 5 75 7 *#4 5 50 2 53 8 38 I S3 J I0.V7 100 4
3211 S pinning, w eav in g , finishing 18 ftl 0 84 2 57 3 8.3 7 840 92 9 682 90 1 81 2 926 75.1 909
3212 M ade-up  textiles 3 27 0 24 0 23 2 24 0 683 78 3 34 0 30.7 57 1 94 1 47.1 25 5
3213 K n itting  mills 1 24 7 24 7 24 7 24 7 Mlti 8110 Mi V 30 9 286 286 86 4 864
3214 C arpets and rugs 2 24 f. 25 R 18 3 18 7 45 0 548 40 7 34 1 39 3 43 5 62 6 59 3
322(t W earing apparel except fo o tw ear 29 30 3 27.3 25 1 H  8 74 1 85 8 339 36 2 4ft H 46 3 64 7 59 0
3231 T anneries 2 50 8 68 8 39 1 4V 75 It 74 3 53 1 67 2 63.1 77 2 80.5 89 1
3233 Leather p roducts \ 26 5 2*, H 21 2 19 3 85 II 92 9 24 9 20 8 2**2 2*1 6 90 8 9n 5
3240 Leather fo o tw ear 6 24 5 256 16 8 23 0 65 0 63 3 289 363 34 9 296 70 2 865
3311 Sawm ills and w oodm iH s 2 25 2 25.9 11.2 8 3 45 0 324 24.9 25 6 27 7 26 9 91 0 96 3
3312 W ood and cane co n tain ers 2 25 2 27 li 21 2 265 825 97 9 25.7 27 1 26 2 28 3 96.2 95 4
3320 F urniture  and fixtures 15 23 5 24 2 H. 5 13 6 6H5 45 1 27.3 30 2 44 ft 41 8 52.7 57 9
3411 Pulp, paper, p ap erb o ard 1 5o 0 50 0 50.U Son 11410 m oil 500 50.0 85 7 85 7 58 7 58 3
3412 Paper containers and boxes 9 54 H Hit ft 45 8 8t.ll 81 4 V4V 56 3 UUft 69 | 85 2 79.3 101 6
3419 Pulp, paper, p ap erb o ard , n e .r . 3 7ft 4 77 7 64 3 67 4 75 0 794 85 7 84 9 U*Hl KtfiO 764 77 7
3420 P rin ting  and p u b lish ing 10 41 1 55 2 35 3 469 72 0 72 2 49 0 65 0 58 9 62 0 69 8 «4 0
3511 Basic industrial chem icals 7 82 6 882 82 6 88 2 943 932 87.6 94 6 95 9 993 N6 1 88 8
3512 Fertilizers and pesticides 3 2S 25 7 19.7 17 1 65.0 WI0 303 21 4 So 8 34 5 51 0 74 5
3513 S ynthetic fibers ft H5 1 92 1 No 6 92 II 89.7 99(1 899 92 9 95 8 95 2 N8 8 4ft ft

3521 Paints, varnishes, lacquers 3 V. 4 4.1 7 24 7 32 4 67 7 fiH M 36 5 47 1 4» 4 48 8 869 89 5

3522 D rugs and m edicines 11 31 3 2r. 5 I T  T 19 1 63 li ( I T  u 35 2 >  2 4ft 4 55 7 ft? 5 51 2

3523 Soap and cosm etics ft 34 n 36.3 29 1 .12 1 i *  s 628 43 8 51 1 54 4 S3 8 625 67 5
3529 C hem ical p ro d u cts, n c  c 4 32 7 .18 7 28 7 35 7 78 8 87 2 36 4 40 9 44 4 418 65 5 87 2

3551 Tires and tubes 1 33 n 13 0 33 n 33 li m m im  it 33 0 33 il ft4 3 64 3 51 3 SI \
3559 R ubber p ro d u cts, n .c .c . 8 y> 4 44 II In it 18 1 70 4 5 A2 ft 57 .1 52 - ftl ‘J 7n H 71 7

35<iO Plastic p ro d u cts, t i .e e ft 4H 1 79 3 37 4 ftS il 67 5 71/ 4 55 4 81 4 ft' 3 85 t. 75 7 92 6
3610 P ottery  and china 4 4<l II 9.1 2 40 li •M 2 HS il 11410 47 1 93 2 5« *N 4 68 6 91 1

3620 Glass and pro d u cts ft 47 4 44 5 98 9 847 99 7 525 9*1 2 75 4 995 62 9 V4 A
3691 S tructural clay p ro d u cts 13 V> ft 7ll 9 31 7 4'* ft Too 65 7 45 3 75 5 48 7 74 5 77 2 95 2

3692 C em en t, lim e, plaster 2 85 5 17 2 85 5 87 2 97 5 95 6 87 7 91 2 92 9 98 4 92 0 88 2
3699 N o nm etalhc m inerals, n .e  c. 5 40 8 45 5 38 2 42 7 770 83 7 496 570 63 6 74 8 64 2 Ml 8
3710 Iron and steel 4 64 7 98 5 57 1 98 0 66 1) 98 0 865 100 0 80 0 98 8 80 9 997
3720 N o n ferro u s m etals 2 42 5 46 7 3.18 37 5 92 5 94 3 365 398 71 4 78 3 595 59 6
3811 C u tlery  and hand tools 3 43 2 » | l 38 1 35 2 71 7 72 8 53 1 484 58 3 52 9 74 1 73 7
3812 M eta) fu rn itu re  and  fixtures I I 34 3 So 3 2ft 4 385 764 693 346 55 6 47 5 7ll 9 72 2 63 5
3813 Structural m etal p ro d u cts 4 57 2 74 4 53 5 73 7 683 71 2 78 3 967 71 4 85 4 801 87 1
3819 M etal p ro d u cts, n c c. 13 37 5 44 3 30 7 36 1 764 765 402 47 2 528 55 8 71 0 79 4
3821 L n g in ei and tu rb in es 1 49 4 49 4 49 4 49 4 80 0 80 0 61 8 61.1 85 7 85 7 57* 57 6
3822 A gricultural m ach in ery 5 382 68 9 12 4 64 5 720 627 450 102 9 65 4 93 2 5*4 73 9
3823 M etal and w o o d w o rk in g  

m achinery 2 254 254 15 2 15 2 40 0 400 380 380 286 286 88 8 8 8 8

(Tahir inammti m ihr frllnumg pogr )
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Table 5-8 (Continued)

Number v  y  U , (.1. U s U„
o f -------------------------------------------------------------------------------------------------------

ISIC Bnmk plena UH' K HW K UW K UIV K UW K UW К

O th e r industrial m achinery 2 52 6 556 23 5 225 5fi 0 40 5 51 8 556 78 6 57 9 669 960
O ffice m achines i 25 3 253 253 253 IU0 0 I t u ü 253 25 3 26 8 268 94 4 944
N onelectrical m ach in ery , n .e .c . s 38 b 74 2 322 629 69 0 78 4 4h 7 •02 55 2 8tl 0 69 9 92 8
Electrical industrial m achinery 2 43.4 51 9 39.7 49 H 75 0 81 7 529 61 U 59 5 M  * 729 8 » 1
R adio, T V , co m m u n icatio n s 4 23Й 23 6 2Г.7 22 0 525 68 0 39.4 324 31 7 3 . 75 1 764
Electrical appliances 7 27 7 32 1 21 3 252 53 8 49 5 396 5 0 9 41 8 35 i> 66 3 91 7

Electrical apparatus, n .e .c . 6 26 8 392 It. 6 29 2 52 5 74 1 31 6 394 59 1 7li 8 45 3 55 4
M o to r vehicles 6 38 H 49 U 30.1 41 2 64.5 562 467 73 3 55 о Ml H 7n 5 Hit ft

M anufacturing  industries, n  e.c. 7 33 7 47 2 26 3 35 7 55 7 64 3 47 2 55 5 66H 8 4  1 50 4 S3 II

All m anufacturing , average 347 42 6 Hi 4 36 3 7H 9 71 7 НЯ (, 506 88 6 59 3 ( Г  и 71 8 42 7

Standard deviation 24 1 19 7 24 l> 22 il 22 7 15 2 19 6 25 1 28 7 Г  n 15 1 192

5мг«г Survry «Lu

NOTES: hours per year o f operation, expressed as a percent of
total time

II  • Я Я Я Я Я n  Я Я Я
2 »adjusted for intensity o f capital utilization during

operation
U_: McGraw-Hill capacity utilization  response 
Ujj: Estimated desired utilization , U /U 
U :̂ Desired (optimal) hours of operation response, as a 

percent o f tota l time
U,: Actual hours o f operation as percent o f desired hours
1Ш: Unweighted average
KW: Capital weighted average
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A 1.2 Malaysia

Lin, David, Chapter 7, "Malaysia," in Bautista, et a l. Capital 
Utilisation in Mmnufscturing: Colombia, Israël, Malaysia, and the 
Philippines. A Vorld Bank Research Publication. (New York: Okford 
Uhiversity Press; 1981), pp. 18A-213-

Data: Capital and Capacity Utilization

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

Date/sample: 1972 
and fou r-d ig it lev e ls .

350 establishments. Reported at the thrse-

Tablc 7-3. Malaysia— Capital Utilization in Manufacturing, m i c /i s i c  Three-digit Level, 1972
(peremt)

V, L'a Us
i s te Branch of pian» K u w K UW K UW K UW K

311 Food manufacturing 42 *25 SOS ssn 464 74 4 76.6 7110 606 70.2
312 Food manufacturing, n.e.c. 9 52 1 4g 7 463 41 1 •07 •1 1 57 4 534 599
313 Beverages 10 64 5 46 i «09 -1 •21 •10 74 2 552 73 0
314 Tobacco products 13 504 397 495 35 7 919 ■30 541.1 43 0 4B5
321 Texnles IS •4 9 794 •03 73 7 •62 •6.0 93 2 •57 794
322 Wearing apparel except footwear 4 44.1 467 44 S 467 101.0 100.0 44.0 467 449
323 Leather and products except footwear 3 264 265 1*7 304 7*1 1 ) 23* 26 1 39.3
324 Leather footwear 3 296 45 3 24.3 345 647 666 J7.6 S I I 212
331 Wood and product» except furniture 31 53.1 446 459 401 •4 6 ■47 54.2 «7.3 571
332 Furniture and fixtures 3 462 363 444 321 99.6 «33 446 3S2 37.6
341 Paper and product» 4 55 3 §9.0 47.3 51* ■2.7 (2 5 57.2 62* 60S
342 Printing and pubinhir . 20 535 447 52.6 422 9*7 ■03 H 6 526 45.6
351 Industrial chemicals 7 •64 64 • 6*2 61 • ■0.6 745 10*5 ■29 *3»
352 Other chemical products IS 42 5 351 316 336 73* 777 522 432 «27
353 Petroleum refineries s •7.2 ■22 139 71 1 961 930 «73 •40 799
355 Rubber products 4fl 79 2 706 725 64 1 •4 9 ■57 •54 74» •1 0
356 Plastic products, n e.c. 10 73 3 71 3 67 0 66.1 ■22 •10 ■25 401 74 0
361 Pottery, etc 3 359 307 33 4 2* • 1000 100 0 334 291 269
362 Glass and products 3 93 9 724 92* 71 4 n 916 952 77.9 100 0
369 Other non metallic mineral products 23 «D7 654 *77 61 4 *56 •3 7 *17 733 92 7
371 Iron and sted 11 1*3 576 •0 4 51 4 91.0 76 1 « 4 675 *05
372 Nonfrrrocs metals 3 •7 6 6*0 •6 1 67 6 ■07 •36 1067 •09 ■27
3111 Fabricated metal products 1* 57 5 46* 43* 3*3 73.7 739 5*4 532 M 2
392 Nonelectrical machinery 12 32 1 359 251 J03 719 ■12 311 373 214
393 Eirctncal machinery 13 709 627 TOO 61 4 714 752 ••0 ■1 6 540
394 Transport equipment 12 347 340 13 4 31 1 ■OJ 762 41 3 401 256
395 Scientific equipment 3 757 46 • 650 504 ■62 •66 754 67 4 206
390 Other manufacturing 3 •49 •2 1 70 1 71 3 1000 N00 70 1 71 3 74*

All manufacturing, average 350 74 • 546 70» 50 1 ■  7 •19 7*6 61 2 727
Standard deviation » i 242 272 252 12 3 13 4 215 17 7 275

U W

W w  Survey data

X X
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Tiblf 7-4. MaUysLi—CtptUl Vtilizzhon fit Mtmtjtrtunmf, m c/aic  Ftmr-digit Levfl, J972

MIC/ Ntmkt, U *___________ ^ ___________^ ___________ ^ ___________&
ISIC Bvacb •/plaan JC u w K UW K u w K UW #c UW

M i l Meat procruing 2 0 7 378 437 370 993 500 73 7 740 *70 5*0
3112 D airy p ro d u m 6 455 41 1 43* 3*7 77* 787 5*0 51 8 S3* 464
3113 Fruit and vegetable canning * 4*2 52.8 to o 4*6 *27 750 «5 * *2 1 303 31 7
3114 Full processing 2 a* 5 824 8*5 ■24 *32 «2 5 «2 8 8*1 43 1 482
31 IS O ils  and fata 5 754 488 73* *5 4 ■10 840 *12 77* 7*8 54*
3116 Cram  mill products 12 *1.5 4*8 57 1 408 *83 743 S3* 54* 81* 58.3
3117 Bakery products 5 488 42* 38* 3*0 ■29 770 46* 469 *48 571
31 IS Sugar products 2 » S * 1 70S 738 8*1 100 SI 9 820 100 0 toco
3119 Cocoa and confectiooary 2 310 278 2*8 24 7 *1 4 730 43 6 338 440 390
3121 Food products, n e e 4 51* 473 427 408 73* 758 58.0 528 742 521
3122 Animal feed products ) 52* 517 51 * 50.2 91 4 *17 5*4 547 383 337
3133 M ah liquors 2 77 _3 *** 724 72* 80* 75.0 •9 5 *68 95.5 ■81
3134 Soli d m k s • 485 3*4 4* * 37.7 ■3* 825 557 457 449 323
3140 Tobacco products 11 504 3*8 4*5 357 «8 * ■31 soo 438 48.5 450
3211 Spmnmg. weaving. R n iA m g IS ■4 1 784 7*5 722 85 8 ■45 930 854 752 478
3213 Knitting mills 1 *8 1 «81 «81 «8 1 90.0 900 1090 10*0 100 0 1000
3214 Carpets and rugs 1 5*2 5*2 5*2 5*2 100 0 tooo 592 5*2 *43 •43
321S Cordage and rope 1 «*-2 «62 ■65 ■ *« «0 0 900 *6 1 *62 ■81 ■8 1
3220 Wearing apparel except footwear 4 448 4*8 44.8 4*1 100 0 1000 44 8 468 449 298
3231 Tanneries 2 2*7 2*7 19 I 21 4 7*4 775 250 776 490 28*
3233 Leather products 1 2* 1 2*1 18 3 183 ■00 800 229 229 28 6 28*
3240 Leather footwear 3 28* 453 244 V 4 *17 *67 37 7 51 * 282 460
3311 Sawmills and w oodnulb 31 531 44* 459 401 ■46 84 7 542 473 578 442
3320 Furniture and fixtures 3 462 3*4 44.4 J78 99 6 *3 3 446 405 37* 47*
3410 Paper and products 1 55.7 557 446 446 *50 «5 0 469 469 667 «6 7
3412 Paper containers and boxes 3 550 90-2 48* 544 78* 713 *33 695 580 65 I
3420 Printing and publishing 2D 535 447 527 42 2 897 804 581 525 45 6 41 C
3S11 Basic industrial chemicals 4 883 ■12 8*4 789 ■01 690 106 9 1160 954 530
3512 Fertilisers and pesticides 3 *08 43 1 553 39 1 774 ?3 3 71 4 469 73 4 274
3521 Paints, varnishes, lacquers 5 33 1 276 32* >  8 85 7 «26 380 324 2J. 3 2b 1
3522 l)n igs and medicines 3 242 23* 208 20 8 96 1 987 24 1 234 2nS 266
3523 Soap and cosmetics 7 *27 49 9 562 45 7 6M6 757 81 9 604 632 52 2
3529 Chemical products, n e e 3 3U0 31 0 262 292 656 633 399 «6 1 35 4 389
3530 Petroleum refining S r  1 822 83 9 78 1 9b 1 930 87.3 840 79 9 62 7
3551 Tires and cubes 4 700 61 0 6*3 53 9 *12 900 760 599 ■03 772
3559 Rubber products, n e.c. 44 N 4 71 5 72* 65 1 94 1 ■54 867 762 91 1 65 3
3560 Plastic products, n c.c. 10 73 3 71 4 67 8 *62 822 81 8 82 5 91/ 9 74 0 52 0
36IU PtKterv and china 3 360 30 7 334 29» IUU 0 100 0 334 298 269 280
3620 Glass and products 3 940 724 92 8 71 5 87 1 91 7 106 5 790 1000 10O0
3691 Structural clay products B *50 55* 534 483 81 7 844 65.4 57 2 67 0 2*8
3692 Cement, lime, plaster 5 948 *53 «2 * *3 3 *8 1 *8 2 944 950 luoo 100 0
3699 Nanmetallic minerals, n.e.c. 10 ■30 583 127 560 «01 87.5 920 640 *30 45 4
3710 Iron and steel II ■92 57* ■14 51 5 *10 762 ■83 *7* *05 579
3720 Nonferrous metals 3 87 * H O 8*1 677 807 ■1 7 106 6 82 9 827 *82
3811 Cutlery and hand took 1 822 ■22 773 773 1000 100 0 77 3 773 83 9 13 9
3812 Metal furniture and fixtures 3 2*3 2*7 252 2 t t 82 0 850 307 31 3 52* 51 2
3813 Structural metal products 4 *15 51 2 41 3 3*2 70S 700 58* 560 «85 47 9
3819 Metal products, n r  c • 5*9 47 0 42 7 3*4 69.7 «85 61 3 57 5 «83 53 6
3821 Engines and turbines 6 30 8 320 238 268 787 833 30 2 322 2*3 269
3822 Agricultural machinery 1 322 322 29 0 290 Util) Ml) 0 290 29» 2*6 296
3823 Metal and w oodw orking machinery 1 303 an a 30 3 30 3 50 0 son 606 606 33 3 33 3
3829 Nonelectrical machinery, n e t 4 51 5 44 0 402 3* 1 81 1 81 3 496 44 4 567 482
3832 Radio. T V ,  communications 5 499 499 47 9 46 I 57 8 «0 2 829 76 a 262 26 3
3839 Electrical apparatus, n e e 1 81 7 71 4 ■1 5 71 1 784 946 104 0 840 65 3 487
3841 Shipbuilding and repair 1 324 32 4 324 324 MJO M tuno 32 4 324 238 238
3843 Motor vehicles 7 38 1 385 37 0 36 2 *5 3 657 567 55 1 265 27 2
3844 Motorcycles and bicycles 4 3t>9 > 8 21 2 221 87 * 88* 24 2 249 27 0 269
3851 Professional and scientific equipment 3 75 7 Mb 9 *50 5*4 863 86 7 75 3 67 3 2*6 29 6
39U9 Manufacturing industries. n e t 3 949 82 1 7u 1 71 3 Iflu 0 100 0 Til 1 71 3 74 9 285

AIJ manufacturing, average 344 74 9 54* 7wB 50 1 88 7 82 0 79 » 50 1 72 7 47 0
Standard deviation IH 4 1*7 1*8 16 3 96 N 4 235 17 7 27 5 235

i Silrve> dHi
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MOTES:

V

U s hours per year o f operation, expressed as a percent o f 
1 tota l tine

■ « « ■ a  » " " " »
adjusted for intensity o f capital u tilization  during 
operation

U,: McGraw-Hill capacity utilization  response 
U :̂ Estimated desired utilization , U./U,
U?: Desired (optinal) hours o f operation response, as a 

5 percent o f total tine 
UW: Upweighted average 
K: Capital weighted average
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A 1.3 Philippines

Bautista, Roaeo M.t Chapter 8, •Philippines," in Bautista, et a l. 
Capital U tilization in Manufacturing: Colombia, Israel, Hilaysia, and 
the Philippines. A World Bank Research Publication. (Ren Tork: Ckford 
ttiiversity Press; 1981), pp. 181-213.

Data: Capital and Capacity Utilization

HethodAeasure: Direct survey enumeration o f establishments as 
described above including both capital and capacity utilization 
estimates.

Date/sample: 1972. 400 establishments. Reported at the three-
and fou r-d ig it lev e ls .

Table 8-7. Philippines— Capital Utilization in Manufacturing, iste Three-digit Level, 1>72
(percenti

¡SIC Brotuh
\ытЬег of 

pUntt

i i r V, и 1

1/И к 1И A LH' X UH■ A

311 Food manufacturing 76 463 32** 43 0 51 2 726 7*7 5*2 64 2
312 Food manufacturing, n e < 20 5U$ 66 9 4' 3 65 6 6*0 71 6 *•6 *1 6
313 Bcvrrages 21 4 4  В 54.3 4M 0 4 *  5 «Ю *2 0 5м о 5 3  в
314 Tobacco products 2» 32 2 51 3 >. 4 41 7 N'B 76 t 43 4 au a
32! Tntiln 33 63 « 71 2 57 9 7; i 9 п  в Ю  4 74 4 • 5 4
322 Wearing apparel except footwear H i 46 7 Ml 1 )>5 610 f c ’ i *6 5 4 6  t 72$
323 Lrubn and producía except footwear 3 21* 2*6 24 4 > 0 7П0 57 B За 7 4 a  4

324 Leather footwear 5 2* 7 24 2 is u П5 61 0 74 7 245 234
331 Mood and products except furniture 26 m2 б* 7 35) 625 71 1 7*2 4*6 7*9
332 Furniture and fixtures 7 361 37 0 33 7 336 « 1 9 7*4 44 1 446
341 Paper and products 11 366 72 0 S I  ( 67 « 72 J 74 6 716 Ml*
342 Prtnong and publishing 11 4* 1 631 4 1 1 * 33 4 764 72 • S3 5 73 3
351 Industrial chemicals 13 57 7 73 3 53 k 6' 3 70 5 61 2 760 IUk 5
352 Ocher chemical products 30 J72 55 4 32 3 4 ' S 36 4 6 0 4 55 3 6 9  4

353 Petroleum refineries 3 Ml 3 66 3 67 5 65 2 71 И 7u Ü *5 1 *3 1
355 Rubber products 11 433 63 7 37 7 59 В 73 2 • 4  7 51 5 70 6
356 Plastic products, n e c 4 5t»$ 6* * 37 9 З И 4 73 В 36 0 51 4 M 6

361 Pottery, eli 3 364 so 5 3*o 4 9  7 •67 *1 7 45* 542
362 Glass and products 6 52 4 «1 9 46 1 M J 70 0 76 4 66* «20
ЗбЧ Odm norunctailic mineral products 21 A t) 3 76 4 57 7 774 6*6 77 7 «2* * 9  9

371 Iron and sied 7 4*3 4 1  4 5» 2 33 3 737 734 663 73 3
372 Nonferrous metal industries 4 41 3 41 3 34* V* k7 5 35 7 « 7 *7B

Ml Fabricated metal products IB 431 Я» 5 3k 2 364 67 7 622 535 505
ЭК2 Noncirctncal nuefcmery • 34 4 62 I 31 4 56 'J 65 0 « 4  3 m i 6 6  4

М3 Electrical madunery 11 42* 461 ЗЯ0 42 2 67 0 a «  2 567 61 *

3M Transport equipment * 24 4 27 2 23* 265 744 « t o 321 j o  i

MS Scientific equipment 3 642 7ll* 636 TU 1 II 7 «24 77» К  1
y*J Other manufacturing 6 322 41 0 2* 1 394 47 0 364 » i  * 102 6

АИ manufacturing, avrragr mjb 463 6)5 41 6 Mi 6 7D1 T O  1 » t 776
Standard dmation M l 20 5 24 k a > i «  7 15 • 21 4 27 •

j.
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Tabic B-9. Philippines— Capital l  l i ie a tw n  in Manujaduring, i s i c  Four-digit Level, 1972
(prrcem)

IS IC plants u w K u w K v w K L'W K

3111 M eat processing 6 27.5 4 0 3 23.9 3 9 8 66.3 93 1 36.0 42 7

3112 D airy p roducts R 48.0 53 3 4 2 0 47.6 61 4 64 7 68 4 7 3 6

3113 Fruit and vegetable canning 6 31 2 55.4 31.5 5 2 7 5 9 2 74.3 5 3 2 7 0 9

3114 Fish processing 4 21 5 15.8 13.9 11.4 71 3 7 6 9 19.4 14.8

3115 O ils and fats 8 76 2 8 3 2 7 2 0 77.8 74.0 6 0 9 97.3 127 8

3116 G rain m ill p ro d u cts in 46.6 47.7 39.2 47.6 7 2 2 6 0 3 54 3 7 8 9

3117 B akery pro d u cts 3 42 5 47 7 24.0 31.1 56.0 71 5 42 9 43.5

3118 Sugar p roducts 25 5 0 3 52 4 48.6 51.1 8 2 0 82.9 59.3 61 6

3119 C ocoa and confectionary 6 48.7 57.7 48.1 56 2 75.8 70.2 63.5 80.1

3121 Food pro d u cts, n .e .c . 17 53 9 68 4 50.9 67.2 68.8 71 8 74 0 9 3 6

3122 A nim al feed  produ cts 3 32 8 36.5 26.5 32.5 7 0 0 68.2 3 7 9 47 7

3131 Distilled beverages 4 53.5 51.3 33.4 51.2 90.0 9 8 2 37.1 521

3132 W ine 5 20.7 20.5 19.6 19.4 78.0 78.5 25 1 24.7

3134 Soft drinks 12 58.7 77.0 50.8 5 9 4 76.8 89.7 66 1 66.2

3140 T obacco p ro d u cts 20 32 2 51.3 26.4 4 6 7 6 0 8 76 8 43 4 60 8

3211 Spinning, w eav in g , finishing 24 71.7 81.0 62.0 71.9 78.3 8 2 2 79 2 87.5

3212 M ade-up textiles 2 57 0 48 8 57.0 48.8 75.0 53.8 76.0 9 0 0

3213 K nitting m ilk 4 44 6 6 5 7 40.1 65.7 7 5 0 9 0 4 53 5 72.7

3214 C arpets and rugs i 27.7 2 7 7 2 7 7 27.7 8 0 0 8 0 0 34 6 34 6

3215 C ordage and  rope 2 73.0 76 8 60.4 70.5 8 0 0 9 0 5 75.5 7 8 2
3220 W earing apparel except lo o tw ear in 46.7 6 8 0 3 8 5 6 3 0 80 1 86 5 48 1 72 8

3231 Tanneries 3 2H 9 2 9 6 24 3 28.0 7 0 0 57 K 34 7 4b 4

3240 Leather fo o tw ear 5 26 7 24 2 1 5 0 17.5 61 0 74 7 24 6 23 4
3311 Saw m ills and  w oodm ills 17 47 8 69 1 4 2 6 63.0 75 0 78 3 56 8 6o 5

3312 W ood and canr containers ■> 1H 7 21 0 18 7 2! 0 6*1 n 57.6 31 2 36 5

3319 W ood and cork p roducts, n .e .c . 1 27.8 27.3 2 2 3 22.3 65 0 66 8 34 3 33 4

3320 Furniture an d  fix tures 7 36 8 37 0 35.7 3 5 6 80 9 7V 9 44 1 4 4 6

3411 Pulp. papcT. p aperboard 6 57.1 72 5 53 1 70.9 71! 0 76 3 75 9 H2 9
3412 Paper containers and  boxes 7 56 3 71 3 51.1 6 3 9 73 6 72 .1 69 4 8H.4
3420 P rinting and  publishing 1! 49 1 65 8 4 0 9 53.4 76 4 72 9 53 5 73 1

3511 Basic industrial chem icals 5 6*> ft 75 5 5 5 0 74.2 74.4 5 2 9 73.9 140 3

3512 Fertilizers and pesticides 1 83 b 83 6 8 3 6 83 6 7 0 0 7 0 0 119 4 1194

3513 Synthetic fibers 7 52 8 66 3 48.4 57.8 76.3 69  0 63 3 83 8

3521 Paints, varnishes, lacquers 5 31 9 3 5 0 25.5 2 7 7 5 6 8 65 5 44 9 42 4

3522 D rugs and m edicines 14 32 3 42.5 2b 0 36.8 5 3 3 5 8 6 48.8 62 8

3523 Soap and cosm etics 7 42 3 7 8 9 4 2 3 78 8 6 3 0 79 4 67 1 99 2

3529 C hem ical p ro d u cts, n.e.c. 4 51 9 52 6 45.5 40.2 70.3 75 6 64 7 53 2

3530 P etroleum  refining 3 6 8 5 66 3 67.5 65.2 71.0 7tl 0 95 1 93 1

3551 T ires and tubes 5 59 6 80 6 5 7 6 80.2 6 9 0 88 3 83 5 90 8

3559 i libber p ro d u cts, n .e .c . ft 33 4 26 6 21 1 14.9 7 6 7 76 6 27 5 19 5

3560 Plastic p ro d u cts, n .e .c . 4 5<. 8 69 9 3 7 9 3 8 4 7.38 56 o 51 4 6b 6
3610 P ottery  and china 3 5 6 4 6o 5 3 9 0 49.6 8t> 7 91 7 45.0 54 1

3620 Glass and p ro d u cts f. 52 4 81 9 46 1 64 3 70 0 78 4 59 4 82 0

3691 Structural clay p roducts 5 3.1 9 31 0 3 9 4 7H.5 5 2 0 93 0 75 8 8 6 9

3692 C em ent, bm e, plaster 11 82 3 81 3 77 1 77 5 75 6 76 1 102 0 ini 7

3 6 ' * N onm etallic m inerals, n.e.c. S 38 5 82 4 33 4 74.9 74 ft <#4 * JC 1 T# 11
3710 Iron and steel 7 49 5 43 4 5 0 2 5 5 3 7 5 7 75 4 66 3 73 3

3720 N o n  ferrous m etals 7 41 3 43 3 34 9 34 9 67 5 35 7 51 7 97 8

3811 C utlery  and  h and  to o k 1 27 2 27 2 27.2 2 7 2 8 0 0 80 0 34 0 3 4 0

3812 M etal furn iture  and  fixtures 2 27 9 28 1) 2 7 9 2 8 0 7 0 0 7o 0 39 9 +»3

3813 Structural m etal products 8 44 9 49 6 4 0 0 38.4 69.9 67 2 57 2 57 1

3819 M etal p roducts, n .e .c . 7 49 5 52 8 3 5 5 3 4 2 6 2 7 55 5 56 6 61 6

(TM e  ( M M  m  tbrjMowmt pur )

J
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Tabic 8-V (continued)

ISIC Branch
Sum brr o f  

plants

IA L;j IA v 4

U W K L'K JC U1V K U W K

3822 A gricultural m achinery i 277 27.7 27.7 27.7 75.0 75.0 369 369

3829 N onelectrical m ach in ery , n .e .c . 7 35 3 67 3 31.9 603 63.6 857 50.2 70 4

3831 E lectrical in d u strial m achinery 1 27.5 27 5 196 19.6 •5.0 85.0 231 23 1
3832 R adio, T V . co m m u n icatio n s 1 25 8 2S.8 7 7 7 7 300 3 0 0 257 257

3833 Electrical appliances 3 29.2 33.8 232 28.5 53 3 55.2 43.5 51.3
3839 ElectncaJ ap p aratu s, n .e .c . 6 55 1 71.0 535 700 770 77 2 69 5 90 7

3843 M o to r vehicles 8 24 7 272 24 1 265 77 S 88 3 31 1 300

3844 M otorcycles and  bicycles 1 22 4 22.4 22.4 22 4 500 50 0 44 8 44 8

3831 Professional and scientific e q u ip m en t 1 87.7 877 859 85.9 850 85.U 101 0 101.1

3852 P h o to  and optical g o o d s 2 52 5 55 9 52.5 559 800 80.0 656 69 9

3902 M usical in stru m en ts 1 27 5 27 5 16 5 16 5 600 60 0 27.5 27 5

3909 M anufacturing  industries, n  e.c. S 332 «1.1 31.7 39.7 44.4 38 2 71 4 103 9

All m anufacturing , average 4(0 46 7 638 41 6 60.6 706 78 1 589 77.6

S tandard d ev iatio n 24 8 205 24 6 20 1 2 2 0 15 8 21 4 ¿7  o

Sonríe Survey dau

NOTES: U.: hours per year of operation, expressed as a percent of
1 tota l time

U • n n n n it ii "  »  »  ,

 ̂ adjusted for intensity of capital utilization during 
operation

U,: PicGraw-Hill capacity utilization response 
Ujj: Estimated desired utilization , Û /Û
UW: Unweighted average 

K: Capital weighted average

A.2. The ILO Studies

The following three studies were included In the International 
Labour Office World Employment Programme Study and reported in 
Phan-Thuy, et a l. 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 rather different 
data with rather d ifferent 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 o f Capacity in Nigeria," Chapter Three in Phan-Thuy, 
N., Roger R. Betancourt, Gordon C. Winston and Mieczyslaw KabaJ, 
Industrial Capacity and Employent Proaotlon: Case studies o f Sri 
Lanka. Nigeria. Morocco and over-all survey o f other developing 
countries. Published on behalf o f the International Labour Office 
(Farnborough, Hants: Gower Publishing Coapany, Limited; 1981), pp. 
92-170.

Data: Capital and Capacity Utilization

Method/measure: Used survey directly to measure capital u t i l i 
zation and firm 's capacity estimates. Method sinilar to World Bank 
Study A1 above.

Date/sample: 1976. 44 manufacturing firms in Nigeria,
semi-randotnly selected (biased toward large firms but geographically 
and industrially dispersed). Shall sample prevented individual 
industrial sector estimates. Data reported as representative o f 
manufacturing sector as a whole.

Table 11.1 -  U t il iz a t io n  rates

U t il iz a t io n  time 
ut

U t iliz a t io n  tim e, 
S ection  adjusted

uts

U t iliz a t io n  time 
se c t io n  and 
In ten sity  adjusted 

u
hours/year Z o f time hours/year Z o f  time hours/year Z o f  time

Average firm 3 810 43.5 3 364 38.4 3 187 36,4

T ypical plant ami 
equipm ent(capital 
w eights)

7 323 83.6 6 377 72.8 6.185 70.6

Plant employing 
ty p ica l worker 
(employment 
w eights)

5 825 66.5 5 098 58.2 4 897 55.9

J
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NOTES: Ufc: hours of operation per year — saae as Bank's
U: hours o f operation per year adjusted for partial plant 

operation and intensity of capital use during operation 
— sane as Bank's

U : an intermediate step with adjustsient for sectional 
ts

operation but not intensity

Table IV. 1

Firm' Full Copotity Torgcti 
pria

frivolo Eic t o  Copoo¡>y

Firmt'
Full Copaclty Torgati

(uM

Capacity
Utilization

Firm»'
Exeats Copacify Tima &

Output

N 1
(8)

Tima
(u/u*)

%
(3)

Output
(Me-Crow-Hill)

%
(4)

(u*-u)

hour»
(5)

P S 9
%
(4)

(1-McG)
%
<7)

hour»
(1)

%
of timo

C )

hvoroga Firm 4152 47.4 76.B 68.S 965 23.2 31.2 89.6

T/picoi Plont ond 
iqvipmtnf 
(Capitol Weight») 6719 76.7 92.0 83.0 534 7.9 17.0 90.2

Flonl Employing 
Typical Wortar 
(Employment 

Waighti)
5186 59.2 94.4 83.1 289 5.6 16.9 88.0

NOTES: This table relates capital and capacity utilization
estimates.

A
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I A « U  V  • X

Capo city Utlllzotlon and Eocow Capacity

Flnte* Average 
Utilizotion Tlaio

Flrw*
Crpoclty Utilization

F W
Exeats Capacity

Total Social 
Exeat* Capacity

Houri 
Actual (% ) Tofpat M cG-H

{©«•put)
it/tf

(Tfew} (Output) (H o-) putput) (Tima)

Cunonl Lavali 4897
(56%)

5186
(59%) 83% 94% 8% 1% 16-21% 7-12%

At Firm ' Aggregate 
Full Copocity 
Targott

4946
(56%)

5186
(59%) 90% 95% 0 0 7-12% 7-12%

At Social 
Full Capacity

5289 -  5583 
(60-64%)

5549-5860
(63-67%) 90% 95% 0 0 0 0

NOTES: This table relates privately optimal utilization targets to
socia lly  optimal rates.
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A 2.2 Sri Lanka

Betancourt, Roger R.t "The Utilisation of Industrial Capital «id 
Employment Promotion in Developing Countries: Multiple Shifting as an 
Emergency Employment Scheme in Sri Lanka," Chapter Two in Phan-Thuy,
N.. Roger R. Betancourt, Gordon C. Winston and Mieczyslaw Kabaj, 
Industrial Capacity and Employment Promotion; Case studies o f 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. 
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 o f f ic ia l  Sri Lanka sta tistics ; capital utilization  data from 
survey (mail and interview) o f 10 plants, fu lly  enumerated in Table 3. 
Eight sectors reported in capacity survey. Snail size o f capital 
utilization  survey prevented Individual sector estimates: data reported 
as representative o f manufacturing sector as a whole.

A . J. A
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I h P lt . l

lu d ir t e * *e»su : *s  c f  c a p it a l  u t i l is a t io n  
i r  Srl Laahn»

In d u s tr ia l  group 1968*70* 197*
P r ie s t*  P o t i le  Po b ile *  P rivata

«od
p u b lic

(1) (2) O ) (•) CS)

Food And b£V«rA5CS Aid
tOOACCO 69 (15) 28 67 (*> 69 l*) 65 (91)

: i . T e x t i le s , veavlrg  apparel 
ted  le a th e r  in d u s tr ie s 55 (95) 22 50 (2) 50 (2) «6 (UlC)

2 = 1 . 3ood and wood products (" ) 62 (1) 75 (1) 32 (10)

If- Paper ar.d paper products 63 (5) 25 72 (1) 77 (1) *6 (39)

T. C h e e lca ls , p e tro le u s , c o a l ,  
rubber and p la s t ic s 63 (55) 33 36 (2) 76 »2) 9 (136)

» I . 9 e t .-n e ta li ic  s ir .era l 
p rodu cts (except p e t it*  
le u s  and co a l) 63 (12) 25 85 (•) 80 (3) 78 l“ 2)

921. B asic s e t a l  products (0) 33 CD • 4 (1) as (1)

9222. fa b r ic a te d  se ta l products 
s e t a l  products ar.d 
sa e b ire ry uf (100) 18 32 (1) 19 (D 33 (21C)

21. B acufactured products 
not e ls e v h c te  s p e c i f ie d iO) (0) CO) 7 (1«)

> The nsaber in  parar theses ir. the body o f the ta b le  i s e ith e r
th e  cu so e r  o f  f l r a *  or the to s ta r  o f  p u b lic  s e c to r  corp ora tion s  
l a c l o dad in  tha c a lc u la t io n s .

* These f lg c r a s  a rc  ca lcu la ta d  ir o n  itn asas  2 sed I I  o f  ISCIP
S r i ___ U i U l ____ U l l l J U l l l ------- 2 ic * t s C s rs c lt? .  Razeb 1975.
IB T /C oss .S rF /O E C l/l. The " c a p a c ity "  fíg a r o *  fo r  p u b lic  oat or  p r is e  
«ara  rep orta d  or a t b r - e s h i f t  b a s is ; th ose  fo r  p r iv a te  e n te rp r ise s  
on a s in g le  s h i f t  b a s is ;  co iu sn  (2) a tte sp ts  to  put both s e t s  o f  
f l g c r e s  on a cosp a ra b le  b a s is  by d iv id in g  co lon s (1) by 2 .5 .

* These f ig u r e s  are  ca lcu la te d  froa  ta b le  22(C )* o f  th e  hnnual 
ie p o r t  (1 9 7 * ), Cer.tral ban* c f  C eylon . The fig a re s  fo r  th ose  u n its  
a ls o  in clu d ed  l r  co lu ss  (3) vere the only ones s s e l  here.

* This c o l  ass i s  reproduced f r o s  ta b le  22(C) 2 (3) o f  th e  
ia e s a l  Ie p o r t  (197S ), C entra l lank o f  Ceyloa. Tbia co la o s  i s  so t 
s t r i c t l y  coaperab le  t o  tbe  o th ers  because the Central Bank saeas to  
add tb e  u n ite  o f  ca p a c ity  output and actu a l o s tp e t  f i r s t  sad then 
d iv id e  one by tbe o th e r  ra tte r  tbas ca lcu la t in g  ca p a c ity  fo r  each 
•nit f i r s t  and then an average f o r  a l l  tb e  f l r s e .  i s  eves b e tte r  
susnary saasnra voald  be a weighted average w ith , fo r  e ta a p le , 
r e la t iv e  value added as the w eighting fa c t o r .  S oreover, the 
coverage o f  both p u b lic  and p r ív e te  s e c to r  flra n  i s  d if fe r e n t  f r o s  
that la  tha o th er o o lo a s s .
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г
llUttHUn *Bfl » i  i i u u l m t i i i  tit tm t ttti 5ti.Atfciie.lBlmUil-£sii8iiil£M_iBii6ll£i*-132fc2i

I a d a s t r ia l '
groap

I . Food and beverage*»
Z I. T e x t ile s

I I I . *cod produ cts
IV. Papsr produ cts

V. C h ea lca lse
VI. B o n -a e ta ll ic

a in e ra la »
V II. B asic a a ta ls

f i l l . F abrica ted  a e ta ls

U t i l is a t io n l iv e r s *  o f ■age Skare o f p a b llc
index* valoe added aan-day* c o r p o r a t lo a s  ia

p r ic e  index* s e c to r s  o a tp o t*

1972 197* 1972 197* 1972 197* 1972 197*
(1) (2) (3) («1

79 62 55 71 1C.5 IB .7 29 36
65 50 *5 52 8 .5 la .* 25 28
73 75 90 3* 12.1 1». 5 58 93
75 77 60 *9 11.5 21.2 •3 63
93 SB 68 79 18. * 17.6 55 80

79 86 36 23 16.0 25.0 58 78
ae I I 73 •• 12.7 3».7 100 10C
10 19 61 10 .9 16 .5 a 6

> Thas* groups a rc  th e  saaa as la  ta b le  1.

i c i i i  g ro u p  __
ia d a s t r ia l  o a t -
pat*
1912
(5|

197»

32.7 30.5
16 .1 13 .9

1 .3 1 .3
3 .2 3 .3

23 .1 33.1

7 .1 5 .8
2 .8 3 .2

1 2 .5 8 .5

> Tka index eaa co n stru cte d  using tha ca p a city  a t i l ia a t io n  fig u re s  o f  tka s ta t e  I a d a s t r ia l  c o r -  
p e ra tlo a s  fo r  sack  year. *haa rep orted  ca p a c ity  changed bat aeon tka tv o  yea rs , tka ca p a c ity  f lg a r a  fo r  
l47a aas asad as tka  base la  both ya a rs . In a d d it io n , ahan no ca p a c ity  f lg a r a  eaa a e a lla b la  f o r  e ith e r  
year, as la  the ca se  o f  th e  p e tro le u a  c o r p o r a t io n , tka output la  197* eaa aaad as the base on e t lc h  to  
c o n s tru ct  the In dex . T h e re fo re , the le v e l s  o f  u t i l i s a t i o n  are not coaparab le  t o  th ose  in  ta b le  1 , and 
the a s te r isk  in d ic a t e s  th e  aain  s e c t o r s  a f fe c t e d  by thece d i f fe r e n c e s . The changes betasen  y ea rs , 
b o a ste r , r e f l e c t  tb e  fo cu s  o f  our I n te r e s t  abet her output in creased  or  d ecreased .

* This i s  the r a t io  o f  the va lu e  o f  rau a a te r ia l*  t o  the value o f  p rodu ction  fo r  each s e c to r  
ca lcu la te d  fr e e  the data prov ided  by the Annual B eports o f  the C entral Bank fo r  1972 and 197*.

* Froa ta b le  1 1 (C )1 , Innual B eport, 197*.

• C a lcu lated  fr o e  ta b le  1 1 (C )2 and 11 (D ), Annual F eport, 197a. on ly  the sa se  a s lt e  as in  coluan  
(1) acre need.

• Froa ta b le  11(C) 2 , knaual B eport, 197»
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auft-i

I c t u s 1/p lann ed  Planned/ l e t a l i /  Percentage o f  hoars
cap acity  ca p a c ity  aqaipaoat la  l i  o p e ra tio n *

Ü )
oa tp ot
<2j

output
(3)

1
<*> (5)

1 . .9a .83 .78 .26 (.3 9 )

2 . .  59 .81 .* 7 .23 (.3 5 )

3 . .5 8 . 8C .86 .20 (.3 0 )

t. 1 .1 « .70 .80 .21 (.3 2 )

5 . 1 .07 .58 .62 .20 (.3 0 )

i. .9 2 .35 .32 .26 ( . 39)

.82 .82 .6 7 .27 ( . s i )

». .7 5 .60 .« 5 .22 (• 3«)

9 . .7 0 .e c .62 .21 (.32 )

10. .99 .83 .82 .27 (.• U

1 ver age .86 .71 OSO• .2 3 (.3 5 )
t This coluan i s  the product o f  co :Loans (1) and (2) .

* Col nan {« )  g iv e s  tha nunbar o f  hours tha e q u ip se n t i s  in  
op era tion  r e la t iv e  to  tha t o t a l  naaber o f  hours a v a i la b le  i t  tha 
year. Colusa (5) g iv e s  tha nuabar o f  hours tha equ ip aen t i s  in  
op era tion  r e la t iv e  to  the t o t a l  nusber o f  hours a v a i la b le  in  tha 
year a ft e r  c o r r e c t in g  fo r  tae rusher o f  hours i t  o f f i c i a l  h o lid a y s , 
Saturdays ar.d Sundays.

NOTES Col. 1 Identification number o f individual firm
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A 2.3 Horgeco

Phan-Thuy, N.. "Employment Promotion in Morocco through F iller 
Utilisation o f Installed Industrial Capital," Chapter Four In 
Phan-Thuy, N.. Roger R. Betancourt, Gordon C. Winston and Mleczyslaw 
Kabaj, Industrial Capacity and Employment Promotion; Case studies o f 
Sri Lanka, Nigeria, Morocco and over-all survey o f other developing 
countries. Published on behalf of the International Labour O ffice 
(Farnborough, Hants: Gower Publishing Company, Limited; 1 9 8 1 ) ,  p p .  

171-217.

Data: Capital and Capacity Utilization

Method/measure: Survey established capital utilization as hours o f 
operation per year with sectional and intensity sdjustients; capacity 
u tilization  based on reported "normal" hours of operation per year. 
Hours o f 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. 7̂ enterprises representing 51» establishments
distributed by s ize .

Itilt-UUl
illH l.sU SU U l.SIfU U lL U L U il

o f  p t l l l a a t la c  o f  ca p ita l la to a to d

Hi tbout 
a d ju sta a st 
(»)

Kith a octloa  
td )uat«d  
(* »

t l tk  a o c tlo a  oad 
la to a a lty  ad joatod
U ... )

Hrs
par
yoar

t  o f
8 ,7 6 0
fcooia

Hra 
par 
< oar

1 o f
8 ,7 6 0
koara

Bra
P»c
yoar

f  o f  
S ,7*0  
ko oca

i c l t k o o t l c a l
2 745 3 1 .6• «• rig * 3 4 1 5 3 8 .0 3 23a 3 6 .8

lo o ra g o  o o ig k to d
a 296 a 086by a a o o ta 1 k 5 8 6 5 2 .3 1 8 .0 U a  1

Ivora g o  oo ig k to d
2 M 5 33.6 2 572 28. «by oap loyaant* 3 283 3 7 .5

< Tko o o ig k to d aoaraga la  daflaod aa M i ( i  ■. ' «
■haro « , la  tb o  naabar o f  koara o f  opota tloa  la  p laat 1 
aad f ,  l a  l t a  o o lg k t la g  a o o f f i c l o a t .

■fcoro tko  aooraga is  oalgktod ky aaoota, l i  U  tko proportloo  
of tko aooota of p la it  i  ik  tfco to ta l aaoota of t U  pi oat a oooacod 
b j tb* aorvoy. «boro tko a t oca go la  oolfbtod by oaployboot, t,  la  
tko p ropoctlot of tko aaabot of oorkora of plamt 1 Ik  tko to ta l  
aoabor of oortoro of tko oaaplo eaoaroé by tko aotoey.
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NOTES: These data are comparable to those in Winston, Table II . 1
above

i i u u x a
6W lKli.S«i£ÍU -U 4.«í«í-8Í-fcllim i-íl£líU l

B usloees c a p a c ity  
CC|

Bate o f  u t i l i s a t i o n  
o f  business 
ca p a city

E scees o f  b a s in esc  
ca p a c ity

P atio  between 
t la e  and pro
duction

Hoars «  o f  
8 ,7 6 0  b

71 ae 
U s ./C )

HcGraw-Rill
prodactioB
r a t*
(86)

Tlae

C*‘ .|

P roduction  
1 -  HC

1*1
13)

ID (2)
«
C3)

11
(*)

Boar*
(5)

«
(8)

(
CM (B)

a r ith a f» t ic « l
3 709 *2.3 7 » . 5 60 .8 9M 2 5 .5 39 .* 81.3

le e ra g e  w eighted 
by a sse ta • 786 5 9 .6 85.6 58 .2 690 1 * .* * 1 .8 68.0

Average weighted 
by ea p loyaen t 3 569 * 0 .7 72 .1 6 6 .7 997 27.9 33 .3 92.5

NOTES These data are comparable to those in Winston, Table IV. 1 
above
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A. 3. Other Country Studies 

A3» 1 Malays!»

Lin, David, "Effects o f Separating Management from Ownership on 
Capital U tilization: A Study o f Malaysian Manufacturing," 
Weltwirtshaftliches Archly., vol 116, no. 2, 1980, pp. 330-90.

Data: Capital aid Capacity Utilization (Vorld Bank data expanded)

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

Date/source: See World Bank study above.

Table i  —  Capital Utilization of Incorporated (J) and Unincorporated 
Qfl) Establishments in West Malaysian Manufacturing. 1972 (per cent)

NOTES: lh?se classifications follow those reported dbove for the Bank
study with U. r V  ut i*  V  u„  * v V  ° f .  ■ v
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A3.2 Korea

Kim, Young Chin and Jene K. Kwon, "The Utilization o f Capital 
Equipment in a Developing Economy: Case of S. Korean Manufacturing, 
1962-1971," Working Papers in Economics, Northern I llin o is  Ihiversity, 
DeKalb, I l l in o is , 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 e lectr ic  motor capacity were used: 
government figures (U^) and authors' mail survey o f 191* firms (U^).



Table 3

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

Industries Classification
Codes

Korea (1971) U.S. (1962)

Korea1 u .s .b °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 
15, 16

28 54.5 46.9 44.6

Taper 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 e le ctr ica l 24 35 17.1 7.7 11.2

E lectrical 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.

aKECO's classifica tion  numbers, 
b

U.S. Slu code numbers

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

NOTES: Installed electric motor capacity based on govcrraent data
Û : Installed electric motor capacity based on nail survey
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TABU 4
Average Annual Crovth Bates of

IJH H I j f  *• K« Sector
1962 -  1971 *

Z Z
Sector Growth Kate Growth Kate

(D,) (0, )

1 5.40Z 5.38Z
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)
i : 5.78 5.75
u 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 18.38 17.91
28 12.32 12.28
29 19.58 19.63
30 6.50 7.55

(A) 7.171 (A) 8.502
Total (B) 7.71 (B) 8.34

manufacturing (C) 8.78 (C) 9.29
(D) 9.94 (0)10.71

*The growth rates In parentheses refer to a subperiod o f 1967-1971. (See 
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 noa. 10 and 19. (C)—totals lass nos. 10, 19,
and 14. (D)—to "'ala less nos. 10, 19, 14, and 22.

NOTES: Û : Installed electric notor capacity based on govemsient data
U :̂ Installed electric s»tor capacity based on nail survey
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n  J Mi * »r1 A

Osoba, Mrs. A. M., An Economic Study of Shiftwork and Capacity 
Utilization In Some Selected Nigerian Manufacturing Industries, 
typescript, N .I.S.E.R., University o f Ibadan, undated (1973?)

Data: Capital U tilization (interpreted as capacity utilization)

Method/measure: hours per year o f operation with "fu ll capacity"
defined as operating 100% of the time ( ! ) .

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 o f a ll 83 
firms o f f ic ia l ly  listed  as manufacturing in those sectors — interviews 
o f  both firm o f f ic ia ls  and workers (1300 of them).

"Capacity u tilization  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 a ll the remaining sixty-four establishments, the 
rate o f u tilization  ranged between 3.81 and 83.86 percent. The average 
annual percentage rates o f capacity utilization for the industries were 
tobacco (36.79), cement (79.36), beer and stout (72.52), soft drinks 
(33.27) and tex tile s  (39.23). The overall annual rate o f capacity 
utilization  in the manufacturing establishments covered was 52.22 
percent." (p. 125)

NOTES: these figures are actually capital utilization figures, not
capacity u tiliza tion , but they are expressed as percentages 
o f  8300 hours per year to allow for ■> arbitrary fifteen  
days' maintenance time. No other data were reported.
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*3.< Brazil

de Almeida, Menoel Bosco, "Estimativas da Utillzacao de Capital 
Brazil — 1970," Revista Economica foreste, 11(1), 1980, pp. 35-55

Data: Capital utilization

Method/measure: Electric power measure.

Date/sample: 1970. Industrial Census o f Brazil.
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Table IV

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

Hours Level o f Capital Utilization
Worked Hypothesis

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

E lectrical Machinery 724 0.08 0.34 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

Rubber 1,829 0.21 0.88 0.44

Leather and Pelts 799 0.09 0.38 0.19

Chemicals 3.609 0.41 1.72 0.85

Pharmaceuticals 2,710 0.31 1.30 0.65

Perfunes, Soaps 1,546 0.18 0.76 0.38

Plastics 1,755 0.20 0.84 0.42

Textiles 1,846 0.21 0.88 0.44

Clothes, Shoes 762 0.09 0.38 0.19

Food 1,741 0.20 0.84 0.42

Beverages 1,691 0.19 0.80 0.40

Tobacco Product" 2,463 0.28 1.18 0.59

Publishing and Graphics 633 0.07 0.29 0.15

Mlscellaneous 1,299 0.15 0.63 0.32

TOTAL 1,993 0.23 0.97 0.48

NOTES: IVanslatlon o f Table by Hira Bun
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A3.5 Pakistan

Winston, Gordon C., "Capital Utilisation in Economic Development," 
The Economic Journal, v o l. 81 (March, 1971)» pp. 36-60*

Data: Capital 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 as actual output 
relative to reported capacity output.

Date/source: 1965-66. Ihpublished Census o f Manufacturing
Industries, Provincial Ministry of Industries of West Pakistan. 2^7 
observations analysed as 26 industrial sectors (organized on Pakistan 
Standard Industrial C lassification ).

A
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T able !  I ! 
Utilisation Data

P .S .I.C . Industry.

Utilisation rates. Repost-

units.

Average
nxe.

Imported

material.

Labour
produc
tivity.

Cotnpet-

■m arts
1959/60.

Exports
1959/60.

Rate of 
growth.

C apital-
income
ratio.

U n a d 
justed. Adjusted.

(1) (2) (3 ) (♦) (5) (6) (7) m (9) (10) d ) (12)

2070 Sugar 50-28 5028 11 299-90 871 8-30 0-10 236 293 37 1-19
2001 Edible oils 66-73 38 11 131 2855 0 1-49 3-40 0 5234)5 1-72
2092 Tea 91-09 36-44 5 308-57 l-IS ___ 0 6 0 2399 38-47
2099 Miscellaneous food 4943 22-32 57 16-43 25-46 1-09 26-20 18-14 230-44 1-34
2100 Beverages 44 40 17 76 24 10-47 23-96 3-25 37-80 0-01 45-25 134
2200 Tobacco 49-66 19 86 45 77-55 9-77 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 70 21-73 21823 487
2314 Silk and art silk 72 00 28-93 201 7-62 78-88 180 49-00 04)1 199-27 2-34
2420 Footwear 44 36 17-75 57 6-46 55-56 ___ 0-20 _ ¡09-50
2500 W ood, cork and furniture 60-19 24-07 46 4-36 19-32 1-32 17-30 24)7 5084)2 -0 9 3
2700 Paper 44-48 20-87 II 2-90 63-46 3-16 33-40 1-16 420-38 2 6 8
2800 Printing/publishing 52-00 2080 149 4-97 41-10 1-74 11-10 1-70 22063 167
2900 Leather 65-48 62 75 55 6-26 22-06 137 1-10 96 34 4134)3 0-52
3000 Rubber 47-41 18 97 42 8-60 63-41 — 66-10 1-44 218 43 2-12
3114 Fertilisers 79 77 7977 3 296-72 7-SB 1-35 58-10 54 66 2728 97 1356
3150 Soaps,‘perfumes 43-57 22 85 86 18-37 5110 — 5-80 0-95 365-96
3191 Matches 142-44 56 97 1 105-81 25-77 ___ 0 0 71-55 ___

3199 Miscellaneous chemicals 45-26 18-68 124 26-92 29-09 4-80 60-70 10-28 621-25 1-45
3200 Petroleum 45-41 45 41 5 973-06 49-12 ___ 67-20 14-96 20995 1-97
3300 Non-m rtallic minerals 67-16 42-52 80 16-21 25-79 2-67 22-00 0-59 291 28 3 6 0
3400 Basic metals 40-40 16-16 97 19-15 85-74 1-90 56-00 1-22 705-87 3 4 »
3500 Metal products 48-71 19-48 295 3-72 71-34 1-46 5 6 4 » 4 66 437-64 1-17
3600 Non>clectrical machinery 3582 14-33 252 3-32 30-53 1-48 87-30 1-57 876-83 1-97
3700 Electrical machinery 40-33 16 13 173 12 35 74-46 2-13 69-70 0 4 » 1325 77 1-91
3800 Transport 53-37 21-35 183 8-49 78-19 1-67 65 50 10 04 101369 5 82
3900 Miscellaneous manufacturing 49-82 20-81 197 3 60 4207 1-83 67-60 68 54 627-41 2 4 »

Cehann Notts for T tilt HI
(3) Utilisation rotes, unadjusted. These sggrcgated rates are a weighted (by capacity) average of industry utilimtion ra ta  computed from annual production

(value) and annual production capacity reported in 1965-66 C  M .I .  [5].
(4) Utilisation rotes, adjusted. Computed as in Colum n 3, except that annual production capacity for each industry has adjusted to a 2 } shift level if the

industry worked less than that as reportrd by C .M -1 . (5 ].
( *>) Number o f reporting units. Summed for each sector from reported C .M .I .  enumeration [5].
(6) Average site unit. Annual production per reporting unit computed from C .M .I. [5].
(7) Imported ran matrrial. The  proportion of the value of total raw-material inputs purchased from abroad. Both figures from C .M .I .  [5].
(A) Labour productivity. Computed as gram value added per man-hour from C .M .1 , 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.o.b., as a proportion o f gross output at factor cost [13, Table A -3 ].
(11) Rate o f growth of output at factor cost computed from [13. Table  A - ! ] .
(12) Capital-Income ratios as ratios of real value of assets to value added for West Pakistan, tmrdjtBted for capacity use reported in K h an -M acEw an [11,

Table  1-B] and correspondence with M ac Ewan to correct the paper sector entry.

NOTES: "Unadjusted utilization  rates" correspond to capacity
utilization  estimates
"Adjusted u tilization  rates" correspond (roughly) to capital 
utilization  estimates
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A3.6 Bangladesh

Islw i, Rizwanul, "Reasons for Idle Capital: The Case of Bangladesh 
Manufacturing," Bangladesh Development Studies. 6 (1 ), Winter 1978, pp
27-5H.

Data: Capital and Capacity Utilization

Method/measure: Capital utilization measured as actual output 
relative to output that would be produced on 2.5 sh ift operation 
(expressed as 900 sh ifts  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 o f  high value added (hence accounting for 90S o f  
value added in manufacturing.)

T A B L E  A - I  

U T I L I Z A T I O N  D A T A

Sector* U S C / v L E M N

Sugar 31.33 100.09 7.07 6.74 0.01 14.30 12

Edible  O il* 45.55 19.07 L S I 0.72 0 30.49 53

Te a 34.44 32.32 1.04 26.10 76.00 1.00 97

Cigarette* 6 0 0 0 276.60 0.39 59.56 0.10 20.17 15

C o t to o  Textile* 90.44 105.14 ' 2.14 7.25 0.04 60.29 42

Jute Textile* 71 . U 219.19 3.41 4.45 93.21 0 50

R ayon 100.00 610.96 5.53 10.22 0 0 1

Paper 74.44 100.32 22.59 59.51 70.06 15.55 5

Printing A  Publishing 34 66 3.51 1.07 7.63 0.43 1136 107

Leather 31 55 15.01 1.34 0.13 91.92 4.99 04

Fertilizer* 47.55 103.44 0.05 22.57 0.03 4.09 5

Matches 39.00 45.97 0.92 5.19 51.32 0.02 17

Cement 100.00 60.92 4.96 6.07 0 75.03 1

Iro n  A  Steel 20.33 47.32 1 7 J 15.53 0 64.17 27

Shipbuilding 3 7 J 9 21.92 3.43 5.76 0 31.33 17

NOTES: U: same as "adjusted utilization" rate above — equivalent to
capital utilization  

S: Firm size
C/V: Capital/Value Added ratio 

L: Labor productivity
E: Exports as a percent o f domestic production 
M: Imports as a percent o f domestic production 
N: Number o f firms in sector
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Diokno, Benjamin, "Capital Utilization in Government 'Favored' 
Export-Oriented Firms," The Philippine Economic Journal, vol x i i i  (2 ) , 
Second Thimester, 1974. pp. 146-66.

Data: Capital and Capacity Utilization

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

Date/source: 1972. Survey (mail and interview) o f 91 firms iYom
the government's l i s t  o f favored export-oriented firms. The purpose o f  
the study was to compare the utilization performance o f these export 
firms with that of other firms, based on the World Bank data so I have 
included that comparative table.

A3.7 Philippines

T A B L E  3

C A P I T A L  U T I L I Z A T I O N  IN  G F E O  F IR M S  

(S u m m a ry  o f  Data b y  4 -D ig il  IS IC  Ind u stry  C o d e )

ISIC No. o f
Code Pianti

Weigh ted Mean Weigh ted Mean
Mean Standard Deviation Coefficient o f  of CUR* o f CUR*
CUR* o f CUR* Variation By Aueit By Assets

3113 1 4 3 .5 5 0 .0

3114 2 21.55 0.7 8

3115 1 6 8 .5 0 0 0

311 6 1 4 5 .6 2 0 .0

3119 4 4 3 .3 7 21 49

3121 3 6 3 .0 6 4.8 2

3131 1 5 6 .3 7 0 .0

3211 8 71 93 15.53

3312 1 4 7 .2 8 0.0

3214 1 2 7 .6 7 0 0

3215 2 5 8 .1 0 31.35

3 2 2 0 8 5 1 .5 8 21.72

3311 6 6 2 .8 5 19.54

3312 1 2 8 .2 2 0 .0

3 3 1 9 1 9 .2 2 0 .0

3 3 2 0 3 4 3 .5 2 1 .0 3

3 S I3 S 5 4 .9 6 24 7 0

0 0 4 3 .5 5 4 3 .5 5

3.61 2 1 .6 3 21 81

0 .0 6 8 .5 0 6 8 .5 0

0 0 4 5 .6 2 4 5 .6 2

4 8.87 3 9 .7 4 4 0.21

7.64 6 4  4 5 6 6 .1 2

0 0 5 6.37 5 6 .3 7

21.59 73 39 7 6 .3 7

0 .0 4 7 .2 8 4 7 .2 8

0 .0 2 7 .6 7 2 7 .6 7

53 96 6 0 .1 2 5 7 .8 0

42.11 6 0 .4 4 58 94

31 09 7 1 .6 8 71 4 0

0 0 2 8 .2 2 2 8 .2 2

0 .0 9 .2 2 9 .2 2

18.44 4 0 .1 7 4 3 .4 5

4 4.94 5 8 .2 5 5 3 .3 0

(table continues on next page)
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T i b i e  3 (C ontin ued )

ISIC
C ode

N o. o f  
Ptanli

Mean
C U R *

Standard D eviation  
o f  C U R *

C oefficien t o f  
Variation

W eighted M ean 
o f  C U R *  

B y A n e tt

W eighted M ean
o f  C U R * 
B y A lie n

3521 4 29.41 24.51 83.33 40.33 29.76
3522 2 34.00 11.65 24.27 40.93 42 02
3529 2 63.41 23.62 37.25 73.59 62.36
3551 2 71.07 20.89 29.40 84.19 84.28
3560 1 35.72 0.0 0.0 35.72 35.72
3620 3 59.64 36.08 60.49 80.25 80.82
3691 1 88.13 0.0 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 42.57 42.57
3720 I 34.97 0.0 0.0 34.97 34.97

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 7.72 0.0 0.0 7.73 7.73
3833 2 25.76 17.56 68.19 21.55 21.66
3839 3 60.16 12.31 20.46 61.72 57.36
3852 1 76.96 0.0 0.0 76.96 76.96
3902 1 16.49 0.0 0.0 16.49 16.49
3909 2 46.50 27.01 58.09 64.96 65.24

91 52.67 23.98 45.53 69.20 62.49

NOTES: CUR*: hours o f operation per year, adjusted for variations
in plant sections and intensity — comparable to 
World Bank's
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T a b L E  ¡5

C O M P A R A T I V E  C U R f  O F  B O I A N D  N O N -B O !  F IR M S  

(Per C e n t)

ISIC In d u itry

Capital U tilization Rate* 

BOl-EPP Firm* N on-B O I Finn*
C om puted

t-aelae d f .

3 11 9 C o c o a , c h o co la te  and sugar c o n fe c tio n e ry 4 3 .9 7 5 3.74 -0 .4 9 5 9 4

3121 F o o d  p ro d u c ts , no t elsew here classified 6 3.06 5 2 .7 3 0 .5 6 3 7 13

3211 S p in n in g , w e a vin g  a n d fin ish in g  te xtiles 71.93 4 5 .9 9 2.5138* 18

3 2 2 0 W earing a p p a re l, exce p t fo o tw e a r 51.56 2 3 .2 6 2.5590* 10

3311 S a w m ills , p la n in g  a n d o th e r w o o d  m ills 62.85 3 1 .5 6 2.987 1* 15

3 3 2 0 F u rn itu re s  and f ix tu re s , excep t p r im a rily  

o f  m etal 4 3.52 2 9.74 1.4 2 1 9 k 10

351 3 S y n th e tic  resins, plastic m aterials 54.96 3 6.54 1.1474* 6

3521 P aints, varnishes and lacquers 29.41 17.24 0 .6 3 9 4 4

352 2 D rugs and m ed icine s 3 4.00 31.71 0.212 1 12

3551 T y r e  and tub e  ind u strie s 71.07 5 1.94 1.0794* 3

3 6 2 0 C l a s  and glass p ro d u cts 59.64 3 2 .5 3 1.0412* 9

3 6 9 2 C e m e n t, lim e  and plaster 76.68 7 6 .4 3 0 .0 2 5 6 9

3 6 9 9 N o n -m rta llic  m in e ra l p ro d u c ts , n .e .c . 6 5 .6 6 2 6.12 2 J 1 9 9 * 6

3 83 9 Electrica l apparatus and su p p lie s, n .e .c. 6 0 .1 6 3 6 .9 6 1.6 2 4 9 k 4

•S^nific»»>l » l  5 per cen! level or belter. 
^Significant » l  10 per ee.il level. 
'S e n if k in t  i t  20 per cent level.
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T A B L E !

A L T E R N A T I V E  E S T I M A T E S  O F  U T I L I Z A T I O N  I N  

G O V E R N M E N T  F A V O R E D  E X P O R T -O R I E N T E D  F IR M S

U rination  R ates (% )

CUR CUR• CUR”

3 1 1 3 5 3 .6 0 4 3 5 5 100 .0 0

3 1 1 4 2 1 .5 5 21.55 fi.C.
3 1 1 5 6 8 .5 0 6 8 .5 0 n.e.
3 1 1 6 4 5 .6 2 4 5 .6 2 5 7 .0 0

3 1 1 9 4 3 .9 7 4 3.97 7 7 .3 6

3121 6 6 .4 8 6 3.06 fi.C.
3131 7 2 .1 0 5 6 J 7 100 .0 0

3211 82 79 71.93 9 3 .3 9

3 2 1 2 4 7 .4 8 4 7 .2 8 6 6 .6 7

3 2 1 4 2 7 .6 7 27.67 100 .0 0

3 2 1 5 7 8 .7 6 5 8.10 8 7 .5 0

3 2 2 0 5 5 .9 7 51.58 9 0 .0 9

3311 7 1 .3 3 62.85 9 0 4 2

3 31 2 2 8 .2 2 28.22 5 0 .0 0

3 3 1 9 1 8 .4 4 9 .2 2 7 0 0 0

3 3 2 0 4 5 .1 8 43 52 75.15

3 5 1 3 6 2 .3 8 54.96 8 9 .8 0 * *

3521 3 3 .2 0 29.41 68.27

3 52 2 37.81 34.00 90 00
3 5 2 9 6 3 .4 6 63 4 ] 82.72
3551 7 4.48 71.07 81 43
3 5 6 0 5 1 .0 3 35.72 76.47
3 6 2 0 6 6 .5 6 59.64 76.67
3691 100 .0 0 86.13 102 0 4 » »

3 69 2 6 1.13 7 6 6 8 85 42
3699 7 0 6 2 65.66 96.88 **
3 7 1 0 6 0 .6 2 42.57 7 0 .0 0
3 7 2 0 50.59 34.97 3 7 .5 0
3 6 1 9 5 7 .8 8 26.32 6 5 .2 0
3 8 2 9 4 4 .5 2 37.68 6 3 4 8
3 8 3 2 2 5.75 7.73 3 5 .2 9
383 3 3 9 .1 2 25.76 5 7 .5 0
3 8 3 9 7 1.87 60.16 73 63

99. :3 76.96 6 0 .0 0

3902 2 7 .4 9 1 6 4 9 7 0 .5 9

390 9 5 4 4 0 4 6 5 0 6 1 .4 3

A'oirj. CL!Rm -  re ien  to capital u tiL u tio n  idjuUed for acctioiuJ and intensity u k . 
CURm -  rcferr to " tu b jcctn c" mearurc of a p iu j  u Ulnation 

n e. -  not computable. data inromptek.
** At Uut one firm considered actual capaaty to k  (Tester than dcured 

“ standard” or "normal" opacity level

CUR: hours o f operation, unadjusted for variations in plant
sections or intensity — comparable to World Bank's U1 
CUR : capacity utilization  estimates based on HcGraw-Hlll 
type survey question
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A3.8 India

National Productivity Council o f India, Productivity Tfends in 
Cotton Textile Industry in India. 1976 quoted in Saatry, D. U., 
"Capacity Utilization in the Cotton Mill Industry in India," Indian 
Economic Review, v o l. XV, No. 1 (January/March 1980), pf>.1-28.

Data: Capital Utilization

Method/measure: Machine hours per year.

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

C A P A C I T Y  U T I L I S A T I O N  B Y  A L T E R N A T I V E  M E A S U R E S  I N  C O T T O N  M I L L  IN D U S T R I E S

(in p ercen U p s)

Canna spinning Colina wearinr

Y ear
M-'A/vrtan measure 

Vouant Variant 
1 2

fartant
3

Index o f  
potential 

utilisation

M ax. 
output 

per spintile

Machine
hours

Wharton
measure

Index e f  
potential
utilisation

M ax. 
output 

per loom

A tile hint 
hours

a ) (2 ) P i W (S) 16) (V P i (9) (¡0 ) p i )

1950 — — — — 80.97 — — — 72.19 —

1951 96.1* 96.1* 96.15 — *4.27 — 94.20 — 71.24 —

1952 93.37 93.87 93.21 — 92.24 — 93.98 — 882 6 —

1953 94.65 94.65 93.44 — 93.94 — 97.60 — 90.85 —

1954 95.9* 95.98 94.27 — 96.61 — 96.21 — 93.07 —

1955 9 5 J 9 95.39 93.18 — 97.7* — 95.87 — 94.S4 —

1956 95.83 95.83 93.37 — 100.00 71.2* 98.21 — 9834 66.54

1957 96.61 96.34 93.66 — 99.11 70.00 96.77 — 100.00 66.80

195* 90.28 89.35 87.29 — 93.85 65.50 94.09 — 94.*7 6335

1959 91.25 89.69 8 8 0 0 — 95.96 67.70 96.49 — 9J.84 63.56

1960 93.22 91.04 89.70 91.0 93.23 72.62 96.75 94.2 97.70 64.40

1961 93.01 95.14 94.09 9 T 0 100.90 76 52 96.88 94.4 100.00 68 13

1962 94 87 92.56 91.86 93.8 94.10 78.61 94.86 92.5 97.00 6?.:7

1963 93.79 92.52 92.13 91.1 96.09 79.94 92.53 9 3 2 93.61 65.83

1964 96.92 96.54 96.47 91-1 100.00 82.67 97.35 93.4 97.03 69.40

1965 94 01 94.01 93.68 90.0 92.48 79.19 96.49 92.6 94.26 69.35

1966 90.54 90.54 89.81 8 7 J *5.59 75.45 89.63 86.0 85.85 67.80

1967 89.41 89.41 88.27 86.9 81.68 78.00 86.86 83.4 83.38 68 55

196* 94.50 94.50 92.86 92.4 «2.25 74.39 92.82 *9.1 100.00 68.21

1969 95.76 95.76 93.67 85.* 84.14 73 J 4 90.04 86.5 95.4* 67.47

1970 95.42 95.42 92.92 86.0 81.71 75.24 89.4* 85 * *9.98 67.60

1971 *7.76 *7.56 84.9* 79.7 74.07 71.56 *6.40 *2.9 90.62 65.34

1972 95.30 95.30 92.46 86.5 *0.54 74.02 90.86 86.4 97.6* 69.14

1973 92.67 92.67 94.11 — — 73.30 *9.67 — 0 72.98

M ean 94.00 93.48 92.15 88.41 90.46 74.41 93.65 89.03 92.52 67.39

S .D . 2.55 2.62 Z 7 9 3.75 7.61 4.25 3.49 3.95 6.92 2.27

C .V . 2.71 2.80 3.02 4.22 *41 5.71 3.72 4.43 7.47 3.37

(table continuer- on next page)
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Table I (coctd.) 

C O T T O N  T E X T I L E S

(in percentages)

tea r Wharton
measure

Index o f  
potential 
Utilisation

Maximum 
output per 

hom fspindle

Machine
hours

M inimum  
capital 

output ratio

Two
shifts

(/ ) V ) < i) ( o (3 ) (6 ) (7 )

1950 — — 74 63 — 100.00 —

1951 94.74 — 79.91 — 96.20 —

1952 93.77 — 89.36 — 79.77 —

1953 96.44 — 91.71 — 86.11 —

1954 95.67 — 94.05 — 78.76 —

1955 95.12 — 9566 — 84.13 —

1956 96.87 — 98 80 68.14 71.49 —

1957 9591 — 99.75 67.69 56.66 —

1958 92.20 — 94.59 63.95 38.01 —

1959 94.13 — 95.15 64.71 60.16 —

1960 92.82 92.4 95.21 68.98 60.85 —

1961 95.32 93.6 100.00 72.80 60.71 41.3

1962 93.19 93.2 95.39 74.03 51.01 —

1963 92.31 90.7 94.99 73.68 30.38 45.8

1964 96.86 92.1 98.68 76.79 51.Я —

1965 94.93 91.2 93.27 74.83 7Я 50.1

1966 89.73 86.7 85.71 72.06 64.63 4 6.8

1967 87.64 85.3 82.43 73.81 61.21 30.1

1968 92.84 90.9 90.12 73.66 61.59 30.2

1969 92 06 86.1 89.17 70.85 62.97 52.5

1970 91.39 83.9 83.42 70.91 60.28 55.6

1971 85.60 81.1 81.41 68 J O — Я . 6

1972 91.75 86.5 88.14 71J 6 — —

1973 92.14 — — 73.16 — —

Mean 93.19 88.90 91.02 71.13 67.24 49.56

S .D . 2.76 3.68 6.68 3.38 14.21 4.06

c.v. 2.96 4.14 7.34 4.75 21.17 8.19

N o t e : S .D . Standard Deviation. C .V . :  Coefficient of Variation.
Footnote: Th e  combined rate for W h arto n  is based on variant 3 o f spinning w ith weaving. In  com bining both  in  the case of  

W harton M easure and M achine H ours  and M a xim u m  Output per Spindle/Loom  the following relative weights o f spinning and w eaving  
have been used:

Period W tighn Bat* year

Spinning Weaving
1930-39 1.91 23.19 (193d— 100)
1960-73 11.79 9.39 (1960-100)

NOTES Column (7) rtport* coplUl utilization otlm oUz
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A3.9 Colombia

Census Data Capital Utilization Estimates, reported by lhoumi in 
the World Bank Study cited in 11.1 above.

An estimate o f capital utilization in manufacturing industry at 
the three-digit level based on o ffic ia l census figures on nunber of 
eight-hour sh ifts vorked per year. These data are used by lhoumi to 
describe changes in utilization  between 1945 and the 1973 World Bank 
data. L ittle  detailed information is given on the comparability of the 
data with those from the World Bank study, beyond their reporting the 
same measure o f capital utilization as percent hours o f operation per 
year.

Table 5-14. Colombia— Capital Utilisation, 1945

Brandi*

Number o f  eighl- 
hour-shijt plants

O ne Two Three 
shi/t ships shifts

Percentage o f  plants 
in seam working

One Two Three 
skiji shifts shifts

Average 
number o f 

hours worked 
during 

the year*

Percentage 
o f hours 
worked 
during 

the year

Average 
number o f
blue-collar 

workers 
per plant

Industrial oils 2 ___ _ 1000 — — 2,316 26 4 5

Food 1.861 78 81 92.1 3 9 4.0 2.344 26 8 12

Paper and cardboard 37 — 1 97.4 — 2.6 2,152 24.6 14

P rintin g 283 6 6 960 2.0 2 0 2,398 274 1

R ubber 36 3 3 856 7.2 7 2 2,275 260 19

Beverages 386 21 15 91.5 s o 3.5 2.631 300 18

Leather and products 915 3 1 996 0.3 0 1 2,207 252 9

M ine ral fuel derivatives 1 — 1 50.0 — 50.0 4,7*4 54.2 297

Je w e lry 161 1 — 994 0.6 — 2,224 25 4 7

W ood  and products 817 4 — 995 0 5 — 2.215 25 3 9

Metals and m achinery 541 4 1 99 1 0.7 0 2 2,243 25 6 14

N onm etalltc  minerals 540 6 10 97 9 11 18 2,274 26 0 18

C h em ical and pharmaceutical 371 5 5 974 1.3 1.3 2.186 25 0 11

To b a cco 289 4 — 986 1.4 — 2.145 24 5 25

Textiles 275 46 16 81 7 136 4 7 2,684 306 78

C lo th in g 957 5 1 954 0 5 0 1 2,251 25 7 9

Miscellaneous industries 51 1 O 94.5 1 8 37 2,308 263 13

To ta l 7,523 187 143 958 2 4 18 2,305 26 3 ?5

—  Meant lero y, 
a Colombian classification
b Estimated by multiplying the number of eight-hour shills worked during the year by 8 and dividing inio the number o f  etubbum enii in the 

industrial branch
Stunt Calculated from Colombia, Printer Cemo Industrial (Bogoti. 1945)
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B1.1 Bangladesh

Afroz, GUI and Dilip Kumar Roy, "Capacity Utilization in Selected 
Manufacturing Industries o f 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 o f fu ll capacity annual output. Not based on 
plant responses. Uhclear which one(s) are used in empirical estimates 
though few are operational. Relation o f  "sh ift  coefficient" (tota l 
employment/employment on single shift) to capacity estimates u iclear.

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 o f data 
unclear. Separate tables for Hessian cloth and 3acking cloth . 
Engineering end Shipbuilding: thirteen firms. Data not exp licitly  
related to previous discussion o f  definitions so d ifficu lt  to explain 
following tables.
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TABLE I

c a p a c i t y  UTILISATION IN SUGAR in d u s t r y

N u n c  o f the 
Enterprise

AO uni Shift- 
Coefficient

Capacity U t ilisation ( p n i m W _________
Existing Shift-Coefficient | Desirable Shift-Coefficient 

(1973/74)________ I 294 I 2,173

North Bengal 2.28 100 77.55 79JO
Setabgoni 1 13 27 16.11 17.19
Ifeshbandhu 1.73 32 18.83 19J6
National 1.56 22 11.67 11.94
C a m  and C o . 2.35 65 51.96 53.13
ftaagpur 175 37 2202 22.52

Tbakurgaoa Z33 3S 30.12 30.8C
Zeal Bangla 206 50 35.03 35.83

Jaipur hat 1.91 65 42.23 43.18
Kushtia M 3 61 37 97 38X3

Bajtfanbi 126 61 26.14 26.73

M obarakgonj 0.19 66 15 49 2043
Sfaympur 085 55 1530 I6 J6

Ptochagarb 1 10 12 449 4 J9

Kaliachapera 0.73 24 5.96 609

Average 1.63 47 67 27.41 28.41

Source : Bangladesh Sugar Mills Corporation.

NOTES: Ihe meaning o f this table is not clear flrom the text o f the
study
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t a b l e  i i

PRODUCTION AND CAPACITY UTILISATION (PERCENTAGES) OF JU TE MANUFACTURING 
INDUSTRIES OF BANGLADESH (HESSIAN) 1972/73

Nam e o f the 
Jute M ills

Actua l
Production

(to ns)

A ctu a l I 
Shift 1 

CnytRcieef J

Capacity Utilisation on the 
Basis o f Actual Days W orked, 
Existing Shift and Loom  
A ctually  Operating

Capacity Utilisation on the 
Basis o f D s it tM e  Day* (380 
days), Desirable Shifts (3  iM fte. 

23 50 hours) and la n a B td  Loom s

Output on the 
Basis of 300 days 
3 Shifts and Ins

talled Loom s (tonal

! 65 %  eff norm  | 75 %  eff- norm 1 6 5 %  eff. norm I 7 5 %  eff. n o rm 7 5 %  eff.oorm

Sooali 393J .06 1.88 104.49 90.56 52.99 4 5 9 2 8603.98

Janata 2740.92 2.00 91.88 79.62 58.38 50.60 5417.32

Pubali J 532.29 1.84 78.46 68.00 36.99 32.06 4779.99

Fauzi 2431.64 2.63 80.08 69.40 50.31 43.60 5576.66

Jemore 4678.63 2 94 76.68 66.45 56.47 4 8 9 4 9559.78

Star 4191.77 2 0 0 60.14 52.12 27.10 23.4* 1,7845.31

A fil 929.81 2.94 48.05 41.64 26.93 23.43 3983.32

Aleem 1071.40 1.59 82.64 71.62 31.04 27.00 3983.12

Eastern 2414.35 2.88 76.82 63.58 67.24 589 0 4)42.66

Nowapara 1247.93 1.78 66.09 57.28 31.33 21.26 4779.99

Platinum 5814.04 2.00 65.47 56.74 37.59 32.70 1,7845.31

A .R .H aw lade r 1533.67 2.00 57.82 50.11 37.02 32J1 4779.99

Crescent 9563.00 2.94 65.79 56.15 49.48 43.05 2,2306 64

Peoples 5236.34 2.38 64.55 55.94 2124 23.70 2,2179.17

Q uam i 2354.60 2.00 67.90 58.84 33.30 27.97 8157.85

Ashraf 7466.35 2.50 55.29 47.91 46.51 40.46 611839

Average 3260.00 2 14 71.39 61.62 47.87 35.92 9378.74

Source : Bangladesh Jute Industries Corporation.

NOTES: The meaning o f this table is  not clear from the tect o f the
study
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TA*,LE 111

PRODUCTION AND CAPACITY UTILISATION (PERCENTAGES) IN LITE MANUFACTURING 
INDUSTRY OF BANGLADESH (SACKING), 2*72/73

Nom e o f the 
Jute M ill*

Actual 
Produci iOB 

(tons)

Actual
Shift
Coeffi
cient

Capacity U  tlisatioD on the 
Bans of Actual Day* W orked, 

Existing Shift and Looms 
Actually Operating

Capaci'v Utilisation o n  the 
Basis ol Desirable Days (300), 

Desirah'v Shift (3 shirts. 23.50 
hours) and Installed Loom s

O utput on the Basis 
of 300 D ays. 3 Shi
fts and Installed 

Loom s (tons)

6 5 %  elf. 
norm

75%  eff.
norm

| 65 %  eff. 
1 norm

1 7 5 %  eff. 
| norm

’  W .  eff. 
norm

So noli 3676.12 1.88 108.53 94.06 49.57 42.96 8556.78

Janata 2828.46 2.00 95.54 82.80 59.59 51.64 5476.34

Puboli 2823.98 1.84 l " ! . 36 87.8.) 47.60 41.25 6845.42

Fauji 2259.70 2.63 88.35 76.57 50.78 44.01 5134.07

Jetsore 3334J9 2.94 81.24 70.40 59.37 52.11 6782.48

Star 4774.09 2.00 90.76 78.66 40.23 34.87 1,3690.8$

Afil 2630.89 2.94 65.85 57.07 35.47 3074 8556.70

Aleem 3052.73 1.59 100.64 87.23 41.16 35.67 8556.78

Fasicro 2706.80 2.88 102 29 88.65 36.21 31.38 8625.23

N o 'ip a ra 840.61 2.56 7299 65.45 56.67 4011 1711.36

Platinum 7023.26 2.00 85.15 73.79 37.58 32.57 2,1563.09

A .R . Hawlader 2681.62 2.00 75.27 65.23 45.20 39.17 6845.42

People* 8713.23 2.38 75 89 65.97 41.48 35.95 2,4232 80

Quam i 6826.07 2 0 0 9591 83.12 47.15 40.86 1,6702.83

Athiaf 2281.30 2.00 79.56 65.95 46.89 40.64 5613.25

A » « i 0 3624 *0 229 87.95 76.17 46 34 40.19 9926.23

1 Jute l o d i m i »  Corporation.

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

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

Nanse o r  the 
Enterprise

Products
Produc

tion Un it
Actual
Produc

tion

Actual
Shift

cient

Capacity U t i
lisation on the 
Basis o fA ct- 
uai Days  

Worked

Capacity Utilisation  
oo the Basis o f  De

sirable D a n  (300) 
D e ain ble  Shift 

(2  shirts)

Capacity  
on the Ba

sts o f 300 
Days and 

2 Shifts

Exiuing 
S h iftd  shift) 

7 5 %  eff.
norm

Desirable 
ShiftOshifts) 

7 5 % eff 
norm

7 5 % d T .
norm

75 %  eff. 
norm

K huln a  Shipyard Inland A  Sta G o in g

vessel T o n 1.331 .99 66.97 3303 33.01 4,034

Eastern Cable* Cables T o n 348 .99 12.02 7.41 7.16 4.860

Bangladesh Diesel Plant Diesel Engine N o 1.353 .94 64.09 30.04 27A4 4,860

Atlas Bangladesh Ltd . H ond a M o to r C ycle  N o 1.72» .96 61.80 24.77 23.78 7.272

Eastern Tubes L id . Tu b e  Light/Jute L o o m  N o 42,397 .57 36.28 10.41 5.24 809,353

G ulfra  H abib  L td . C arding Machineries N o 217 .94 53.37 26.88 23.18 936

H ashim C ao C o . L td . Decorated can Lac T o n 115 .98 52.24 25.60 24.57 468

National Tubes Ltd . G  l A  M . S Pipe T o n 2,800 .94 63.27 29.66 27.48 10,188

Progoti Industries Ltd . Bus, T ru c k , C a r N o 1,218 .94 57.69 27.05 25.06 4,860

Bangladesh Cycle

Tu b e  Ltd . B y -C > d e N o 7,448 .94 35.31 16.55 15.34 48.564

Dacca Radio Radio P A . N o 5.000 .94 71.05 33.31 j O.86 16,200

I vIm i *  I j L I»*4utppc4
BbnaÉaa I f n n s l U  I k i i a l t a i N o 7.91» .97 53 6 » 2600 24.53 32.364

i l  31 2424 2132

NOTES The m eani'g  o f  t h is  ta b le  is  not c le a r  iYom the te x t  o f  the
study
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B1.2 India

Sastry, D. U., "Capacity Utilization in the Cotton Hill Industry 
in India," Indian Economic Review, vo l. XV, No.1 (January/Harch 1980), 
pp .1-28.

Data: Capacity U tilization — tine series, 1950-70

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

Date/source: 1950-70. Estimated for spinning, for weaving, and 
combined. Date/source was published government output s ta tistics  (see 
note, p.11) .
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T a b u  I

C A P A C I T Y  U T I L I S A T I O N  B Y  A L T E R N A T I V E  M E A S U R E S  I N  C O T T O N  M I L L  I N D U S T R I E S

(is  percentages)

Cotton tpinninj Cotton m-eariag

Year
Whnrinn measure 

tonam i fartant 
1 2

fartant
3

Index o f  
potential 

utilisation

M ax. 
output 

per spindle

Mackim
konrt

Whmtom
metsmre

Index o f  
potential 
utilisation

M ax. 
output 

per loom

Machine
Sours

a ; (2 ) (3) w (5 ) W P i o (9 ) № (II)

1950 — — — — 80.97 — — — 7X19 —

I9S1 96.11 96.14 96.15 — 84.27 — 94.20 — 78.24 —

1952 93.37 93-47 93.21 — 92.24 — 93.98 — 88.26 —

1953 94.65 94.65 93.44 — 93.94 — 9 7 6 0 — 90 J 5 —

1954 95.91 95.98 94.27 — 96.61 — 96.21 — 93.07 —

1955 9539 95.39 93.14 — 97.74 — 95.87 — 94.84 —

1956 95.13 95-83 9337 — 100.00 71.24 98.21 — 9834 66.94

1957 96.6! 96.34 93.66 — 99.11 70.00 96.77 — 100.00 66.80

1951 90.24 8935 47.29 — 9385 65.50 94.09 — 94.87 63.35

1959 91.25 89.69 880 0 — 95.96 67.70 96.49 — 9J.84 63.56

1960 93.22 91.04 89.70 91.0 93.23 72 62 96.75 94.2 97.70 64.40

1961 9801 95.14 94.09 9 \ 0 100.00 76 52 96.88 94.4 100.00 68.13

1962 94 87 92.56 91.86 93.8 94.10 78.61 94.86 92.5 97.00 6s.27

1963 93.79 92.52 92.13 91.1 96.09 79.94 92-53 90 2- 93.61 65.53

1964 96.92 96.54 96.47 91.1 100.00 62.67 97.36 93.4 97.03 69.40

1965 94 01 94.01 93.68 90.0 92.44 79.19 96.49 92.6 9 47 6 69.35

1966 90.54 90.54 49.81 8 7 J 45.59 75.45 89.63 86.0 85.85 67.80

1967 49.41 89.41 48.27 86.9 81.68 78.00 86.86 834 43.38 68.55

1961 94.50 94.50 92.86 92.4 42.25 7439 92.82 89.1 100.00 68.21

1969 95.76 95.76 93.67 85.4 84.14 7334 90.04 86.5 95.44 67.47

1970 95.42 95.42 92.92 46.0 41.74 75.24 49.48 85.4 49.98 67.60

197] 47.76 47.56 44.94 79.7 74.07 71.56 86.40 82.9 90.62 65.34

1972 95.30 95 30 92.46 86.5 80.54 74.02 90.86 86.4 97.68 69.14

1973 92.67 92.67 54.11 — — 73.30 89.67 — • 72 98

M ean 94 /0 93.48 92.15 8881 90.46 74.*l 93.65 89.03 92.52 67.39

S .D . 2.55 2.62 2.79 3.75 7.61 4.25 3.49 3.95 6.92 2.27

C .V . 2.71 2.80 3 02 4.22 841 5.71 3.72 4.43 7.47 3.37

(table continues on next page)
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(in percentages)

Year Wharton
measure

Index o f  
potential 
utilisation

Maximum 
output per 

loom'ipindle

M ochuu
hours

Minimum 
capital 

output ratio

Two
shifts

(/ ) V ) w (3 ) (6) O )

I9S0 — — 74.63 — 100.00 —

1931 94.74 — 79.91 — 96.20 —

1932 93.77 — 89.36 — 79.77 —

1933 96.44 — 91.71 — 86.11 —

1954 95.67 — 94.05 — 78.76 —

1955 95.12 — 95.66 — 84.13 —

1956 96.87 — 98 80 68.14 71.49 —

1937 95.91 — 9975 67.69 56.66 —

1938 92.20 — 94.59 63.95 58.0! —

1959 94.13 — 95.15 64.71 60.16 —

1960 92.82 92.4 95.21 68.98 6 0 8 5 —

1961 95.32 93.6 100.00 72.80 60.71 4 1 3

19S2 93.19 93.2 95.39 74.03 51.01 —

1963 92.31 90.7 94.99 73.68 50.38 4 5 8

1964 96.86 92.1 98.68 76.79 51.53 —

1965 94 93 91 2 93.27 74.83 55.78 50.1

1966 89 73 86.7 85.71 72.06 64.63 46.8

1967 87.64 85.3 82.43 73.81 61.21 50.1

1968 92.84 90.9 90.12 73.66 61.59 50.2

1969 9 2 0 6 86.1 89.17 70.85 6 2 9 7 52.5

1970 91.39 85.9 85.42 70.91 60.28 55.6

1971 85.60 81.1 81.41 68.80 — 53.6

1972 91.75 86.5 88.14 7 I J 6 — —

1973 92.14 — — 73.16 — —

Mean 93.19 88.90 91.02 71.15 67.24 49.56

S .D . 2.76 3.68 6.68 3.38 14.21 4.06

C .V . 2 96 4.14 7.34 4.75 21.17 8.19

N o t e S.D. Standard D eviation. C .V . :  Coefficient o f Variation.
Footnote: Th e  com bined r ite  for W h a rto n  it  b a u d  on variant 3 o f  (p inn in g  with weaving. In  com bining both is  tbe case o f  

W harton Measure and M achine H o u rs  and M a xim u m  O utput per Spindle,'Loom the following relative weights of spinning and w eaving  
have been used:

»
Period Weiphts Base year

«
1950-59
1960-73

5 nning  
t 91 

11.79

Weaving  
23.19 

9 39
(19 56-100 )
(1960-100)

NOTES: Variants d iffe r  In the specific peaks taken as peak output
Index o f potential utilization la the Reserve Bank of India 
measure
Machine hours la the National Productivity Council g^asure o f 
capital utilization  reported In A above.
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B1.3 Tanzania

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

Data: Capacity Utilization

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

Date/source: 1972, 1973. 197#, 1975. Survey o f 39 firms randomly 
selected from manufacturing sector.

Distribution of surveyed firms Distribution of surveyed firms
b ) industry by capacity utilisation 1

Industry N o . o f Capacity  utihaatioe Frequency
firma <•-.) dotitn u lio ft  (T'J

A ll industries 39 0-20 5

Beverage j 21-30 5

Kood manufacturing 6 31-40 8
W ood, furniture and fixture i

Leather and leather products i 41-30 10

Rubber products i 51-60 10

Chemicals 4 61-70 20
N 'on-m cullic mineral products 1

71-Ю 10
Basic m e u l and metal products 7

Plastic products 2 SI-100 32

Cordage, r o p e  and twine 3

Spinning, weaving and finishing 4 1 Estimates o f  actual operations fo r  the 
p ro u d  January 1974-Sepicm hcr 1973, and

Other textile, e.g. clothing 6 in a U »  cases for 1972 and 197} as *eH.

NOTES: No further details o f capacity utilization data reported
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B1.A Brazil

Tyler, William G.t "Technical Efficiency in Production in a 
Developing Country: An Empirical Examination o f the Brazilian Plastics 
and Steel Industries," Oxford Economic Papers. 31(3), November 1979,
PP. *>77-95.

D ata: C apacity  U t i l i z a t i o n

Method/measure: This study is not explicitly  addressed to
capacity u tiliza tion , but Instead to empirical evaluation o f productive 
efficien cy  — to the presence of "X-inefficiency." While that broader 
question is  associated with a very different literature — and one that 
was not the focus o f this survey — i f  carefully done, i t  can produce 
data indistinguishable from good capacity utilization data based on 
production function estimates o f "capacity." "The Farrell measure o f 
technical e ffic ien cy  is  the ratio o f (1) the firm’ s observed output to 
(2) the maximun possible output of the firm, i . e . ,  output on the 
frontier, given its  observed factor usage. As this ratio approaches 
1.00, maximun technical efficiency for the firm is  approached" [Tyler, 
p. **79]. So this study is  included both for its  information on 
industry (and firm) specific  capacity estimates and to indicate a 
literature that may in the future yield additional data on capacity 
u tilization .

TWo production function estimates define "fu ll capacity": the 
Farrell Index and a non-stochastic Cobb-Douglas estimate.

Date/source: 1971. Firm specific data for two Industries —
steel and p lastics from published sources. Sample biased toward 
large firms: 16 firms in the plastics industry, 22 in stee l.
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T able 2
Firm  specific comparison! o f  w i n t t  a f technical rficirncy for the Brazilian plat» cr and Orel industries

Firm m onter

PLASTICS

Ownership: FmntB 
Foreign (F ) or efficiency 
Domestic C D ) index

Sonsuxhastk (L P )  
frontier production 
function efficiency 

m dn (NSFPF) Firm niimher

S T E E L
Ou mi ¡hip:

Govtm m m  (G ) ,  FatreB 
Foreign (F )  or efficiency 
Domestic ( P )  indrx

Nontax: has rie (L P )  
/rentier production 
function efficiency 

index (N S F P F )

1 F 1-00 1 0 0 1 G 0-58 0-61
2 D 0-6 9 0 6 4 2 G 0-55 0 8 3
3 F 0-9S 0 7 3 3 G 1-00 1 0 0
4 F 0  75 0-59 4 F 0 6 1 0-92
5 D 0 8 0 0-58 5 G 0-20 0 2 9

6 F 0 5 1 0 30 6 F 0-45 0 7 3
7 D 0-3 4 0 26 7 F 0 7 2 - 0.63
• D 0-75 0 5 5 8 G o # 0-07
9 D 1-00 0-61 9 F 0 * 7 0-71

10 D 0-49 0-37 10 F 8 7 2 0-64

11 D 0 -4 0 0 3 5 11 D 0-70 0 8 4
12 D 0 7 1 0 4 0 12 D 0-49 0 5 3
13 F 0 3 5 0 2 7 13 D 0 3 2 0 3 1
14 D 0 5 6 0 3 5 14 D 1-00 1.00
IS D 0-43 0-25 15 D 0 3 9 0-39

16 D 0-7 0 0 4 8 16 F 0-37 0 4 2
17 D 0 3 7 a 3 7

Averages: 18 D 0-38 0 4 6
A l l  16 Firm s « 0  6$ 0 4 8 19 D 0-55 0 6 1
Foreign Firms (S ) 0-72 O Î S 20 D 0 8 6 0 87

21 D 0 5 4 0 4 8
22 F 1-00 1-00

Averages:
A U  22 Finns 0 5 7 0 6 2
Foreign Firms (7) 0-64 0 7 2
Government Firms (5 ) 0 4 8 0 56

Note: T h e  extraoidiaarily low observed levels of efficiency for steel industry firm number B led to tome further invesbyaikn h  was learned that this 
particular firm is  1971 was undertaking a large scale expansion program which had resulted in a large, bos stiD largely unused, capital stock.

S o m e : Author's computations as explained in text.

ROTES: Both Farrell e fficien cy  and nonstochastic frontier production
function e ffic ien cy  indices can be interpreted as capacity 
u tiliza tion  estimates.
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B1.5 India

National Council of Applied Economic Besearch, Under-Utilization 
o f  Industrial Capacity, New Delhi: V.G.K. Thathachary, Ag. 
Administrative O fficer, National Council o f 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 voluminous data — lite ra lly  63 
pages o f tables covering 140 industrial sectors for ten years — but i t  
is  entirely silent on the method of estimation o f  "capacity" on the 
basis o f which the capacity utilization figures it  reports were 
g e n e r a t e T h e  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 o f capacity" as "1-(actual 
annual production/actual installed capacity)x100" when installed 
capacity is  defined "on the basis of a particular nunber of working 
days per year...and sh ifts per day." But having meticulously described 
that time dimension for each industry, the authors then give no hint o f  
how this normal operating period is related to output to establish the 
productive "capacity" that is  the denominator of the underutilization 
index. My best guess is that an «systematic bureaucratic guess was 
used, in each case, to establish "capacity" levels. The discussion of 
the establishment o f "desirable multiple shift working" (bottom p. 5) 
strongly suggests that these estimates were l i t t le  informed by plant 
managers or others involved in the production process. This monumental 
anount of work, therefore, has no obvious value in studying capacity 
u tiliza tion .

Omtttpmmm
r*m

1935 12-2
1936 I I  «
1937 10-9
1939 13-2
1939 1H
1990 11-9
1961 » 9
1992 9 4
1992 11-9
1994 » 1
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Currie 1961 Capacity t i l lz a t io n  Survey, reported in Yhot»!, tforld 
Bank Study cited in A 1.1 above.

A 1961 mail survey o f  a ll manufacturing firms employing more than 
2U workers. Yielded 3^2 responses. Data were collected on average 
daily hours o f operation and on reasons for "underutilization" making 
it  d if f ic u lt  to compare with capital utilization data based on a more

comprehensive time frame. The purpose o f the survey wbs to discover 
excess capacity — the increase in output demand that could be 
accommodated without a "large" additional investment. It also 
enumerated the respondents' judgment o f the causes o f underutilization. 
These are reported in the following table fVom Thoumi.

B1.6 Colombia



Tabic 5-4 Cp/omAitf—Lrfi/i>aifit*n of Capital in Manufacturing, 1961
Response to 25 per tent msronr in idemand (Sousei *>1 underutth:ation

ISIC

\'mm~
her

plants

Aver-
*jr*

daily
oper
ation

(hoursP

Pmmiijfe
ifitrroie 

in output 
from 

planned 
expansion

Over- Larger Meet 
time frru* skiju

Small
invest
ments

Urge
invest
ments

Planned
expan

sion
is

enough
E»-
m r

k -
m k c -

Dtf
Mar
ket

In
puts Of*: r

Sum-
her
•s

tauses
per
firm

3112 Dairy products 5 13.6 176 i — — i — 3 i 2 2 2 — 1 5

3113 Canning and preserving 1 8 0 10 i 1 i — — — — — i — — 1 0

311 s Oils and Cats 4 24 0 95 — — i i — 3 2 2 — 2 — 1 5
3116 Grain mill products 2 8 0 25 i — — i i 1 — — — 1 1 10
3117 Bakery products 11 14 0 28 3 1 i 3 2 7 5 6 i 3 1 1 5

3118 Sugar refining 7 22 9 22 — — i — *» 4 — 5 4 2 — 1 6
3119 Candy 6 9 3 29 4 1 3 3 3 1 2 1 1 i — 0 H

3121 Food products, n e c. 7 16 1 18 3 1 2 2 2 4 2 4 — i — 1 0

3131 Distilled beverages 6 8 0 50 4 2 2 — — 1 — — 4 i — 0 8

3132 V in e 1 160 m i 1 — — — 1 — — 1 — — — 1 0

3133 Malt liquors 3 24 0 5 — i 1 1 — — — — 1 i — 0 7

3134 Soft drinks 7 160 75 5 i 2 — 2 6 3 4 1 i 1 1 4

3140 Tobacco products 4 ISO 5 2 — — 1 i — — 2 3 i — 1 5

3210 Textiles 49 192 11 i i 17 17 20 6 14 12 30 14 ii — 1 4

3220 Wearing apparel except 
footwear 38 8 0 25 i i 13 6 in 6 12 7 27 6 9 ___ 13

3231 Tanneries 10 10 4 7 4 4 5 4 i 2 3 6 4 3 — 1 6

3240 Leather footwear 8 8 8 10 1 5 1 1 2 2 1 3 2 1 — 0 9

3311 Sawmills and woodmills 7 1.3 7 19 3 2 3 1 ■s 3 2 ft 2 3 — 1 9

3320 Furniture and fixtures ft 8 i) 7 2 2 — | — 6 3 3 i 1 — 1 3

3411 Pulp paper. papci'i^.>d *> 24 t) 1 — — — 1 — i — — i 1 — 1 0

3412 Paper containers and boxes 9 10.2 2t> 5 4 — 1 — 3 2 3 3 4 — 1 3

342o Pnnrmg and publishing 13 in  6 25 8 2 5 4 2 6 5 8 1 4 1 4
3521 Paints, varnishes, lacquers 3 H 0 33 1 i 3 2 i 1 1 3 *> _ 2 o
3522 Drugs and medicines 19 8 5 20 7 10 7 9 3 5 11 12 9 4 ___ 1 9
3323 Soap and cosmetics 13 9 0 33 6 3 2 5 2 5 1 7 3 ___ _ 0 8
3529 Chemical products, n e c 5 9 3 8 3 i i 1 — 1 1 ___ 1 2 _ 0 H
3530 Petroleum refining 1 24 0 1H — — — — ___ ___ ___ ___ 1 ___ _ 1 0
3S59 Rubber products, n e c. 3 18 7 15 1 2 — 1 — 6 2 1 2 i 2 0
3560 Plastit products, n c c. 6 227 53 1 2 2 3 3 3 3 5 ___ 3 ___ 1 8
3610 Pottery and china 3 186 10 — i i 1 2 1 1 1 ___ 1 _ _ 1 0
3620 Glass and products 7 17.1 21 2 4 *> 2 i 1 1 2 2 1 ___ 0 9
3691 Structural clay products 8 14 0 43 2 2 3 4 6 6 2 6 i 1 ___ 1 3
3692 Cement, bme, plaster 11 24.0 28 1 2 — • 5 4 5 3 3 3 3 ___ 1 1
3699 Ncmmetallic minerals, 

n e c. 17 13 7 54 9 5 5 5 6 6 7 10 7 7 1 H
3"M0 Iron and sire1 1 16 0 50 — — 1 ___ ___ 1 1 1 _ _ :  0
V411 l  utlcry and tun.. tools 10 10 4 26 8 4 6 4 6 4 3 5 4 f t 1 8
3*12 Metal lurniture and 

fixtures 1 160 30 1 i 1 1 0
3813 Structural metal products 3 13 3 28 — 2 1 — 1 1 1 2 ___ ___ 1 7
3819 Metal products, n e < H 12 4 26 5 3 2 5 — 2 5 7 i 2 ___ 1 9
3822 Agricultural machinery 3 16 0 — 1 2 — — — — ___ 2 2 i ___ 1 7
3831 Electrical industrial 

machinery 4 14 0 IS 1 2 3 1 2 1 2 4 i 2 .1
3833 Electrical appliances 2 16 0 63 — ■* — 1 1 ___ 2 ___ i ___ 1 5
3841 Shipbuilding and repair 1 H 0 So 1 — — 1 — — 1 i ___ ___ ___ 2 o
3H49 Transport equipment 2 H 0 25 1 2 — — — — ___ i 1 i ___ 1 5
391H Manufacturing indus

tries. n ? c 3 HO 7 2 i — — 1 — — i 1 — — 0 7

—  Meant K ro
a Estimated assuming that one shift ■ 9 hours. iw o  th iftt»  If» hour*, and three shifts * 24 hours. 
&*ur</ Fimdaodn para rl Progreso dc Colombia, unpublished data
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C. Other Studies; (1) That Did Mot Report Their Utilization Estimates 
or (2) Whose Utilization Estimates are unavailable

C. 1. Utilization Estimates Ctaitted

Two Important studies o f capital utilization in LDCs are omitted 
from the survey o f empirical estimates o f capital utilization because 
they did not report the data on the basis o f tdiich their analyses were 
done. They are:

Cl. 1 Kenya

Baily, Mary Ann, Capital Utilization in Kenya Manufacturing, 
Submitted in Partial Fulfillment o f the Requirements for the Degree o f 
Doctor o f Philosophy, Massachusetts Institute of Technology, January, 
1974.

This study omitted data in order to protect the confidentiality  o f 
her survey respondents. She noted that a reader could have access to 
that information but only on a basis that would continue to respect 
confidence. The Baily data were used to test for tne influence o f 
day/night shift wage d ifferen tia ls  on the shift working decision of 
firms.

C1.2 India

Betancourt, Roger R. and Chris Clague, Capital Utilization: A
Theoretical and Empirical Analysis (New York: Cambridge University 
Press; 1981)
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Estimates o f  u tilization  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 o f i t .  From their description o f the data base (pp. 
105-8)t it  is  clear that the capital utilization estimates that were 
their dependent variable were: (a) derived from UNIDO Information on 
the shift d istribution o f the labor force by establishment, (b) 
reported in the original source, (c) used without adjustment for 
variations in days o f operation per week or seasonal changes in capital 
u tiliza tion , and (d) aggregated into 48 industries. These data were 
used in an extensive econometric test o f the propositions o f the 
optimal capital u tiliza tion  model.

C.2. Studies thavallable or Inappropriate

C2.1 India

Vi jay K Seth, Economics o f Utilization o f Capacity: A Case Study 
o f Indian Manufacturing Sector.

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

C2.2 Brazil

Bonelli, Ver Regis, Tecnologia e Cresclmento Industrial: Urna 
Experiencia Brasilelra 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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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 o f the "UNIDO Expert Group on the Use o f Excess 
Capacity for Exports" (Rio de Janeiro, 1969) were not available to me. 
C2.6 India

С2.» Nigeria

Solomon, Morris J ., Better Plant Utilization 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.
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IV. Conclusions and Research Recommendations

This final part addresses three Issues: (a) the quality o f  the 
data surveyed in this report; (b) the causes o f capital Idleness 
revealed so far in these studies and their Implications for policy; and 
(c) the most promising agenda for future research on capital 
utilization  in developing countries.

A. The Existing Data on Capital and Capacity Utilization

Certainly the dominant fact about the quality o f existing data on 
capital and capacity utilization  in developing countries is  i t s  
va riab ility . Some o f  the studies generated huge anounts o f data in 
amazing detail (like ten years' observations for 140 industrial 
sectors)( some generated data o f unexceptionable 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 o f  their major aspects do bear comparison.

It appears that the data on capital utilization  are quite a b it 
better than those on capacity u tiliza tion . This could probably have 
been predicted. Ihe concept o f capital utilization  is o f more recent 
vintage and i t  re fle cts , quite simply, more time for accuaulated 
thinking about this important and complicated aspect o f productive 
e fficien cy . It was much more d if f icu lt  to identify the potential 
ambiguities and lurking p itfa lls  in utilization  studies done before the 
early 1970's than since. Utilization was o f  clear Importance in 
advanced countries and the appearance of massive idleness o f productive 
capital was both obtrusive and paradoxical in developing countries.
But it  was not evident either that the definition o f capacity was 
freighted with d iff icu lt ie s  or that the measure o f capacity utilization  
was not entirely relevant to the issue o f capital efficiency in 
development. A second reason for the superior quality of the capital 
utilization  estimates is the Inherent ambiguity in definitions o f
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"capacity." So capacity utilization  estimates must struggle with how 
to define capacity output while capital utilization estimates, 
ob jectively  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 retirn below.

Over the past decade and more, capital utilization has received 
the most attention as reflected in the summarized studies. Partly, 
again, th is is because o f the role o f the Bank, but it  may also be in 
recognition o f it s  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 o f the e ffect o f high real interest rates — as 
evidenced in the present study. Che can certainly hope so.

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

Despite the variab ility  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 o f  further investigation of the sources of that variability  and 
the promise o f p olicies that might increase utilization and capital 
productivity.

The major causes of idle capital identified in these studies make 
gratifying good sense — and generally support the recent theoretical 
analyses o f 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 o f materials — and they leave capital 
id le because they find it  most e ffic ien t to do so — to shut down
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regularly to avoid paying higher costs. The firs t  o f these Slow up in 
ezpla'ning excess capacity; the second in explaining intentionally id le  
cap ita l. Both provide opportunities for economic policy to a ffect 
capital productivity, quite lik ely  to a considerable extent.

The promise o f increasing capacity utilization  — to allow firms 
to  operate closer to their desired levels o f operation — appears to 
center on measures to reduce demand variab ility  and to assure 
steady input supplies, including both imported inputs and domestic 
inputs like transport and e lectric  power. Surprises characterise 
excess capacity and government p o lic ies  that tolerate (or exacerbate) 
«p re d ic ta b ility  in conditions o f  demand or supply w ill contribute to  
excess productive capacity.

The promise o f increasing capital utillzation is  to induce firms 
to  define higher targets o f " fu l l  capacity" —  to set their sights to 
work at normal operating schedules that keep their plants in production 
mora o f the time. The studies surveyed in this paper lend considerable 
support to the fact that firms w ill define their " fu ll capacity" or 
"desired capital utilization" on the basis o f  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, o f 
penalties or rewards for operating its plant much o f the time. Thus 
the important influence on capital utilization  o f tim e-differentiated 
input prices like high night-time sh ift wage d ifferen tia ls, o f low 
priced capital that Induces firms to waste i t  through low levels o f 
u tiliza tion , o f  high-cost labor that makes i t  more economical to work 
single sh ifts , o f tax policies that add to labor costs or subtract from 
capital costs.

It is  clear, too, that larger plants operate more o f the time than 
smaller plants. So do capital-intensive plants. This deserves further 
comment. Che o f the most persistent findings o f these studies is  that 
capital-intensive plants are operated more o f the time than are labor- 
intensive plants. This shows up most dramatically in the World Bank 
study where aggregated utilization  rates, as noted earlier, vary
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markedly according to the weighting scheme used. Capital utilization  
is  lowest when aggregated with labor weights, intermediate when 
aggregated without weights and highest, markedly, when aggregated with 
capital weights. What this means is  really quite encoiraging.
Societies tend to run their capital at more inconvenient times than 
they require their workers to work: the working schedule o f the
typical insensate machine is less humane than that o f the typical 
worker. (Indeed, an e x p lic it  aim o f policy in some advanced countries 
like Sweden and Japan is  to exploit computer-assisted manufacture to 
allow increased u tiliza tion  o f capital without the necessity for 
increased labor at inconvenient times o f day. This is ,o f  course, an 
expensive and highly capital-intensive luxury.)

The socially  desirable target for capacity utilization  is  zero 
excess capacity — 100% capacity utilization . This is not a rea lis tic  
target, o f  course, but i t  is  a desirable one. The same is  not true for 
capital u tiliza tion . The socially  desirable target for capital 
u tilization  is  not "a ll o f the time" — 100% capital u tilization . The 
rea5->n, simply, is  that that operating schedule would economize on 
capital but it  would be highly uneconomical in terms of all other 
resources, including human resources. Only i f  capital stocks were the 
only valuable resource used in production would 100% capital 
u tilization  be an appropriate objective o f social policy. It is  
important, then, in considering utilization  policies, that this 
difference be kept in mind: 100% capacity utilization is  fine; 100% 
capital u tilization  is  highly undesirable.

U tilization p o lic ies  will focus on the penalties that governaient 
economic policies impose on firms' increased utilization o f cap ita l.
Of course, the p o lic ies  that produce these utilization penalties serve 
other purposes — so high wages reward the work force; night-time wage 
d ifferen tia ls  are both humane and appease workers' pressures to emulate 
advanced countries; low capital prices are assumed to encoirage 
industrial investment; e tc . The point is  not that a ll such policies 
should be swept aside in the name o f increasing capital u tiliza tion , 
but rether that such p o lic ies  must be recognized as having negative
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e ffe c ts  on capital productivity, e ffe cts  that became sore serious as 
the real cost o f  capital r ises . It sees» quite reasonable, therefore, 
that a number o f  government policies that discourage capital 
utilization  might be judged quite desirable In an era o f  low real 
interest ratés but quite undesirable when real interest rates are high 
and ris in g .

C, A Research Agenda

These studies make amply clear that utilization is an important 
and largely neglected aspect o f  industrial policy in developing 
countries and. Importantly, that it  is  a dimension o f  industrial 
e fficien cy  that is  sign ificantly  affected by government economic 
p o lic ies . Considerable urgency is  added by high real interest rates 
hence high capital costs. The case for further research is  compelling.

This section b r ie fly  describes ifiat I see as the most effective 
uses o f research resources to expand our understanding o f utilization  
and relevant p o lic ie s . These include (1) further firm-level survey 
research (a) in World Bank countries to get data comparable over time 
and (b) in an expanded set o f countries; (2) further studies based on 
e lectric  power consumption; and (3) a conference on capital 
u tiliza tion . All of these seem to fa ll within UNIDO's mandate; a ll  are 
proposed with an appreciation o f their costs.

1. Further Firm-Level Survey Research

Because the u tilization  aspect o f production has only recently 
been identified , no data on hours o f operation per year are routinely 
collected — the situation is much like that o f GNP accounts before 
Keynes: their value w b s  apparent only after its  theoretical 
demonstration. Kich o f  the set-up cost o f  such surveys was borne by 
the World Bank. This was evident in the much less expensive survey 
data gathered in Nigeria and a larger sample would not have been a 
great deal more expensive. Many o f the most expensive lessons about
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doing such surveys have been learned and can be applied more cheaply 
elsewhere.

The most promising countries in which to co lle c t  utilization 
survey data would certainly Include those o f  the original World Bank 
study. The decade and aore since those studies were done would provide 
the ideal laboratory for analysis o f changes in utilization  rates in 
response to changes in economic p olicies, to  changing international 
environaent, to growth, to changing industrial composition, etc. The 
payoff to surveys that could thus exploit the Bank's earlier data muld 
appear to be far higher than those o f  alternative countries. 
Furthermore, the Bank's data tapes include a good deal o f information 
that has never been analysed and they should be available to inform any 
new e ffo rts  in those countries. If the expense o f  re-surveying a ll 
three o f the developing countries in that study were prohibitive, a 
modest survey (say 50-75 firms) in only one o f  them (preferably the 
Philippines, where the original data were o f  the highest quality) would 
have a significant return.

2. Further Electric Power Heasures

It would be ixifortwate i f  David Horawetz's very penetrating 
cr itic ia a  o f  e lectr ic  power based measures o f capital utilization were 
to be so e ffective  as to discourage their further use. Die short
comings o f those measures that Morawetz pointed out apply only to their 
use in making interindustry comparisons. But much o f  what we went to 
learn from utilization  measures is  how they change over time in re
sponse to changing economic policies and circumstances. For those pur
poses, e le ctr ic  power measures have a very great deal to recommend 
them.

The major virtue o f e lectric  power measures o f  capital utilization  
is  that they are inexpensive to generate and cheaply updated. Hurray 
Foss used this device to produce a long aeries o f capital utilization  
data for US manufacturing and Kim and Kwon did the same for Korea, as 
reported above. Both aerve very nicely to show how utilization  rates
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have changed, concurrently with Important policy changes In the latter 
case. Their conclusions were l i t t le  affected by the problems raised in 
Intersectoral comparisons. And both studies relied an data readily 
available from government agencies.

I would therefore recommend (a) that the Korean data be brought up 
to date to cover the decade o f the t970's; (b) that the Brazilian 
studies be translated into Ehglish; and (c) that a niaiber o f other 
countries' data bases be explored to determine which o f  them has 
accunul8ted the data necessary for estimation o f utilization rates over 
time, with the intention o f  initiating other studies. Once estab
lished, these series should be içdated regularly on the basis o f 
incremental changes in installed motor capacity and power consumption.

3. A Conference on Capital Utilization

One o f  the most useful o f research activ ities  would be, simply, to 
get together those people who have worked on capital utilization 
studies and those in government planning and statistica l agencies rfiose 
interests in capital productivity w ill lead them to consider such 
studies and p o lic ies  in the near future.

TWo primary purposes would be served by such a conference. The 
f ir s t  is  to fam iliarize those busy practitioners in the field with the 
considerable increase in c la rity  o f these issues that's been made 
possible by the research o f  the past decade. He now have a far clearer 
understanding o f this dimension o f productive efficien cy  and its  
signifiance for capital productivity and that understanding will 
sign ificantly  improve planning efforts and the usefulness o f the data 
gathered on u tiliza tion . A conference seems the most fruitfu l way to 
convey that information as well as to inform researchers, in turn, o f  
the Interests and concerns o f those in government.

The other purpose is to encourage the iae of coherent 
methodologies in order that as much as possible o f the data generated 
can be compared. While it  would be the researcher's ideal to have all 
data generated by a common questionnaire on methodology (as in the Bank
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study), a more rea lis tic  aim would be to make those responsible for 
gathering data awdre o f the variations Inherent in these estimates so 
that they can make their own choices and do so with more explicitness 
in their reported studies. Hie failure o f  same o f the studies reported 
above to be aware o f  these problems vitiated their usefulness.

The promise o f renewed investigation o f capital u tiliza tion  in 
developing countries is  considerable and timely. I hope that th is 
survey w ill contribute to that e ffo r t .
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NOTES

1. The yearly rental rate o f capital Is, under even the simplest
circus stances, P. = P (r+d), where P is  the purchase price o f a unit k m  m
o f capital Stock, d is the rate o f real depreciation and r the real 
rate o f  interest. The increase in real interest rates noted in the 
text has increased the real rental rate o f capital by about 60? for 
capital stocks with a twenty year l i f e .

2. See Winston, JEL.

3. This section is based on Winstor, 1970, EJ, JEL, Vftnston-HcCoy,
AER, and Betancourt-Cl ague .

4. IJhder any rea lis t ic  assumptions about depreciation.

5. Not to be confused with an "overtime wage premimim."

6. We w ill ignore "GNP Gap" capacity questions as being too aggregated 
for the issues o f  this study.

«

»
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