
Capacity Utilization Indexes

Plants and equipment are subject to the same 
fluctuating business conditions that affect the jobs 
of manufacturing workers. As the employment rate 
measures the use of labor resources, so do capacity 
utilization indexes measure the use of plants and 
equipment.

This article focuses on capacity utilization 
measurements which apply to the national economy, 
but it should be noted that the same type of measure 
is also used in analyses of the individual firm. For 
example, the forecasting of company costs, cash 
flows, and capital requirements all depend on evalua
tions of capacity utilization.

Capacity utilization measures for sectors of the 
national economy are useful in the study of in
dustrial price movements, business capital invest
ment, and employment. They are also useful in for
mulating and evaluating the impact of fiscal and 
monetary policies. For example, monetary policy 
geared to reduce consumer demand in an inflationary 
period could be evaluated by the changes in capacity 
utilization which occurred.1

Capacity utilization is defined as the ratio of actual 
output to capacity output and is written symbolically,

where CU is capacity utilization, A O  is actual out
put, and CO is capacity output. An index of ca
pacity utilization reflects changes in the extent to 
which industry achieves its potential output.

Before further discussion of capacity utilization 
indexes, the underlying concept of capacity output 
must be clarified. Capacity and capacity output are 
interchangeable terms which refer to a firm or in
dustry’s maximum potential production under certain 
conditions. The economic and engineering defini
tions of capacity establish those conditions.

The economic definition of capacity refers to the 
quantity of output that for the short run can be pro
duced at or near the firm’s lowest average cost with 
a fixed stock of plant and equipment. It assumes 
that suitable raw materials and labor are available 
in the amounts needed.2 The engineering definition 
also refers to the quantity of output that can be pro
duced in the short run with a fixed stock of plant 
and equipment and adequate supplies of suitable

1 Measures of Productive Capacity, Report of Subcommittee on Eco
nomic Statistics to Joint Economic Committee (W ashington, D. C .: 
Government Printing Office, 1962), p. 4.
2 Ibid., pp. 3-7.

materials and labor. Under this definition, however, 
the limiting factor is the durability of the plant and 
equipment, not the lowest average cost. Capacity is 
the maximum output that can be repeatedly pro
duced without causing breakdowns and is likely to 
be greater than that determined by the economic 
criteria.

The economic definition incorporates into the con
cept of capacity actual operating practices such as 
the length of the typical workweek and downtime for 
maintenance. These normal working procedures are 
taken into consideration when estimating the lowest 
average cost. This is not the case with the engineer
ing definition which takes the durability of the plant 
and equipment as the only constraint and assumes 
that normal working procedures are flexible and 
will not hamper the productivity of plant and equip
ment.

Publishers of capacity utilization indexes rely 
upon the concepts of capacity output defined above, 
though it is not always clear which. The enormous 
task of determining the level of capacity output 
empirically has caused them either to seek ap
proximate measures of capacity or to avoid explicit

TABLE I

McGRAW-HILL OPERATING RATES
Preferred

Rate
Industry  Dec. 1969 Dec. 1968 Dec. 1969

Iron & Steel N A N A N A
N o n ferro u s M e ta ls 92 90 98
Electrical M ach in ery 65 82 91
M ach in ery 85 82 94
Autos, Trucks, & Parts 85 91 87
A erosp ace 82 88 93
O ther T ransportation

Equipm ent 84 84 91
Fabricated  M e ta ls 80 83 87
Instrum ents 83 84 92
Stone, C lay , & G la s s 82 79 92
O ther D urab le s 83 85 92
Total D u rab le s 80 84 92
Ch em ica ls 76 82 91
Paper & Pulp 92 93 98
Rubber 89 92 95
Petroleum 97 92 98
Food & Be verages 87 85 94
Textiles 86 91 95
O ther N o n d u ra b le s 87 86 97
Total N o n d u ra b le s 86 87 96
A ll M a n u fa c tu r in g 83 85 93
M in in g 89 87 99
Electric Utilities 87 88 89
G a s  Utilities 84 94 93
A ll Industry 83 85 93

N.A.: N o t A v a ilab le .

Source: 23rd A n n u a l M c G ra w -H ill Survey, Business P lans  
for New P lants a n d  Equipm ent, 1970-73.

6
Digitized for FRASER 
http://fraser.stlouisfed.org/ 
Federal Reserve Bank of St. Louis

May 1971



use of the definitions. As it is extremely difficult 
to compute capacity empirically, the publishers claim 
that over time their indexes serve better to reflect 
trends in capacity utilization than precise levels of 
capacity utilization.

The purpose of this article is to describe and com
pare the capacity utilization measures which are 
published by five organizations: McGraw-Hill 
Publishing Company, the Board of Governors of 
the Federal Reserve System, the Wharton School 
of Finance and Commerce, the Department of Com
merce, and the National Industrial Conference 
Board.

McGraw-Hill’s Operating Rates The Econom ics 
Department at McGraw-Hill publishes industrial 
operating rates on the basis of an annual survey. 
Questionnaires, which are sent to a sample of large 
corporations, ask about recent and planned additions 
to capacity, the actual operating rate at year end, 
and the preferred operating rate (considered the 
profit maximizing rate by McGraw-Hill). How
ever, neither “ capacity” nor “ operating rate” is de
fined for the respondents as the difficulty of apply
ing such a definition to a multiproduct corporation 
might seriously reduce the level of response. Mc- 
Graw-Hill assumes that within each industry these 
terms are defined similarly.

To get mean operating rates for each industrial 
category the responses of individual corporations 
within those categories are averaged using weights 
based on employment. The mean operating rates 
for each industry are further averaged using value- 
added weights from the Federal Reserve industrial 
production index to obtain an operating rate for “ All 
Manufacturing.”

Conducted since 1947, the McGraw-Hill survey 
embraces an undisclosed number of firms in 21 
major industrial categories such as electrical ma
chinery, chemicals, and mining. In December 1969, 
the sample represented 66 per cent of capital in
vestment, 58 per cent of fixed assets, and 43 per 
cent of employment of all manufacturing industry 
in the U. S. In those industries where sample 
coverage is narrow, firms are selected to provide a 
cross section. Commercial business, which includes 
trade, finance, and services, is such an industry; the 
sample in that field consists primarily of large chain 
stores, mail order department stores, insurance com
panies, and banks.3

3 23rd Annual McGraw-Hill Survey, Business Plans for N ew  Plants 
and Equipment, 1970-73, May 1970 (New  York: M cG raw -H ill), p. 9.
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Source: Federal Reserve Bulletin, O ctobe r 1970.

The Federal Reserve Capacity Utilization Index
The Board of Governors of the Federal Reserve 
System publishes a quarterly index of capacity 
utilization for total manufacturing. This index re
lies heavily on McGraw-Hill’s operating rates which 
are collected at the firm rather than establishment 
level so that a diversified firm is classified according 
to its main product. For example, a corporation may 
manufacture electrical machinery, electrical parts 
for cars, and electrical navigation instruments. If 
electrical machinery represents most of its sales, the 
entire output is classified as electrical machinery. 
By aggregating the industrial categories to total 
manufacturing, some of the errors resulting from 
this survey approach will cancel out.

The first step is to compute capacity output for 
a group of primary-processing and advanced-pro- 
cessing industries. Series used in this calculation 
are the Board’s production index, McGraw-Hill’s 
data on capacity and operating rates, and the census 
data on gross capital stock. Capacity output for the 
end of each year is computed by dividing actual 
output by McGraw-Hill’s operating rates for each 
industry. Two separate steps follow in which (1 ) 
the ratio of capacity output to McGraw-Hill’s ca
pacity index is regressed on time; and (2 ) the ratio 
of capacity output to capital stock is regressed on 
time. The purpose of this regression is to smooth 
the utilization series with the more stable capacity 
and capital stock series. The two regression results 
are averaged for a final estimate of capacity for both 
the primary-processing and advanced-processing in

TABLE II
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dustries mentioned above.4 The final index is a 
weighted average of the two separate estimates for 
primary and advanced-processing industries. This 
capacity index is then divided into industrial pro
duction to get capacity utilization.

The Wharton School Capacity Utilization Index
The Wharton School of the University of Penn
sylvania publishes quarterly estimates of capacity 
utilization for the manufacturing sector including the 
durable and nondurable goods subsectors, the manu
facturing sector combined with mining and utilities, 
the service sector, the contract construction sector, 
and a weighted average of all sectors. These esti
mates are calculated for 36 industries before they are 
averaged into industrial sectors with Federal Re
serve value-added weights. For five of the industries 
a direct measure of utilization is employed. For the 
other 31 industries, output is divided by capacity to 
get the utilization estimate. All but two of the 31 
capacity utilization computations use the Federal 
Reserve Index of Industrial Production for the 
measure of output.

Estimates of capacity begin with seasonally ad
justed monthly output series for each of 31 in
dustries. The monthly data are then averaged into 
quarterly values. Then periods are identified in

4 Almarin Phillips, “ An Appraisal of Measures of Capacity,”  Am eri
can Economic Review, Vol. LIII, No. 2 (May 1963), p. 279. See 
also Frank DeLeeuw, “ A  Revised Index of Manufacturing Capacity,” 
Federal Reserve Bulletin, Vol. 52 (November 1966); and “ Revised 
Indexes of Manufacturing Capacity and Capacity Utilization,” Fed
eral Reserve Bulletin, Vol. 53 (July 1967).

TABLE III

WHARTON INDEX OF U. S. 
CAPACITY UTILIZATION

Manufacturing

Q u arte r Per Cent

1966 I 95.9
II 96.9
III 97.1
IV  96.9

1967 I 94.1
II 92.5
III 92.0
IV  92.7

1968 I 93.5
II 93.8
III 93.2
IV  93.8

1969 I 94.4
II 94.8
III  95.0
IV  92.4

1970 I 90.6
II 89.1
III 87.5

Source: W h arto n  Q uarterly , W inter 1971.

which each industry produced as much as it could. 
Such a period shows up as a peak in the series and 
is also classed historically as a time when the in
dustry was pushed to the limit, as in 1947 and during 
the Korean War. Potential capacity output between 
peaks is estimated by joining successive peaks with 
straight line segments. Potential capacity beyond an 
identifiable peak is determined by a straight line 
drawn and extrapolated beyond the last two peaks 
until it lies over the current production period.5 The 
Wharton Quarterly capacity utilization estimates for 
the manufacturing sector are shown in Table III.

The National Industrial Conference Board Ca
pacity Utilization Index The National Industrial 
Conference Board computes “ a rough index of ca
pacity utilization” for manufacturers of durable and 
nondurable goods, which is published in its Semi
annual Survey of Investment Conditions. Begun in 
1965, the survey covers approximately 421 large 
manufacturing companies.

The NICB asks the companies surveyed to in
dicate if their plant and equipment facilities are (1 ) 
inadequate, (2 ) sufficient, or (3 ) more than ade
quate. Those companies indicating more than ade
quate capacity are asked to specify the extent of 
under-utilization. Corresponding to each rating is 
an assumed range of utilization. The midpoints of 
these ranges are used to weight the assets of the 
companies checking each response. The sums of the 
weighted assets are then divided by the unweighted 
totals of all respondents’ assets to give the final 
utilization rates. For August 1970 these rates were: 
durables 88.5, nondurables 92.7, total manufactur
ing 90.6.6

The Department of Commerce Evaluation of Ca
pacity The Department of Commerce began 
collecting information on capacity utilization in 
manufacturing in 1964. Each company participating 
in the survey is asked how it rates its stock of plant 
and equipment in light of prospective sales for the 
coming year. There are three rating choices:
(1 ) more plant and equipment needed, (2 ) about 
adequate, and (3 ) existing plant and equipment 
exceeds needs.

The survey intentionally bypasses the complicated 
definitions of product-mix, length of workweek, and 
number of shifts in hope of getting a large response

5 Ibid., p. 282. See also L. R. Klein and R. Summers, The Wharton 
Index of Capacity Utilization, Economic Research Unit, Wharton  
School of Finance and Commerce, University of Pennsylvania, 1966; 
and Wharton Quarterly, Wharton School of Finance and Commerce, 
University of Pennsylvania.
3 Investment Conditions-. Second Half, 1970, Semiannual Survey,
National Industrial Conference Board, Inc., New York, pp. 9-10.
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TABLE IV

MANUFACTURERS' EVALUATION OF THEIR CAPACITY BY QUARTER 

(Per Cent Distribution of Gross Capital Assets)

1968 1969 1970
1 II III IV 1 II III IV 1 II

M o re  P lants an d  Equ ipm ent N eeded

A ll M a n u fa c tu r in g 40 41 45 47 48 43 44 46 44 42

D u rab le 39 41 44 45 46 40 40 39 37 34

N o n d u ra b le 40 41 45 49 49 46 48 53 51 49

A b o u t  A d e q u a te

A ll M a n u fa c tu r in g 55 53 50 48 47 52 51 49 50 52

D u rab le 53 50 48 48 47 53 53 53 53 56

N o n d u ra b le 58 56 52 48 48 51 49 44 47 48

Ex isting P lant a n d  Equipm ent 
Exceeds N eeds

A ll M a n u fa c tu r in g 5 6 5 5 5 5 5 5 6 6
D u rab le 8 9 8 7 7 7 7 8 10 10
N o n d u ra b le 2 3 3 3 3 3 3 3 2 3

Source: D epartm ent o f Com m erce, Survey  o f  Current Business, Sep tem ber 1970.

which will permit broad comparisons over time.7 
The sample covers manufacturing corporations 
registered with the Securities and Exchange Com
mission and non-registered manufacturing companies. 
Corporations and companies are classified by in
dustry in accordance with their principal products.8 
Table IV  shows the per cent of the sample’s total 
assets held by the companies responding to each 
rating choice.

Summary and Conclusions The W harton School, 
the Federal Reserve, and the Commerce Depart
ment publish their capacity utilization indexes 
quarterly. The Wharton School and Federal Re
serve rate capacity utilization on a 0 to 100 per cent 
scale, and both prepare indexes for “ All Manufactur
ing.” The Wharton School prepares, in addition, 
indexes for nondurable and durable goods in
dustries, the service industry, the contract construc
tion industry, a combination of manufacturing, min
ing, and utilities, and an overall index. The Com
merce Department prepares a comprehensive index 
for manufacturing industries and two indexes for 
the durable and nondurable goods subsectors of 
manufacturing by listing the three possible responses 
to its survey and the proportion of the sample 
answering each. The greatest amount of industrial 
detail among the quarterly indexes is provided by 
the Wharton School.

The National Industrial Conference Board pub
lishes three capacity utilization indexes semian
nually : one for “ All Manufacturing” and two for 
the durable goods and nondurable goods subsectors.

7 Survey of Current Business, U . S. Department of Commerce, Office 
of Business Economics, Washington, D. C., March 1964, p. 10.
8 U. S. Plant and Equipment Expenditures by Business, Joint
Statistical Report, U . S. Department of Commerce, Office of Busi
ness Economics, and Securities and Exchange Commission, W ash
ington, D. C., September 1970, p. 4.

Corporations in the survey are asked questions 
similar to those used by the Commerce Department. 
The responses are converted to a final index on the 
0 to 100 per cent scale.

The McGraw-Hill Company publishes 25 operat
ing rates annually based on its survey of large cor
porations. The benchmark data collected in the 
annual survey is also used along with the Federal 
Reserve production index to estimate monthly operat
ing rates for 18 industries. More industrial detail 
is provided in the McGraw-Hill index than any other 
regularly published index of capacity utilization. 
McGraw-Hill was also the first organization to 
publish capacity utilization indexes, and these in
dexes are essential to the Federal Reserve method 
of calculating capacity.

Conceptual and measurement problems notwith
standing, capacity utilization indexes have proved 
useful because of their relationship with other eco
nomic measures. Margaret Matulis, formerly with 
McGraw-Hill, found a “ fairly good relationship be
tween the changes in the amount of investment 
going for expansion and the manufacturing operat
ing rate,” and “ an even better relationship between 
. . . the operating rate and wholesale prices of manu
factured goods.” 9

Frank DeLeeuw, formerly with the Board of 
Governors of the Federal Reserve System, noted a 
good relationship between capacity utilization for all 
manufacturers and the backlogs of appropriations 
for new plant and equipment by manufacturers.10

Robert W . Chamberlin

Margaret K. Matulis, “ The McGraw-Hill Measures of Capacity 
and Capacity Utilization,” 1!)6S Proceedings of the Business and 
Economic Statistics Section of the American Statistical Association, 
Washington, D. C., 1968, pp. 22-24.
10 Frank DeLeeuw, op. cit, p. 1606.
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