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Preface

This study of labor and material requirements for the construction of schools
is one of a series whichthe Bureau of Labor Statistics have made of various types of
construction that might be affected by future governmental action. It is similar to an
earlier study of school constructionmade in 1959, Other previously published studies
include highways, Federal office buildings, hospitals, civil works activities of the
Army Corps of Engineers, public housing, private one-family dwelling units, college
housing, and sewer works construction.

These studies are made by the Bureau’s Office of Productivity, Technology and
Growth under the general direction of Jerome A, Mark, ;Assistant Commissioner for
Productivity, Technology, and Growth, The study was directed by James F. Walker,
Henry Renten was responsible for the collection of data,

The Bureau gratefully acknowledges the cooperation of the Housing and Home
Finance Agency for making available much of the data on federally-aided school
projects.
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Introduction

Public school construction was chosenas
the first in this series of studies because of
the pressing need for newclassrooms atthe
time. It was selected for restudy because of
its continuing importance in total expendi-
tures for new construction that can be
affected greatly by governmental action, The
changes in total labor requirements and
occupational mix, as well as changesinma-
terials used in school construction during
the 5 year period since thefirststudy, pro-
vided added justification for the recent
survey., Expenditures for educational con-
struction, bothprivate and public, have risen
steadily for many years and totaled over $6
billion in 1966, It is second only to highways
in public construction outlays.

Nature of Survey

This studyis basedona survey of. selected
elementary and secondary public schools
constructed primarily during the period
1964-65. Data were collected from 103 proj-
ects, selected from the four broad geo-
graphical regions of the U.S.1/

The study was designed primarily to
determine the total man-hours of employ-
ment required for a fixed dollar volume
($1,000) of school construction. Man-hours,
as defined for the survey, include both on-
site construction employment and off-site
employment requiredto produce and deliver
the materials used in school construction.

In addition to providing information on
man-hours, the study also includes data on
the types and value of materialsused, wages
paid, occupational distribution, and use of
apprentices.

Results of the studies are being used to
evaluate changes in costs and to attempt to
measure the changes inoutputper man-hour
for on-site construction workers between
the two studies.

l/ For a more detailed description of
method, and for a list of States included in
each region, see appendix.

Limitations of the Data

The planning, developing, and building of
schools vary greatly among the various
school systems, and a sample of projects
large enough to reflect all of the potential
factors affecting some of the detail pre-
sented would have been prohibitive,

There is no known bias in the sample se-
lection, but the number of projects studied
was insufficient to insure a high degree of
accuracy for all of the estimates published.
The estimates on total employment, occu-
pational distribution, and total shares of
on-site wages and materials are believed
to be accurate.

Certain types of employment possibly
affected by school construction were not
covered by the survey. No estimates were
made of the employment used in planning
and designingthe schools. Suchexpenditures
also were not included in the contractcosts
studied. (See appendix.) Also excluded
from the survey was the labor involved in
installations made by public-utility em-
ployees as well as any site preparation or
landscaping work not covered by the con-
struction contract,

Employment created by the respending of
wages and profits--commonly called the
multiplier effect--also was not considered
within the scope of the study.

The principal difference betweenthis and
the earlier study was the inclusion in this
study of estimates of the employment effect
of contractors’ overhead. In presenting
comparisons of the two studies, adjustments
have been made to the earlier data to in-
clude these estimates.

General Survey Findings

Approximately 198 man-hours of labor
were required for each $1,000 of school
construction in 1964-65, representing a
decline of about 16 percent from the sim-
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Chart1. Distribution of 189 Man-Hours for Each $1,000
of School Construction Contract,1964-65
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ilar study conducted in 1959. On-site em-
ployment also decreased 16 percent, from
86 to 72.3 man-hours. 2/

A comparison of man-hour requirements
for the two studies is shown below,

The comparison of man-hours per $1,000
of construction reflects changes in con-
struction prices and shifts in types of

schools in addition to changes in labor re-
quirements per unit of school construction.
Unfortunately, a good deflator to remove the
effect of price change from value changesis
not available for the construction industry.
Although an attempt is made in the studyto
provide both a representative sample of
schools in both periods and also to match
the sample of schools for the two periods,
the latter objective could not be realized
in all characteristics.

Man-hours Per §1,000 of Contract

1964-65 1959
Number Percent Number Percent

Total man-hours-----------u-- 198 100 235 100

Construction -------------- 81 41 96 41

On-site --=-eoocmooeao oo 72 36 86 37

Off-site ------------nm-- 9 5 10 4

Manufacturing ------------- 65 33 74 31
Trade, transportation and

services -------=----- 37 19 46 20

All other industries . 15 7 10 4

1/ Includes 1 hour of indirect

2/ A quality check on the earlier study
indicates that the original estimate of 84
hours was understated by about 2 hours.
Adjustments also were made for off-site
hours, as a result of a new input-out study
(1958 interindustry data), and the inclusion
of an estimate covering the contractor’s
overhead expenditures., The revised total
employment for the 1959 study was 235
hours per $1,000 of contract. This com-
parison must be qualified as must other
comparisons because of the lack of strict
matching of project with similiar charac-
teristics between the two studies. Neverthe -
less, they are useful as indicators of the
general change which has takenplaceinthis
time period.
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construction employment.

As a result, the comparisons of square
footage cost which follow do reflect some
differences in characteristics. This does
not obviate the conclusion of the relative
stability in square footage cost over the two
periods since to a very appreciable extent
the schools compared were similar. More-
over, the findings need not be inconsistent
with the appearance of price changes for
school construction which could affect cer-
tain types of schools in certain localities
in selected regions,

Comparison of Samples

In general the schools surveyed in the
more recent period were larger and had
more classrooms. Also a greater propor-
tion of them had air conditioning, audito-



riums and gymnasiums., However, the
schools in both surveys showed the same
proportion of space utilized for non-class-
room purposes. The accompanying table
indicates some of the characteristics of the

schools in each study.

Characteristics
(Average) 1964-65 1959

Floor space (1000

square feet)--------- 60.0 51.4
Cost per square foot--- § 14.16 $§ 14.16
Number of classrooms--- 24.6 21.0
Cost per classroom----- $ 34,500 $ 35,000
Construction cost-=----- $850,000 $730,000

Although there was no change in cost for
the average school from the first to the

second study, variations in construction
costs were observed in comparing type of
school and other building characteristics

(See table 1.)

foot
creased for elementary schools

Square and classroom costs in-
and de-
creased for secondary schools from 1959to

1964-65.

Square foot cost increased in the North-
east and West and remained about the same
or decreased in the NorthCentral and South.
In the earlier study square foot costs were
higher in metropolitan areas but in the
latter study the differences were smalland

not consistent,

Square foot costs

1959 1964-65
Northeast------- 16.99 18.98
North Central--- 13.67 13.55
South-------=--- 12.11 11.56
WeSt-nmmomennaon- 14.25 15.53
All schools----- 14.16 14.16

In both studies the larger projects were
more costly per square foot, but the differ-
ence was smaller in the more recent study.

There were no significant changes in the
relationship of square foot costs by types
of structure. In general, square foot cost
differentials tended to narrow in all com-
parisons except by region,

Changes in On-site Man-hour Requirements

1. Man-hour requirements per square
foot of school construction decreased from

1.19 in 1959 to 1.02 in 1964-65.

2. The total value of material putinplace
per man-hour increased about 16 percent
during the same period. Some of this gain
possibly is due to the increased use of pre-
fabricated materials.

3. Man-hour requirements per $1,000 of
contract were 16 percent lower, indicating
a reduction of about 2,75 percent a year
(compounded during the 5-1/2 year period.)

4. The proportion of on-site wages to
total contract costs remained about the
same {(around 26 percent) between the two
periods, despite an increase of 16 percent

in average hourly earnings.

On-site labor requirements inthe 1964-65
study declined
regions, but costs per square foot between
the regions varied both in level and trend.

in each of the four broad

Man-hour Decreases in
requirements man-hour
per square foot requirements
1959 1964-65 (Percent)
1.291 1.192 8.3
1.129 .957 15.2
1.199 1.025 14.5
1.149 .955 16.9
1.189 1.024 13.8
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On-site Man-hour Requirements

On-site man-hour requirements varied
considerably betweenprojects, but over half
of the projects studied had man-hour re-
quirements (per $1,000 of construction),
ranging from 55 to 75. Most of the projects
having higher man-hour requirements were
in the South and North Central regions.

In general, differences in man-hour re-
quirements between projects and specific
groups of projects narrowed., The most sig-
nificant change in relationships from the
previous study occurredinthe smaller proj-
ects, In the earlier study, smaller projects,
including most of the elementary schools,
had much higher labor requirements per
$1,000 of contract. Inthe more recent study,
size of project did not appear tobea signi-
ficant factor, and elementary schools as a
group actually had lower labor require-
ments, It should be noted that only a few
very small projects (under $200,000) were
included in the more recent study.

The increased efficiency in the smaller
projects was not evident in the nonmetro-
politan areas. Man-hour requirements in
nonmetropolitan areas were over 15 percent
higher than those in metropolitan areas. In
the earlier study, this difference, on the
average, was less than 6 percent.

When on-site labor requirements are
compared on a square foot basis, the dif-
ferences between projects and specific
groups of projects are much smaller. Two-
thirds of the projects had labor require-
ments between 0.8 and 1.2 man-hours per
square foot.

As in the earlier study, on-site man-hour
requirements were related to three major
factors: (1) availability and use of labor-
saving equipment, such as cranes, eleva-
tors, and conveyors; (2) amount of prefab-
ricated components; and (3) proportion of
skilled workers.

Table 3 shows the man-hour require-
ments of projects according to the propor-
tion of lower skilled workers used, Labor

requirements were 60 percent greater for
projects having 45 percent or more of their
total man-hours in lower skill occupations
than for projects with 25 percent or lessin
those categories,

Requirements by Occupation

Changes in the occupational distribution
between the two studies were insignificant
and more or less predictable. Decreasesin
the proportion of plasterers, lathers, and
ornamental iron workers, and increases in
operating engineers, sheet metal workers,
and tile setters were typical of occupational
trends in building construction.

The most important jobnumerically con-
tinued to be carpenters, in spite of a 12
percent decrease in their share of the work.
Many carpenters performed jobs not con-
nected with lumber as they have developed
skills in materials which have replaced
lumber,

Lower skilled - jobs continued to represent
about 30 percent of the occupational work
force, Although the proportion of lower
skilled workers declined in the Northeast,
North Central, and Western regions during
the interim between the two surveys, the
Southern region employed a higher percent-
age of these workers in 1964-65 (43.4 per-
cent) than in 1959 (40.3 percent).

Formal apprentices represented 4.1per-~
cent of the work force, anincrease over the
3.7 percent reported in 1959. Electricians
accounted for the largest proportion of ap-
prentices, 15.1 percent, Most of the trades
had higher proportions of apprentices work-
ing than in the earlier study. Apprenticeship
programs were most evident in the West.

Contractors’ Shares

The trend toward subcontracting con-
tinues, and the general contractor’s share
of total employment (inman-hours) declined
from 47.4 percent in 1959 to 42.0 percent
in the later study. Thelargestincrease was
in masonry subcontracting (see table 8).
Subcontracting increased in all regions, but
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Chart 2. Percent Distribution of OnNn-Site Wages
and Materials Used for Each $1,000
off School Construction Contract,1964-65
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the increased use of subcontractors was
mostpronouncedinthe North Central region.

The average number of subcontractors
per project increased from 19 in 1959 to 26
in the 1964-65 study. Part of this increase
was due to the greater size of the projects,
since larger projects almost inevitably in-
volve more subcontractors.

On-site Wages

Average wage rates for on-site labor
advanced over 16 percent between the two
studies, This increase in worker earnings,
however, did not alter the relationship of
wage payments to total contract costs, 25.8
percent in 1964-65 compared with 25,7 per-
cent in 1959, Increased wages in the industry
have been offset by lower man-hour require-
ments, to the extentthaton-site wagesarea
smaller proportion of the contract dollar
than they were 30yearsago (3l.1percent).3/
On-site wages in more than half of the pro-
jects studiedinthe more recent survey (55.6
percent) fell into a very narrow range, be-
tween 22.6 and 27.5 percent of the contract
dollar,

The proportion of on-site wages was
fairly consistent among specific groups of
projects regardless of wage levels. (See
table 9.) Projects with higher wage rates
required less man-hours (per $1,000 of
contract).

It should be noted that the wage informa-
tion presented in this report does not
include many costs whichmightbe consid-
ered labor costs. For example payroll taxes,
workmen’'s compensation, fringe benefit
costs, These items were not studied, but it
can be assumed safely that such costs have
increased more proportionately, than wage
rates.

Construction Time

The average school project studied re-
quired 52 weeks from the beginning of the

3/ According to an unpublished study of
public works projects in the late 1930’s,

contract to its completion. As can be ex-
pected, construction time varied by size of
project and geographical location, Con-
struction time was generally comparable to
the earlier study and no significant reduc-
tion was observable by project size and
region. (See table 10.)

When construction time for each project
was divided into deciles, it was shown that
a majority of the work force (53.5 percent)
is employed from the 4th through the 7th
deciles. For the typical project, only 4.3
percent of the employment occurs in the
first 5 weeks and only 3.5 percent in the
last 5 weeks. Peak employment is reached
in the sixth 5-week period, when 14.6 per-
cent of the total man-hours are worked.(See
table 11.)

Affect on Other Industries

Employment generated in manufacturing
industries from school construction runs a
close second tothe number of jobs occurring
in the constructionindustry, Labor require-
ments per $1,000 of school constructiontotal
82 man-hours in the construction industry
and 65 in manufacturing; almost one-third
of the total labor requirements is fulfilled
by the manufacturing sector. (See table12,)
About 38 of these hours would be inthe last
stage of manufacturing, and the balance in
other manufacturing plants supplying those
manufactures, directly or indirectly.

The total employment effect is felt in
all sectors of the economy. The trade sector
accounts for about 11 percent of the total
hours and transportation industries over 4
percent, Service industries areincreasing
their share of employmentparticipationand
in the latest study accountedfor over 3 per-
cent of all jobs.

Materials Used

A little over 54 percent of each contract
dollar was spent for materials, supplies,
and equipment, Nearly half of this was for
two major groups of materials: stone, clay,
and glass products, $130 (outof every $1,000
of contract); and metal products, $134.60.

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



Major items in these two groups were
ready-mix concrete, $32.90; brick and
structural tile, $19.60; structural steel,
$32.70; and reinforcing bars and joists,

$28.30. 4/

Lumber and lumber products were valued
at $50,90; millwork represents the major
item in this group.

Heating and ventilating equipment, in-
cluding air conditioning, totaled $51.90 and
other electrical equipment and materials,
$52.90. Plumbing products totaled $39.

The total material expenditure was about
2 percent lower thanthe earlier study. Com-
parisons of individual times were difficult
because of changes in classification and
other reasons., 5/

Some changes in material requirements
were notable, Air conditioning, which was
rare in the earlier study, was reported in
27 percent of the projects studied and repre-
sented $9.20 in material purchases, Uses of
precast concrete products increased, Other

4/ Currently, there is about $6 billion a

year being spent on educational construc-
tion, both public and private. Thisindicates
expenditures for materials in this area is
$3.25 billion (at the site valuation). The
$28.30 expenditure for reinforcingbars and
joists, for example, represents a current
annual requirement of over $100 million in
these items alone.

5/ Comparisons of material usage be-
tween the two studies are difficult and
frequently misleading. The major reasons
are:

significant gains included the use of acous-
tical tile, vinyl asbestos tile, laboratory
equipment, kitchen equipment, and folding
partitions, Decreases were noted in theuse
of asphalt tile, metal windows, and orna-
mental iron,

The reduction in window glass was prob-
ably attributable to a greater use of pre-
glazed windows, plus a decrease in the
number and size of windows generally
associated with air conditioning, The
apparent reduction in copper products was
due to definitional changes in the standard
industrial classification, and the reduction
in temperature controls was due toclassifi-
cation in greater detail of their components.

Some of the changes inmaterial require-
ments were even greater when viewed on a
regional basis, Nearly all of the air-condi-
tioned schools were located inthe Southand
West. A relatively large expenditure for
shop equipment was made in the North
Central region, Increased expenditures for
fixed school equipment were noted in all
areas.,

1. Differences in classification to ac-
commodate the 1947 input-output matrix
used in the 1959 study, and the 1958 input-
output matrix used in the 1964-65 study.

2. Changes in prices which can make it
appear that the volume of a specific mate-
rial has changed when in fact the change is
due to price increases or decreases,

3. Introduction of new materials or
equipment, such as air conditioning, which
tends to reduce the relative dollar value of
all other items.
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Table 1, Number and Cost of Surveyed School Construction Projects, by Selected Characteristics and Region, 1964-65

United States

Northeast North Central South West
Cost per Cost per Cost per Cost per Cost per
Characteristic
Class-| Class- Class- Class- Class=-
Number |Square| room | Number| Square; room | Number |Square | room Number |[Square | room | Number [Square | room
foot | (thou- foot | (thou~ foot |(thou- foot |(thou- foot |(thou-
sands) sands) sands) sands) sands)
All SchoolS..eeieiineerencccannnns 103 |$14.15($34.5 18 $18.98} $43,7 27 $13.55($34.9 34 |$11.561$28.6 24 1515,.53 [$35.9
Elementary.cecesesscescccsccone 53 14,31 26.3 9 17.73} 33.3 14 12,62 22,9 18 12,82] 23.8 12 15.431 27.6
5eCONdary.cecescaccacecsacsassns 5¢ 14.09( 40.3 9 19.63} 51.3 13 13.95] 43.6 16 11.08§ 31.4 12 15.59{ 43.5
In a metropolitan ared.eceseess 62 14,56{ 33.8 12 18.691 44.8 15 13.20| 28.6 21 11.76} 28.0 14 15.89 | 37.1
Not in a metropolitan area,.... 41 13,68] 35.5 6 19.441 42,0 12 13.89| 43,5 13 11,40 29.1 10 14,48 | 32.7
Construction cost group
(In thousands):
$500,000 and undeX..eeeevecoes 43 12,61] 23.6 3 14.55] 20.3 11 13.18| 22.3 21 11,71 24.3 8 14.02 | 24.5
$500,001 to $1,000,000..¢40.s 28 14.22{ 31,2 6 17.86] 35.2 8 11,51 28,1 5 12,49 27.8 9 15.59 | 33.1
$1,000,001 and OVer.seaeeseas 32 14,69} 42,2 9 19.81| 52.0 8 14,66 47.3 e 11.31 31.7 7 16.12 | 46.3
Type of framing:
Steeliv.eveeserececrsosacnsans 39 15,32( 37.2 11 18,64 46,1 10 13,36} 35.5 13 12,244 26,1 5 16.26 | 37.0
CONCrete,sessssecscacssasesee 19 13.84) 37.9 1 @n @an 5 14,30} 47.0 10 11.65| 28,5 3 14,68 42,9
Load-bearing masonry...eeee.. 40 12,78] 29.2 6 17.44] 31.1 12 13,041 25.7 11 11.23] 30.0 11 14,12} 30.2
WOOUe seuasseenorsosnnssncanas 5 19.46] 44.1 - mmnwa| anew == | me=e- ~--- - sesmea] ccas 5 19.46 | 44,1
1 StOrY.vencecsocnnscnccnncscas 84 13,87 32.4 13 18.91] 39.0 20 13.36| 32.4 29 11.34} 28.1 22 15.83| 34.5
2 to 4 storieS...cvecesceccocns 19 14,86] 40,6 5 19.07| 51.6 7 13.89] 40.1 5 12,321 30.1 2 @/n 1/)
Full or partial basement....... 11 14.80] 42,2 1 @) | @n 2 @an  @an 3 12.07| 31.4 5 14,71} 43,6
No basement..sseeeeeveccsnseses 92 14,07 33.6 17 18,39 42,0 25 13,78 34.8 31 11.52| 28.4 19 15.94| 33.3
Exterior:
MASONTY.essovsseossssosnsacase 89 13,90} 34,9 15 18.99] 45.9 26 13.62) 36,4 31 11.49) 28,8 17 14,52 | 34,2
Curtain wall.ieeseeeevonosnens 8 16,48 26.4 3 18.83] 30.8 1 /) an 2 an Q@n 2 a/n /)
Other.sevseocensossasscscasns 6 17,38] 39.3 - —mmme] e faad semen| mece- 1 /) @n 5 19.35( 41.7
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Table 2. On-Site Man-Hour Requirements for School Construction Projects, by Selected Characterisitcs and Region, 1964-65

United States

Northeast

North Central

South

West

Man-hours per

Man-hours per

Man-hours per

Man-hours per

Man-hours per

Characteristics
$1,000 [1,000 $1,000{ 1,000 $1,000} 1,000 $1,000{1,000 $1,000} 1,000
of kquare| Class- of square [Class-~ of squarejClass- of square|Class- of square [Class-
cost feet room cost feet room cost feet room cost feet room cost feet room
All schools...........couvn, 72.3 1,024 {2,495 62.8 11,192 {2,743 70.6 957 2,462 88.7 1,025 {2,535 61.5 955 {2,209
Elementary.......ooveeuunns 66.9 957 | 1,757 59.3 {1,051 |1,976 67. 847 1,539 80.1 |1,027 1,906 57.9 894 {1,597
Secondary.....voiiiiinnnn 74.8 1,055 3,014 64.5 1,266 {3,306 71.9 | 1,003 [3,137 | _92.4 |1,024 (2,903 63.5 990 (2,761
In a metropolitan area..... 67.6 985 | 2.283 61.6 |1,151 }2,757 63.8 842 1,825 83.1 977 12,330 62.5 993 (2,317
Not in a metropolitan area. 78.3 1,072 12,779 64.7 11,258 12,721 76.7 [ 1,066 |3,389 93.4 11,065 (2,717 58.2 843 |[1,901
Construction cost group
(In thousands):
$500,000 and under...... 73.5 926 | 1,730 64.0 932 (1,302 67.0 883 | 1,495 83.9 982 2,039 58.3 817 |1,426
$500,001 to $1,000,000.. 66.6 946 | 2,076 60.1 {1,073 {2,118 70.5 811 1,978 86.0 [1,074 {2,390 58.0 904 1,919
$1,000,001 and over..... 74.1 1,089 [ 3,126 63.7 {1,263 }3,313 71.7 | 1,051 |3,391 91.7 |1,037 [2,906 64.8 | 1,045 |3,001
Type of framing:
Steel..vviie i, 67.1 1,028 ]2,495 63.9 11,192 |2,947 70.7 944 | 2,507 80.1 980 [2,091 52.3 862 |1,932
Concrete..veeeeerunnnnn 77.5 1,073 | 2,940 61.7 {1,563 {3,876 75.3 11,077 |3,540 84.1 980 |2,394 77.9 [ 1,444 (3,342
Load-bearing masonry.... 76.6 979 12,239 58.9 /1,028 |1,832 64.5 841 11,656 95.4 {1,071 }2,858 60.5 854 11,828
Wood....vvuviv v iinnnnn. 58.7 1,143 | 2,588 R R --- --- --- --- --- --- --- 58.7 | 1,143 [2,588
1 SEOLY.rvvennnnoocosnenons 71.1 987 | 2,301 60.6 {1,145 |2,362 68.3 913 2,213 89.2 |1,012 (2,512 57.8 915 1,966
2 to & sterdes.. ... .0 75.1 1,117 } 3,051 65.6 ]1,251 }3,386 74.5 11,034 2,989 86.8 [1,069 (2,609 82.9 {1,176 |3,924
Full or partial basement... 69.0 01,021 | 2,908 61.7 {1,563 |3,876 74.7 869 12,675 75.2 907 |2,364 68.2 [1,002 |2,970
NO DASEMENt . o v e s veneeneennn 72.8 1,025 | 2,445 62.9 | 1,157 |2,646 70.2 968 | 2,444 89.7 |1,034 2,547 58.4 931 {1,944
Exterior: 3
Masonry.....ovivinnnann 73.7 p,025 (2,573 63.3 | 1,203 12,908 70.7 963 (2,573 89.8 }1,032 (2,587 62.8 912 2,147
Curtain wall............ 59.9 987 | 1,584 58.3 11,099 {1,795 66.9 702 690 64.6 11,002 |1,583 56.6 936 2,180
Other.......covvvvvvann. 61.2 J1,064 j 2,403 --- --- --- - --- --- 80.2 772 {2,157 58.8 1,138 {2,451
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Table 3, On-Site Man-Hour Requirements Per $1,000 of School Construction
by Proportion of Lower Skilled Labor Employed 1/ and Region, 1964-65

Percent of lower United North % North
skilled workers States East Central South West
All occupational groups.. 72.3 62.8 70.6 88.7 61.5

25,0 and under..eeecess 61.8 62.0 66.0 -~ 57.0
25,1 to 35.0i0eevccoces 71.9 64.3 76.7 75.1 70.8
35,1 t0 45,00 000000e00s 86,3 -——- -——— 86,3 -
45.1 and Over.........- 99-2 --- - 9902 -

1/

=" For purposes of this comparison, laborers, helpers, and
tenders were considered lower skilled.

Table 4, Percent Distribution of School Projects, by Number of On-Site
Man-Hours Required for Each $1,000 of Construction Contract,
by Region, 1964-65

United North | North
Percent group States East Central South West

Average man-hourS...eses. 72,3 62,8 70.6 88.7 61.5

Under 55.0ceceecccecsss 10.1 8.5 3.3 --- 36.6
55.0 t0 64.9.c00eccccns 31.5 57.6 36.7 7.8 42.3
65.0 to 74.9.00000scsse 24,1 33.9 34.4 14,7 18.3
75.0 to 84.9..0000rnnes 18.5 - 22,2 34,5 2.8
85.0 t0 94.9, 0000000000 7.4 -——- 3.3 19.0 -—-
95.0 and OVeT.esssveoses 8.3 - --- 24,1 ---

NOTE: Because of rounding, sums of individual items may
not equal 100,
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Table 5. On-Site Man-Hour Requirements Per $1,000 of School Construction Contract, by Occupation and Region, 1964-65

United States Northeast North Central South West
Occupation $
Man-hours Man-hours Man-hours Man-hours Man-hours
worked Percent worked Percent worked Percent worked Percent worked Percent
All occupationS.......ovveunens 72.3 100.0 62.8 100.0 70.6 100.0 88.7 100.0 61.5 100.0
General supervisors......... 2.3 3.2 2.0 3.2 2.3 3.2 2.6 2.9 2.2 3.6
Professional, technical,
and clerical.............. 3 4 8 1.2 --- --- 2 3 1 2
Asbestos workers............ .6 .9 .6 1.0 .9 1.3 .5 .6 .5 .8
Bricklayers.....oooveevvunnn 6.7 9.2 6.5 10.3 8.7 12.3 7.3 8.2 3.3 5.4
Carpenters...ocveeevnoesnses 11.9 16.5 10.1 16.1 10.7 15.2 12.9 14.6 14.0 22.8
Cement finishers............ 1.4 1.9 1.1 1.8 1.3 1.9 1.5 1.7 1.4 2.3
- Electricians.......oeovvvnnn 5.3 7.3 5.4 8.7 5.6 7.9 5.0 5.6 5.2 8.4
& Glaziers....oveveeieesonenne .5 .6 .5 .8 .6 .8 .5 .5 .3 .5
Lathers....covvevennnneonens .7 1.0 .8 1.3 .7 1.0 .7 .8 .7 1.2
Operating engineers......... 2.0 2.7 1.7 2.6 1.8 2.5 2.4 2.7 2,2 3.5
Ornamental-iron workers..... A .5 .6 .9 .5 .6 .2 .3 .3 .5
Painters.....coeveeuinnneasnas 2.5 3.5 2.2 3.5 2.5 3.5 2.8 3.1 2.5 4.0
PlasSterersS...oeevereoesecens .7 1.0 .7 1.0 .6 .8 .9 1.0 .8 1.3
Plumbers.....cvvvvievenuenns 7.0 9.6 6.9 11.0 8.0 11.4 6.5 7.3 6.4 10.4
Reinforcing iron workers.... .7 .9 .3 .5 1.1 1.5 .6 .7 .6 .9
Roofers...... Gerereresanenas 1.0 1.4 1.0 1.5 1.3 1.8 .9 1.0 1.0 1.7
Sheet-metal workers......... 2.5 3.4 2.0 3.1 3.2 4,6 1.8 2.0 3.2 5.3
Soft floor layers........... b .6 b .6 4 .6 b A .5 .8
Structural-iron workers..... 1.2 1.7 1.8 2.8 1.4 2.0 .9 1.1 .8 1.2
Terrazzo workers and
tile setterS.veiuereeenens 9 1.3 1.2 1.9 1.1 1.6 9 1.1 4 .7
Truck driversS....oeeeererons .5 6 2 4 .5 7 5 5 7 1.1
Laborers......ceoeueenennann 17.2 23.8 12.2 19.4 11.9 16.9 30.2 34.1 10.4 16.9
Helpers and tenders......... 5.1 7.1 3.3 5.2 5.2 7.4 7.6 8.6 3.3 5.4
Custodial workers........... 1 2 2 3 2/) 2/ 2 2 2/ 2/
Other...veerereeennnnnnneess 5 7 b 6 3 5 6 6 6

l/WOrking foremen and apprentices are included with journeymen.
2/Less than 0.05 percent.

NOTE: Because of rounding, sums of individual items may not add to totals.
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Table 6.

Occupation and by Region, 1964-65 L

Percent of Apprentices Employed on School Construction Projects

United North North
Occupation States East Central South West
All WOTKerS.eeseeesesossssl 4ol 3.6 4,4 3.5 5.6
Skilled trades only..... 6.6 5.1 6.2 6.5 8.1
BricklayersS.seeseseesses 5.8 9.6 6.1 3.0 6.7
CarpenterS.eecesssescsss 4,6 3.9 1.6 4.8 6.2
Cement finishers........| 1.5 .6 2.3 (2/) 4,1
ElectricianS..eeeeeeseee| 15.1 14,3 10,4 16.7 16.8
GlazierS.ececesoecesscses 5.6 9.3 --- 5.5 6.5
LatherSeceseceesosscsnee 8.0 2,0 .8 8.2 19.7
Ornamental-iron workers. .5 --- --- 1.4 .-
PainterS.ceecececocesnns 4.8 3.3 9.8 2.8 5.0
PlastererS.cececscscceces 7.2 A -~ 10.9 8.5
PlumbersS.cscececcesssncee 8.9 2.3 11,6 11.1 8.6
Reinforcing-iron
WOTKerS.ieeeeesesssnnns 1.6 --- --- 1.7 3.7
| 1TeT3 -3 of - J 4.5 7.5 5.5 3.4 2.8
Sheet-metal workers.....{ 13.2 2.4 14,0 14,9 16.9
Soft floor layerS.eecess 5.9 3.4 9.0 1.8 10.2
Structural-iron workers. 1.0 --- --- .9 5.0
Terrazzo workers and
tile setterS.ieecceses 2.8 --- 4,9 4,4 ---

Digitized for FRASER
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1/Based on data from federally aided school projects only,

2/1ess than 0.05 percent.
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Table 7,

by Cost Group and Region, 1964-65

Average Number of Contractors Per School Construction Project,

Cost group United North | North
(in thousands) States East Central|{ South West
A].l groups......."'....' 26 27 27 21 33
$500,000 and under..... 22 22 23 19 28
$500,001 to $1,000,000, | 25 23 24 23 30
$1,000,001 and over.... 33 34 36 23 49
Table 8, Percent of Total On-Site Man-Hour Requirements for School
Construction, by Type of Contractor and Region, 1964-65
United North | North
Type of contractor States East Central South West
All typeS.ccceasssssssess [100,0 100.0 100,0 100,0 100.0
General.esessssocccscns 42,0 37.6 36,7 45,5 42,3
Electricaliseeeesessess 7.8 8.8 8.3 6.9 8.4
Masonry.'.‘............ 9.6 10.8 10'5 10.7 5.9
Painting.’...O......... 3.2 2.7 4.0 2.8 3.6
Plastering and lathing. 3.6 3.3 3.0 4,1 3.0
Plumbing and heating... 14,8 14,0 17.1 13.5 16,2
Roofing and sheet
metal..’..'ll..ll.... 3.1 3'0 2.9 3.7 2.2
Site preparation and
excavation.,eeceeeoes 2,9 4,2 2,8 2.4 2.9
Structural and
ornamental worK...... 2.4 4,4 3.0 1.3 2.6
Tile and terrazzo work, 2.4 2,6 2.8 2.3 1.9
All other typeS..scess. 8.3 8.5 8.9 6.8 10.9
14
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Table 9. Average On-Site Earnings on School Construction Projects, by Selected Characteristics and Region, 1964-65 v

United States Northeast North Central South West
Average |Wages as a Average |Wages as ajAverage [Wages as a Average | Wages as a] Average | Wages as a
Characteristics hourly |[percent of hourly percent. of| hourly percent of hourly percent of] hourly percent of
earnings|{contract earnings| contract earnings{contract earnings| contract earnings| contract
All schoolsS., . vievinereverrnneennnen $3.57 25.8 $4.18 26.2 $3.86 27.2 $2.70 23.9 $4.27 26.3
Elementary.e.coeseeeereoneeanens 3.77 25.2 4.29 25.4 4.02 27.0 2.88 23.1 4.49 26.0
ot Secondary...voeeeeeicnenenianns 3.48 26.1 4.13 26.6 3.80 27.3 2.62 24.3 4.16 26.4
In a metropolitan area......... 3.87 26.2 4.41 27.2 4.16 26.5 2.87 23.8 4.32 27.0
Not in a metropolitan area..... 3.23 25.3 3.83 24.8 3.63 27.9 2.56 24.0 4.10 23.9
Construction cost group
(In thousands)
$500,000 and under........... 3.40 25.0 3.93 25.2 4.09 27.4 2.79 23.4 4.41 25.7
$500,001 to $1,000,000....... 3.79 25.2 4.23 25.4 3.76 26.5 2.70 23.3 4.32 25,1
$1,000,001 and over.......... 3.54 26.3 4.17 26.6 3.83 27.5 2.65 24.3 4.20 27.2
Type of framing:
Steel...viviievinnnnnnnen vees 3.82 25.7 4.03 25.8 3.87 27.3 2.95 23.7 4.60 24.0
Concrete...oevenn v reanaenn 3.49 27.1 2/ (2/) 3.66 27.5 2.84 23.9 3.90 30.4
Load-bearing masonry......... 3.24 24.8 4,17 24.6 4.14 26.7 2.52 24.0 4.11 24.9
Wood..vvviiininieninnianns 4.74 27.8 -- -- -- -- -- -- 4.74 27.8

1/ includes data on both federally aided and non-federally aided projects.
Insufficient data to warrant presentation.
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Table 10, Average Number of Weeks Required for Construction of School,
by Cost Group and Region, 1964-65

United North | North
Cost group States East Central South West
All gTOUPS,cssesesscscese | 52 62 51 49 50
$500,000 and under..... | 40 36 40 41 39
$500,001 to $1,000,000. 52 58 48 52 49
81,000,001 and over.... 71 76 74 63 76
16
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Table 11. Percent of On-Site Employment for School Construction in Each Tenth of Total

Construction Time, by Region, 1964-65 1/

Ist 2nd 4th 5th 6th 7th 8th 9th | Last
Region tenth} tenth tenth| tenth| tenth]| tenth] tenth| tenth| tenth

United States.......... 4.3 8.2 12,0f 12,9} 1l4.6] 14.00 11.7] 8.6 3.5

3

Northeast........... 3.6 4.9 8.0 11.8 13.7( 15.5| 14.9 13.1} 10.7 3.7

North Central....... 5.1 8.6 9.1 1.1 11.7{ 13.1 14.4 13.8 9.2 3.8
South...vevveeseness 4.0 8.8 10.7 13.0{ 13.3f 1l4.5| 14.0 11.00 7.5 3.1
WesSt.vooeioeeenennns 4.9 9.3 11.7f 10.6f 12.2{ 15.0f 13.00 10.5 8.8 4.1

1/

~" Based on data from federally aided schools only.

NOTE: Because of rounding, sums of individual items may not equal 100.0.
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Table 12. Total Man-Hour Requirements Per $1,000 of School
Construction, 1964-65
Total Primary Secondary
Industry sector man-hours man-hours ! man-hours
All BeCLOTB...cvecrnrnrsnnss 198.0 144.2 53.7
On-site construction...... 72.3 72.3 ---
Off-site construction..... 9.8 9.0 .8
Agriculture........c..u0n. 2.6 .2 2.4
Mining......ooneevinnennns 3.2 .7 2.5
Manufacturing............. 64.9 37.7 27.1
Lumber productsS......... 5.5 3.0 2.4
Furniture......cceeveee. 2.3 2.1 .2
Paper....coeveeeeeeenens 2.5 .9 1.6
Printing............. ... 1.1 -—- 1.1
Chemical............ N 1.7 .2 1.5
Stone, clay, and glass
products.......... cees 11.7 9.3 2.4
Primary metals.......... 9.5 2.3 7.2
Fabricated metal
productS...cceeveennnn 13.0 10.2 2.8
Machinery......ccvveense 5.2 2.7 2.5
Electrical products..... 5.1 3.0 2.1
InstrumentsS............. 1.8 1.4 A
Other and unallocated... 5.5 2.6 2.9
Transportation............ 8.3 3.8 4.6
Trade...voevvenneeoensneas 22.0 17.3 4.7
ServicesS...ceoveerracccnns 6.5 1.1 5.4
Other....coevvereeceseenss 8.4 2.2 6.2
NOTE: Because of rounding, totals may not equal sums of individual
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Table 13. Total Cost of Material Components for Each $1,000 of School Construction Contract, by Region, 1964-65

United North
Selected products and product groups States Northeast Central South West
All products.......... et cereees [ cetetestenaanas .. $542.00 $495.90 $569.30 $567.50 $523.90
Stone, clay, and glass products......... e tr et en tveese.| $130.00 $113.20 $139.80 $154.00 $101.30
Cement, concrete, and gypsum productS............. . Seene 71.40 64.20 70.90 86.80 57.30
Ready-mix concrete............. .. ... ceranan F PN cenean 32.90 31.00 30.00 38.90 30.20
Concrete block............ C e etersesaeesa e esteetnanane erae . 14.10 15.00 19.30 13.40 7.20
Precast concrete ProductS......ccoeiesrraorotncosnsonsorosnanans cae 10.80 7.10 9.30 21.00 1.60
Gypsum productS8.......veueenne trseeveane testeeriutsreerevatanan crene 5.10 5.10 3.70 4,80 7.40
Cement......... rereseruvevrrreses. 4ssesesteasaestecasesnsassnesasonn 5.00 3.30 4.80 5.20 7.00
Concrete pipe.........cvvvvnennn Chteessustnnareasreena cecuvs cveees . 1.50 .40 2.50 1.20 2.00
Miscellaneous aggregate....... P iteeeseessnanrerrtesienaantansan . 1.30 1.80 .70 1.40 1.50
Structural clay products....... Gemecssesnsuebeansuabante Gesuseresaian 27.50 24.60 31.20 35.40 14.00
Brick and structural tile........ Secusesatsuanseeianterenananan ceen 19.60 17.30 20.50 26.90 9.80
Ceramic tlle. ..o eivienneernereeenneiaosonseesoaseonsnes ceesessanas 5.00 6.20 4.50 5.90 2.60
Clay sewer pilpe.......... Censerrarreseenicaanns Ceerreeesarintesans 1.50 .30 3.40 1.20 1.20
— Terrazzo.......... [ PN seessssieseresansansann 1.30 .80 2.70 1.00 .40
~O
Other stone, clay, and glass productS......ceviveveiinienencurnensnen 31.20 24.30 37.60 31.80 30.00
Sand and gravel......ccovveuennnnn [ Neesetiasansrsenanns 8.40 4.70 12.00 7.80 9.30
Accoustical tile L/ ... ivniiiiiiiiiinnnnnnnn P PN 7.80 5.90 8.10 8.10 9.10
Fiber glass products, except accoustical tile..........c.ccvuvunnnn. 6.00 5.20 7.40 6.00 5.00
Window glass.......... cesesssassaaras [ A e . 3.70 3.00 4.50 3.40 3.90
CUL BEOME. . v vt tietineeietnonoonnsnunsranesasecseanssenasarsnnsansons . 2.20 2.70 3.10 2.10 .40
Asphalt tile.........ccvvniuinnn, voreasenseses tresiersiecsevannnannaa 1.70 .70 1.50 3.00 1.10
Metal products (except plumbing and heating)....... et s e s 134.60 119.60 147.70 149.20 113.70
Fabricated structural metal productB........citeiniriinninenaonnenns 100.70 90.40 109.10 116.40 78.60
Structural Steel.....i.iieiiniirieniiiiieianianan Ceseiieaisnroaseaans 32.70 35.80 32.40 35.50 24.70
Reinforcing bars and joints.......... PPN Ceeees terencreianee 28.30 20.50 34.90 38.70 13.50
Fabricated sheet metal.......... St iesesiaanane [N sesancen 19.00 15.60 17.20 20.90 22.60
Metal windows.......voviiiinincnnrnnrnennnns Geeassesirtetenetaneann 7.70 8.30 7.30 9.60 4.60
Metal doors........... Ceeticeatttatiansnns S esedstenieavacasessanna 7.60 4.40 9.90 8.00 8.00
Ornamental metal.............. e e e N 2.10 3.50 3.30 .40 1.60
Registers, grills, diffusers.......... ittt iiiiiiininnnnnens 1.90 .90 2.10 2.00 2.40
L o T 1= D 1.10 1.00 1.70 .90 .70
Other fabricated metal products............ et eaeeesrr et 13.60 13.20 12.60 14.60 14.00
Builder's hardware.........coviiiiiiinnneneninnnens testeeteaneaanne 11.40 9.10 11.10 14.00 10.60
Other metal products.......... berasessserasnes s reiatachaerssnebanens 20.20 16.00 26.00 18.20 21.10
Partitions, lockers, and Bhelves..........coiiiiiiiiiiinnenenennanns 7.50 5.60 8.50 8.40 7.40
Copper ProdUCES. .. tiren et ouienaosinrosaseroesssnosesosesosnnns 6.20 5.40 7.00 6.20 6.30
Aluminum sheet Metal.. ... oot iniinerennnnessanoronssanaeeannsesnn 2.80 2.90 4.90 .70 3.00
Galvanized sheet metal..........vuvuvevenan., Ce i iteaianeaeeieae e 2.60 1.50 4.60 1.80 2.90

See footnote at end of table.
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Table 13.

Total Cost of Material Components for Each $1,000 of School Construction Contract, by Region, 1964-65 - continued

02
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United North
Selected products and product groups States Northeast Central South West
PLUmbing ProdUCEB . «ov vt et eee e e ot s nansosoneneenunnssnosionsanns $ 39.00 $ 37.90 $ 40.00 $ 38.30 $ 39.80
Plumbing fixtures........ et e e e e e e 11.20 9.30 12.40 13.20 8.90
Steel and galvanized pipe..... et rer e e, e, 10.20 10.20 8.70 9.00 13.70
Cast-1ron pipe.......covvvuiuernnnoenen et 6.90 7.20 7.20 7.00 6.20
Valves and specialties. ... oo iviieriniiiniiinineinnenenennnnnnns - 6.00 5.40 6.50 5.60 6.70
PUMDS . oot i i i i i et e et et s e e, 1.70 1.70 2.50 1.40 1.00
SLOTAEE LANMKS. ..ttt it v snesasorotosaeoannrnsnsoaresnssenens 1.10 1.50 1.10 1.20 .50
Heating and ventilating equipment..........coiiiuiuiiienininvannnenns 51.90 48.80 54.00 56.40 46 .40
Radiators, convectors, and boilers..... ...ttt iannans 17.70 19.30 22.70 13.60 15.60
Unit heaters and ventilators....... e 11.40 12.40 6.40 13.80 13.10
Afr-conditioning equipment. ...t iit i iirii ittt 9.20 2.40 8.30 16.60 7.40
Temperature CONLTOLS. ... .ttt ii ittt iiirneiiaenneanannrennans 7.30 7.40 9.20 6.60 5.70
Blowers, exhaust, and ventilating fans................ ... ... cv.... 4.20 3.10 5.60 4.30 3.60
O1]l BULNEEB. .t v vt vvriiiiennnennanrnornoens e e 1.40 3.40 .90 .90 .50
Electrical equipment, fixtures, and wire..............c.oiivnvnnnn, 52.90 48.50 51.20 51.60 62.40
Lighting fixtures..... PN e e et e 20.20 17.00 20.10 21.20 22.90
Switchboards and panelboards.................... e e 7.80 5.20 7.60 8.00 10.90
Conduft......covevevnnn. st r ettt e 6.40 6.70 5.70 6.20 7.30
Wire and cable........ciiiiiiieiieinneenn Nevaeeenaronnsaeesianann 5.80 5.80 5.10 5.70 7.00
Intercom and fire alarm and sound.......... ettt . 5.20 7.00 4.40 3.80 6.10
Current-carrying wiring devices....... .o, 2.40 1.40 3.00 2.00 3.30
Noncurrent-carrying wiring devices.......... TSN . 1.60 .90 2.00 1.70 1.76
Clock system........oouvennnn et e e e 1.30 1.40 1.80 1.00 90
Transformers......... e et re et e 1.10 1.20 .80 1.50 .60
Lumber and lumber products....... et e e e 50.90 42.90 46.10 48.50 70.60
Millwork..........enus e e P, e 21.50 16.60 17.70 26.30 25.00
Roughed dressed lumber............ et ese e e e 12.00 12.10 7.20 7.30 25.40
Wood fiber board........ e Ceeraaaa. et e e 6.20 3.20 10.10 7.50 2.90
Folding partitions and doors................... et e 4.30 4.40 5.70 2.80 4.60
Flooring......vovvvvvnannnnnn Cre i rar e et ieer e 2.60 3.20 2.30 3.00 1.50
Structural laminates.............. et e eeeeeee 2.20 2.00 1.70 --- 6.40
Plywood....vcenerennnnn it e terraiatessersenaseraneon 1.90 1.00 1.30 1.40 4.70
Petroleum product8...cuivieenenterneennenenensnainnnanns Ceiereesanaaas 12.30 11.50 12.80 12.70 11.90
Asphalt paving................. et i i Caeereeea 5.20 4.20 6.50 4.20 6.20
Aspahlt and tar pitches..... PO PN it . 3.00 3.00 2.80 3.60 2.60
Asphalt felts............... et aree e Cerebaee i tetaaens 2.90 3.20 3.00 2.90 2.60
Gas, oil, grease, diesel fuel.......... et eaae e 1.10 1.10 .40 2.00 .50
Fixed school equipment...............0v.. e eaaeeaa e 36.60 40.00 50.20 26.80 29.90
Kitchen equipment............. cesaes . e rere e 12.70 14.20 18.30 10.60 6.80
Laboratory equipment. ..v.uenuerrnnr e entrirnseneeernoereiannns e 6.60 10.70 7.60 4.10 3.70
Seats and built-in furniture.............oeviiuininnnnn Ch e . 5.00 3.50 9.30 2.30 5.40
Chalkboards and tackboards.......... fereeasaes e 4.40 4.10 4.80 4.70 4.00
Shop equipment........ PN e e 2.60 1.90 6.40 --- 1.80
Metal cabinets......... e e s e Ceeenarieanan Cereeaeaa 2.10 1.20 1.80 2.10 3.70

See footnote at end of table.
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Table 13. Total Cost of Material Components for Each $1,000 of School Construction Contract, by Region, 1964-65 - continued

¥4

United North
Selected products and product groups States Northeast Central South West
Paints and other chemical compounds........cciiiivuiiiiiiiinnnnnnns $ 5.20 $ 4.70 $ 5.80 $ 6.20 3.60
2 T - P 4.50 4.00 4.80 5.40 3.30
All other.............. e tsteeaciennsaanasnaattenuabnssbubans Ceaeeens 28.50 28.90 21.80 23.80 44.30
Construction eqUIPMENt . v v ueireierriitisnenseereoinonnonntorosncnns 15.30 15.20 10.70 11.30 27.40
Vinyl asbestos tfle.....vveiuenrnnenninnnnnnns e, 4.40 4.50 4.80 3.70 4.80
12T T 1~ o R o - 1.00 1.20 .70 1.20 .90

Digitized for FRASER
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1/ Includes all types of acoustical tile, some of which does not belong in this general classification.

NOTE: Group totals include products not shown separately.
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APPENDIX: SCOPE AND METHOD OF SURVEY

Survey Criteria

This study is based on data covering 103
contracts for the construction of schools.
Of these, 58 were federally-aided school
projects for which on-site payrolldata were
readily available. The remaining 45 schools
were selected throughout the 48 contiguous
States to give an optimum geographic distri-
bution. Both groups of schools were selected
to give proper representationof four factors
which were considered significant in man-
hour requirements. These were regional
distribution, type of school (elementary or
secondary), degree of urbanization, and size
of project.

The projects were weighted to give fair
representation of the above factors based
on the distribution and characteristics of
schools constructed in 1963,

Man-hour Estimates

Estimates of total man-hour require-
ments for school construction are derived
by combining estimates of on-site and off-
site man-hours.

On-site man-hours for the federally-
aided projects were obtained from payrolls
submitted by the contractors under the pro-
visions of the Davis-Bacon Act. These were
checked for completeness by interviews with
the contractors and their subcontractor.

Estimates were made for unobtainable
missing data. Man-hours for the other proj-
ects were obtained by interview with the
prime contractor and his subcontractors.
The contractors were alsorequestedtofur-
nish on-site employment data for occupa-
tions not covered by the Davis-Bacon Act,
such as supervisory, technical, and clerical
personnel, and self-employed subcontrac-

tors (working proprietors).

Off-site man-hour requirements repre-
sent chiefly the hours required to produce
and distribute the materials, supplies, and
equipment used in the construction. Esti-
mation of these hours, therefore, began with
a listing of the value of all suchitems. These
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data were obtained by the BLS field repre-
sentative from the prime contractor and his
subcontractors, For a relatively smallnum-
ber of subcontractors who were out of
business or otherwise inaccessible, unco-
operative, or whose contracts were exceed-
ingly small, estimates of materials used
were prepared on the basis of reports for
similar jobs. Approximately 3000 contrac-
tors were contacted to obtain the necessary
labor and material data.

The materials listings thus obtained were
classified into categories (consistent with
the 4-digit Standard Industrial Classifi-
cation) as found in the Census of Manufac-
tures product groups. For each of these
groups, the average amounts required for
$1,000 of construction were calculated. Each
of these averages was reduced by a ratio
the difference between the
manufacturer’s and contractor’s valuation.
The amounts thus reduced were consistent
with Census data publishedfor these various
components,

representing

Primary man-hours for manufacturing
materials (i.e., the hours required in the
final manufacturing stage) were developed
by multiplying these average amounts by a
ratio of manufacturing man-hours to $1,000
of production. These ratios were computed
from the output and employment data in the
1964 Survey of Manufactures.

Primary man-hours for trade andtrans-
portation were derivedina similar manner.
Here, however, employment ratios were
applied to the difference between producer’s
and purchaser’s valuation, which was taken
as the total of all distribution costs between
the

construction,

sites of final

manufacture and

To compute secondary man-hours to
produce the materials (i.e., hours required
in all stages of production other than final
manufacture and transportation), the 1958
interindustry study by the Office of Business
Economics of the U.S. Department of Com-
merce was used, This study indicates the

amount of secondary product or service

Digitized for FRASER
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required of each of its 78 industry sectors
to produce the primary product, Summing
these amounts and applying the appropriate
employment ratios produced the number of
secondary man-hours required in each of
the sectors,

Two other minor components were re-
quired to complete the compilation of total
off-site hours as defined for this series of
studies. One of these is the hours required
to produce the contractors’ purchases of
overhead materials and services. The quan-
tities of these itermns were estimated and
included in the man-hour conversions just
described., The other is the hours worked

Area Definition

The
construction, elementary and secondary, in

study covered only public school
the 48 contiguous States. They were grouped
for regional comparisons as follows:

Northeast--Connecticut, Maine, Massa-
chusetts, New Hampshire, New Jersey, New
York, Pennsylvania, Rhode Island, and Ver-
mont; North Central--Illinois, Indiana, Iowa
Kansas, Michigan, Minnesota, Missouri,
Nebraska, North Dakota, Ohio, South Dakota
and Wisconsin; South--Alabama, Arkansas,

by the off-site employees of the construc- Delaware, District of Columbia, Florida,
tion industry, The estimate for these hours Georgia, Kentucky, Louisiana, Maryland,
is based on the difference between the pro- Mississippi, North Carolina, Oklahoma,

portion of all nonconstruction workers in the
contract construction industry as reported
in the BLS employmenttrend series, and the
proportion of on-site nonconstructionman-
hours as developed in this study.
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South Carolina, Tennessee, Texas, Virginia,
and West Virginia; and West-~Arizona,
California, Colorado, Idaho, Montana, Ne-
vada, New Mexico, Oregon, Utah, Wash-
ington, and Wyoming.
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OTHER AVAILABLE BLS PUBLICATIONS ON
CONSTRUCTION LABOR REQUIREMENTS 1/

Bulletin
number Price
1299 Labor Requirements for School Construction,
O 35¢
1331 Labor Requirements for Federal Office
Building Construction, 43 PPu v ¢ v v v v o v v v o v e v u oo 35¢
1340 Labor Requirements for Hospital Construction,
T T« 35¢
1390 Labor and Material Requirements for Civil
Works Construction by the Corps of
Engineers, 28 PPu v v v v e o vt st e st etonnocanons 25¢
1402 Labor and Material Requirements for Public
Housing Construction, 42 PP. v v ¢ ¢ v s e e o ot o 0 s o s 30¢
1404 Labor and Material Requirements for Private
One-Family House Construction, 37 PP. « v v v v o o o+ » 30¢
1441 Labor and Material Requirements for College
Housing Construction, 34 pp. v &t ¢t v v 0t et et 0 v oo 30¢
1490 Labor and Material Requirements for Sewer
Works Construction, 31 PPe v ¢ ¢ v o v e v o o s s st o oo 30¢
BLS Report
number
299 Labor and Material Requirements for

Construction of Federally Aided Highways,
1958, 1961, and 1964, 17 PP. v v v v v v vt e nnnnnnes Free 2/

1/ Sales publications may be purchased from the Superintendent of Documents,
Washington, D,C., 20402, or from regional offices of the Bureau of Labor Statistics
at the addresses shown below,

_?;/ From Bureau of Labor Statistics, Washington, D.C., 20212 or any of the
offices listed below.

Regional Offices

New England Region Middle Atlantic Region Mountain Plains Region
1603-A Federal Building 341 Ninth Avenue 911 Walnut Street
Government Center New York, N.Y. 10001 Kansas City, Mo. 64106

Boston, Mass., 02203

North Central Region Southern Region Western Region
219 South Dearborn St. 1371 Peachtree 450 Golden Gate Avenue
Chicago, Ill. 60604 Suite 540 Box 36017

Atlanta, Ga. 30309 San Francisco, Calif. 94102

* U.S, GOVERNMENT PRINTING OFFICE ; 1968 O - 299-908

For sale by the Superintendent of Documents, U.8. Government Printing Office
Washington, D.C, 20402 - Price 30 cents
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