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Preface

This bulletin is the first study of private multifamily housing which the Bureau of
Labor Statistics has conducted. It provides detailed data on employee-hour require-
ments by occupation and contractor as well as information on the amount and type of
materials and supplies required. Other studies in the series include highways, general
hospitals, elementary and secondary schools, private single-family housing, public
housing, Federal office buildings, civil works, college housing, and sewer works. Such
information enables policymakers to determine the number of jobs, by occupation,
generated from a given amount of expenditures for construction.

Joseph T. Finn and Frank L. Wood of the Office of Productivity and Technology
prepared this bulletin under the supervision of Robert Ball. Larry G. Ludwig wrote the
“Nature of industry” section in the Introduction.

A summary of the results of this study was published in the January 1975 issue of
the Monthly Labor Review. (“Labor and Material Requirements for Apartment
Construction,” by Robert Ball, pp. 70—73.) This bulletin elaborates on that summary
and presents the survey findings in greater detail.

The Bureau wishes to acknowledge the generous cooperation of the Federal Housing
Administration of the Department of Housing and Urban Development. The Bureau also
wishes to thank the nearly 3,000 general and special trade contractors who provided
data for the survey.

Federal Reserve Bank of St. Louis
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Chapter I.

The current program of construction labor requirements
studies was started in 1959 when Congress recognized the
need for information on the possible employment generat-
ing effects of various types of construction. Since then, the
Bureau of Labor Statistics (BLS) has conducted a series of
studies presenting data on the total amount of employment
and employee-hours, both onsite and offsite, per $1,000 of
construction expenditures and, for some studies, per 100
square feet of space.

These studies provide data by occupation which are
important in planning for training requirements as well as in
determining skill shortages or bottlenecks for various types
of construction. Resurveys of a given type of construction
over time can contribute information about cost indexes
and about estimates of productivity changes for onsite
construction labor. Market research analysts and companies
manufacturing equipment and supplies are interested espe-
cially in lists of materials used for construction.

Private multifamily (apartment) building is a major
component of construction and a prime source of employ-
ment. Jobs are created not only at the site of construction
but also in many manufacturing, trade, transportation,
mining, and other industries which furnish the materials
and services for construction. The multiplier effect of jobs
created by the respending of wages and salaries of workers
and profits of contractors is not included in the present
study.

The study shows (1) the amount of labor time required
to complete an average apartment; (2) detailed characteris-
tics by type of apartment, contractor, and occupation; (3)
ratios per $1,000 of cost and per 100 square feet of space;
(4) materials used by type; (5) distribution of costs; and (6)
total labor requirements generated by the manufacture,
sale, and delivery of these materials.

Scope of survey

The current survey was designed to measure employee-
hours and the value of materials required for each $1,000
of new private multi-family housing construction in 1971.
It was based on a sample of 89 projects of five units or
more each in 22 Standard Metropolitan Statistical Areas
(SMSA’s) in the continental United States, stratified by
geographic location and estimated cost of projects. These
projects were selected from Federal Housing Administra-
tion reports, but the sample was designed to represent all
new private, multifamily housing in structures of five units
‘or more in metropolitan areas, where permits were issued

Introduction

during 1969 for 500 dwelling units or more of this type in
metropolitan areas. BLS obtained data on onsite employee-
hours, materials, occupations, contractor operations, and
other characteristics from nearly 3,000 general and special
trade contractors who worked on sample projects. In-
cluded were commercial facilities in apartment buildings
and enclosed parking areas. Land costs, condominiums,
completely prefabricated projects, and structures having
fewer than five units were excluded.

Survey methods

Labor requirements in the construction industry (onsite)
were developed from payroll data supplied by contractors.
Labor requirements other than for onsite construction were
developed by translating the requirements for materials,
equipment, and supplies produced in the various industries
of the economy (offsite) into the labor expended to mine,
process, transport, and distribute them. Estimates were
derived by first classifying and aggregating material values
by type and then deflating by an appropriate wholesale
price index to match the base year of the input-output
tables. These deflated values were matched with appropri-
ate industry sectors in the input-output tables to generate
estimates of final demand. Sector productivity factors then
were applied to derive employee-hours by industry group.
Further details on survey methods are given in appendix A.

Nature of industry

The industry is divided into two major segments,
multifamily and single-family housing. These two types of
housing, particularly apartment buildings with over three to
five stories, often employ different construction materials
and techniques. Also, an apartment project requires larger
outlays of labor and capital than single-family housing, and
the time between project inception and completion can be
as great as 29-30 months.! Construction time for multi-
family projects in the survey averaged 57 weeks compared
with 21 weeks for projects of the single-family type.>

From 1930 to 1960, multifamily housing averaged only
15 percent of all private housing starts® whereas from 1956

' Apartment Construction News, November 1966, p. 9.

? Labor and Material Requirements for Construction of Private
Single-Family Houses, Bull. 1755 (Bureau of Labor Statistics,
1972), p. 5.

3Based on Bureau of the Census and National Association of
Home Builders data appearing in Journal of Homebuilding, Novem-
ber 1970, p. 13.
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to 1966 it ranged from 9.1 to 33.1 percent, or an average
annual rate of change of 13.8 percent,* according to the
Bureau of the Census and the National Association of
Home Builders. The steady upward trend, which continued
through 1973, increased at an average annual rate of change
of 4.3 percent from 1966 to 1973 to reach 44.7 percent of
all U.S. private housing starts in 1973 (chart 1). However,
the trend was reversed sharply in 1974 when multifamily
housing constituted only 33.6 percent of total private
housing starts. This downward trend continued into the
first quarter of 1975, when multifamily housing provided
only 25 percent of the total on a seasonally adjusted basis.

Data on housing starts are very closely correlated with
data on value put in place, as shown in the tabulation
below, which contains statistics abstracted from Bureau of
the Census reports.®’

Multifamily housing as percent of—

Total value put
in place for

Total private private housekeeping
housing starts residential housing

1960 ............... 20.6 15.2
1965 ............... 34.6 27.7
1970 ... ... .ol 43.3 39.2
1971 ... ool 43.9 36.7
1972 ... .. ... 444 384
1973 .. 44.7 40.7
1974 ... .. ..., 33.6 35.8
First quarter 1975

(seasonally adjusted

annualrate) ........ 25.0 26.2

Value put in place went from 15.2 percent of new
private housekeeping residential construction in 1960 to
36.7 percent in 1971; the level continued to climb to 40.7
percent in 1973. Both statistical series showed a sharp drop
inapartment construction during 1974 which extended into
the first quarter in 1975.

The BLS survey sample for this study covers muitifamily
structures containing five dwelling units or more in accor-
dance with the BLS definition of that universe, which
differs in some respects from the definition of the Bureau
of the Census in the data shown above. However, the
differences do not significantly affect the analysis.®

Structures containing five units or more clearly domi-
nate the private multifamily housing industry, as shown in
the following tabulation:

4 Ibid. Average annual rates of change are calculated by com-
pound interest.

*Based on data in Bureau of the Census, Construction Reports,
Series C20, and C30, up through the June 1975 issue.

$The Bureau of the Census includes in its definition structures
containing over 10 percent of available footage as townhouses,
newly built condominiums or cooperatives, modular units, or
rowhouses; BLS does not. The units excluded by BLS, however, are
only a small percentage of total 5-or-more-unit construction. Also,
the dwelling units in this BLS study are located entirely in
metropolitan areas (SMSA’s), while some units in the census data
are located in rural areas. Since most multifamily housing is
constructed in metropolitan areas, this difference is insignificant.

Private housing units started—

In structures of § units or more

In all
multifamily Percent of
structures Number all multi-
{thousands)  (thousands)  family units
1965 ............. 509.1 4225 83.0
1970 (... ..o ... 620.7 5359 86.3
1974 . ... ..., 449.6 3816 84.9
First quarter 1975
(seasonally adjusted
annual rate) . ..... 248.0 203.0 81.9

Generally, five-or-more-unit dwellings are divided into
two basic construction groupings: Low rise buildings of
three stories or less, often built with wood frames and no
elevators; and high rise buildings of four stories or more
containing elevators and usually constructed of reinforced
concrete or structural steel. The majority of five-or-more-
unit dwellings are built in low rise buildings. In 1965, for
example, 95 percent of new multifamily structures had
three floors or less and contained approximately 78 percent
of all multifamily dwelling units. The remaining 5 percent
were high rise buildings containing 22 percent of the
multifamily units.” In 1971, 94 percent of five-or-more-
unit buildings in the BLS survey were low rise buildings. In
the North-east region, the only significant variation from
the national average, only 48 percent were low rise
buildings. The rest of the five-or-more-unit apartment
buildings were high rise buildings, confirming the 1965 data
that high rises in the Northeast contained approximately 40
percent of the dwelling units.

The average dwelling unit in all multifamily structures,
which contained 861 square feet in 1960, increased to
1,100 square feet by December 1971.8 This upward trend
is evident in the present study which shows an average
dwelling unit of 979 square feet in 1971. Also, in 1965,
about 92 percent of multifamily housing was constructed in
metropolitan areas (SMSA’s),” in contrast to the 69 percent
of all private housing (including single-family) started in
metropolitan areas in 1965. In 1971, 1973, and 1974, the
figures for all private housing were 73, 73, and 69
percent,’® respectively.

The steady growth in demand for multifamily dwellings

"during the last decade resulted from several concurrent

social, technological, and economic factors, including the
following:

1. A national trend toward fewer children per family
and more families without children decreased the
necessity for the larger living space of single-family
houses;

2. New households were formed at an increasing rate as
World War II “baby boom” children grew up;

7 Apartment Construction News, July 1966, p. 33.
8 Apartment Construction News, December 1971, p. 4.
® Apartment Construction News, July 1966, p. 33.
% Housing Starts, Series C20 (Bureau of the Census, April 1975),
p. 4.
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Chart 1

Multifamily Housing as a Percent of All Private Housing Starts, 1956-74

Percent

40

ot
20

uctures with 5 or more units

1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974

Note: Data for structures with 5 or more units not available
separately before 1964.

Source: Bureau of the Census.

3. Land scarcity and rising taxation encouraged more
efficient land use;

4. A rise in construction costs of about 10 percent a
yearll emphasized the need for the economies of
material and labor that multifamily housing could
effect;

5. The relaxation of antiquated zoning laws enabled
progressive developments such as the “Planned Unit
Development” (PUD) to be built;

6. The advent of total community planning, especially
PUD, made possible the incorporation of both single
and multifamily dwellings in one community;

7. Increased geographical and job mobility made apart-
ment living, with its ease of moving, more desirable;

8. More women worked and had less time to spend on
home management and upkeep;

9. Apartment living as a life style gained greater social
acceptance.

The multifamily housing industry during the past decade
generally has followed traditional construction practices:
Wood frame for low rise buildings, and reinforced concrete
or structural steel for high rise. Modular unit construction
techniques made some headway between 1969 and 1973,
but they have tapered off since that time. More successful

11 Apartment Construction News, May 1974, p. 5.

has been the modification of industrialized system con-
struction where component parts such as wall panels,
bathroom modules, and floor slabs are prefabricated and
then erected at the construction site. The development of
new products for the apartment construction industry has
been slow, but the steadily spiraling cost of lumber has
resulted in greater use of concrete and metals such as steel
and aluminum for framing in low rise structures.

The construction industry as a whole is composed of a
multiplicity of small firms. The same is true of the housing
construction segment of the industry as well. In 1972,
86,749 establishments employed 460,155 workers and had
receipts of more than S21.3 million.12 Of these firms,
7,965 were primarily engaged in building multifamily
dwellings; they had receipts of over $6.3 million and
employed over 112,000 workers.

Multifamily housing construction is expected to expand
in the foreseeable future and should continue to be studied
for a better understanding of its growing role in the
economy.

121972 Census of Construction Industries, Preliminary Reports
CC72(P)— and CC72(P)—2 (Bureau of the Census, January and
March 1974), pp. 1—4.
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Chapter Il. Highlights of Findings

General findings

Private multifamily housing construction required 50
employee-hours of onsite labor for each $1,000 expended
in 1971, according to the survey. This compares with
estimates from other studies of 49 employee-hours for
single-family housing and 65 for public housing.!® Thus,
multifamily housing construction requires about the same
number of employee-hours for a given amount of expendi-
ture as single-family housing; public housing calls for the
greatest number of employee-hours.

A total of 126 employee-hours of labor was generated in
all sectors of the economy for each $1,000 of construction
cost for multifamily housing in 1971, as shown in table 1.
(Also see charts 2 and 3.) Of this amount, 50 employee-
hours were expended at the construction site and another 8
employee-hours of offsite labor were expended in con-
tractors’ warehouses and offices,!* for a total of 58 direct
construction employee-hours.

In addition to he 58 employee-hours of direct labor
requirements generated in the construction industry, 68
employee-hours per $1,000 of construction cost were
created in industries which produce, transport, and sell
materials, equipment, and supplies used in multifamily
housing construction. Thus, for every hour of onsite
construction work, an additional 0.2 hour of labor was
spent in contractors’ warehouses and offices, and 1.4 hours
in industries other than construction.

Apartment construction in 1971 provided an estimated
414,000 full-time jobs for construction workers and an
additional 57,000 jobs for contractors’ offsite personnel."*

'3 Labor and Material Requirements for Public Housing Con-
struction, Bull. 1821 (Bureau of Labor Statistics, 1974); Labor and
Material Requirements for Construction of Private Single-family
Houses, Bull. 1755 (Bureau of Labor Statistics, 1972); adjusted to
reflect 1971 prices and productivity.

' 4 Offsite construction employee-hours were estimated from the
ratio of nonconstruction workers to total workers for the special
trade construction industry (SIC 17), as shown in the BLS
periodical Employment and Earnings, March 1971. The resulting
hours were adjusted to remove that portion of administrative and
clerical hours already counted as onsite.

!5 These estimates are stated as full-time job equivalents since, in
actual practice, more workers could be employed than indicated
because of the seasonal nature of construction employment. Jobs
created by the respending of wages and salaries of workers and
profits of contractors (the rippling or multiplier effect) are beyond
the scope of the present work.

Table 1. Employee-hour requirements in apartment
construction, by industry, 1971
Per $1,000 Percent
Industry of contract Per 1?0 " distri-
cost square Teet | 1, \tion!
All industries ......... 126 164 100.0
Construction ............. 58 75 46.0
Onsite ...............] 50 65 39.7
Offsite ...............J 8 10 6.3
Other industries .......... 68 89 54.0
Manufacturing . ........ 43 56 34.1
Wholesale trade, trans-
portation, and
Services . ............ 15 20 119
Mining and all other .... 10 13 7.9

! Distribution is the same for both columns.

NOTE: Detail may not add to totals due to rounding.

Also, 437,000 jobs were generated in industries which
provided materials used to construct multifamily units.
Thus, for every onsite construction job, an additional C.1
job was spent in contractors’ warehouses and offices and
1.1 jobs in industries other than construction.'®

On average, a multifamily project took 57 weeks to
complete. Actual construction of the sample projects took
place in 1970 through 1972, but most were completed in
1971. Each project in the study contained an average of
157 dwelling units. These apartments averaged 979 square
feet in size, cost $12,686 (excluding land) to build, and had
two bedrooms. These averages generally varied according to
geographic region.

Requirements by occupation and type of contractor

Carpenters, laborers, and helpers, the largest components
of onsite labor requirements for multifamily housing, each
made up over 25 percent of onsite requirements. The
occupational distribution was similar to that found in
public housing but quite different from that in single-family
housing construction, since relatively less wood is used in
multifamily than in single-family housing construction, pro-
portionately fewer carpenters were employed; since much
larger amounts of heavier materials must be moved onto

'¢Due to differing assumptions for the number of employee-
hours per employee-year in construction and other industrigs,
employee-hour ratios do not apply to employee-year estimates. To
calculate employment, 1,800 hours a year were used for con-
struction and 2,000 for all other industries.
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Chart 2.

Employee-Hour Requirements per $1,000 of Contract Cost in Apartment Construction,
by Industry, 1971

Construction

Manufacturing

Wholesale trades, transportation
and services

Mining and all other

Chart 3.

Employee-Hour Requirements Per 100 Square Feet of Apartment Construction, by Industry, 1971
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and within the site, relatively more laborers were required.
In descending order, other important occupations for multi-
family housing construction were plumbers, electricians,
superintendents and blue-collar supervisors, bricklayers,
painters, cement finishers and operating engineers.

The general contractor provided a little over 20 percent
of onsite employee-hours, followed by carpentry con-
tractors (about 13 percent), normally second in onsite
hours in building construction. Next were concrete work,
plumbing, and masonry contractors, each with about 9 to
10 percent of the onsite work. Since wallboard virtually has
replaced plaster for interior walls, wallboard contractors
had about 8 percent of the onsite work compared with 2
percent for plasterers, and four times the value of plastering
contractors in contract costs.

Distribution of costs

The general contractor was paid about one-third of all
contract costs, considerably more than his contribution in
employee-hours. This proportion reflects the increasing
trend for general contractors to subcontract onsite work
and concentrate on coordinating, financing, and purchasing.
Other important cost components by operation were

carpentry; plumbing; concrete; heating, ventilating, and
air-conditioning; electrical; wallboard; and masonry. Of
overall costs, onsite wages and salaries constituted almost
30 percent, with carpenters and laborers representing nearly
one-half of this amount (chart 4). Skilled trades made up
about two-thirds of total onsite direct labor costs, similar to
their proportion in private single-family and public housing
construction.

Materials and supplies constituted over two-fifths of
construction costs. Three major groups made up over
one-half of the cost of all materials used in multifamily
housing construction. Stone, clay, glass, and concrete
products represented over one-fifth of these costs, or $105
per $1,000 of costs. Most important within this grouping
were ready-mix concrete, and wallboard. Lumber and wood
products, except furniture and fixtures, were the next most
expensive materials—$89 per $1,000 of costs. The materials
representing the largest costs in this group were rough and
dressed lumber, millwork, and plywood. Fabricated metal
products, the third most important group, constituted $74
per $1,000 of costs. Within this group, the important
products were metal doors and windows, reinforcing bars,
sheet metal, plumbing products, and heating equipment.

Except for construction equipment (about 3 percent of
contract costs or about $31 per $1,000), the remaining
costs, almost 25 percent of the total, were not collected for
the survey but consisted of items such as supplementary
wage benefits paid by contractors, construction financing
costs, offsite work in offices and warehouses, other
overhead expenses, and profit.

Regional differences

Differences in construction characteristics reflect re-
gional conditions under which buddings are erected.17 For
example, in three regions, the “two-to-three-story” garden-
type apartment building was the major type but in the
Northeast the “four and over” group predominated (table
2). Furthermore, reinforced concrete instead of wood was
used most often in the Northeast for framing buildings.
Probably the high population density and cost of land in
the Northeast led to taller buildings with reinforced
concrete and, in some cases, structural steel frames. Also,
brick exterior siding was used for insulation and weathering
in every region except the West, where stucco pre-
dominated due to the milder climate.

17 The study provided data for the United States and four broad

geographic regions. States in each region included: Northeast-
Connecticut, Maine, Massachusetts, New Hampshire, New Jersey,
New York, Pennsylvania, Rhode Island, and Vermont; North
Central-lllinois, Indiana, lowa, Kansas, Michigan, Minnesota, Mis-
souri, Nebraska, North Dakota, Ohio, South Dakota, and Wisconsin;
South-Alabama, Arkansas, Delaware, District of Columbia, Florida,
Georgia, Kentucky, Louisiana, Maryland, Mississippi, North Car-
olina, Oklahoma, South Carolina, Tennessee, Texas, Virginia, and
West Virginia; West- Arizona, California, Colorado, ldaho, Montana,
Nevada, New Mexico, Oregon, Utah, Washington, and Wyoming.

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



Table 2. Summary of apartment project characteristics, by region, 1971

Characteristic United States Northeast South North Central West
Most common number of stories . ........... | 2t03 4 and over 2to 3 2to3 2to3
Average number of dwelling units per project . . | 157 240 149 163 135
Average square feet of space per dwelling
UNIE . o e e e e 979 935 946 1,039 992
Average cost per dwellingunit .............. $12,686 $17,438 $11,252 $13,169 $11,484
Average cost per square foot ............... | $12.96 $18.64 $11.89 $12.67 $11.57
Most common framing material used ......... | Wood Reinforced Wood Wood Wood
concrete
Most common exterior wall material used . . ... Brick Brick Brick Brick Stucco
Average hourly earnings .. . ................ | $5.60 $6.27 $4.57 $6.32 $6.22
Wages as a percent of contractcosts ......... 279 308 273 28.5 25.2

The Northeast led in cost per dwelling unit and per
square foot. These higher costs were the result of several
factors. The buildings in this region tended to have more
stories and generally contained elevators. Also, most of
them had frames made of reinforced concrete as opposed to
wood framing, used in the other regions. In addition,
average hourly earnings of onsite workers were higher than
in all the other regions except the North Central, and the
proportion of contract costs allocated to wages was the
highest. However, when measured by square footage,
apartments in the Northeast were the smallest.

Average hourly earnings also varied according to region.
The U.S. average of $5.60 reflected the range from $4.57 in
the South to $6.32 in the North Central region. Wages as a

percent of contract costs varied from about 25 percent in
the West to almost 31 percent in the Northeast. Lower
wage rates in the South kept total wage costs low on
projects in this area, i.e., about 27 percent of contract
costs. On the other hand, in the West, as shown in table 2,
only about 25 percent of contract costs went for wages,
despite the fact that average hourly earnings ($6.22) were
significantly higher than in the South ($4.57). A similar
divergence was found in the Northeast. Although average
hourly rates in the Northeast were lower than those in the
North Central region, total wage costs as a percent of
contract costs were higher. This anomaly in these regions
could be due to differing rates of productivity, differences
in relative costs of materials, and other factors.

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



Chapter lll. Labor Requirements and Characteristics

Onsite single-family housing, public housing, and college housing.

However, a significantly higher proportion of onsite em-

Employee-hours by occupation. Data for the United ployee-hours in private multifamily construction was con-

States as a whole indicate that, of onsite employee-hours in tributed by workers in nonproduction occupations, as
apartment construction, 66 percent were worked by skilled shown by the following tabulation:

tradesworkers, 28 percent by semiskilled and unskilled Nonproduction employee-hours
workers, and 6 percent by nonproduction employees such as percent of all onsite
. . employee-hours

as supervisors, engineers, and clerks (table 3).

For skilled trades and semiskilled and unskilled workers, Private multifamily housing . . ... 6.0
h . f 1 h ially the Single-family housing .. ........ 2.8
the proportion ot employee-hours was essentially the same College housing . ............. 34
as that found in other types of residential construction, i.e., Public housing ............... 3.6

Table 3. Onsite employee-hour requirements per $1,000 of contract cost in apartment construction by occupation and
region, 1971

United States Northeast South North Central West
Occupation Hours Hours Hours Hours Hours
per Percent per Percent per Percent per Percent per Percent
$1,000 $1,000 $1,000 $1,000 $1,000
Alloccupations .. ........cuvuueannn 50.0 100.0 48.9 100.0 59.8 100.0 45.0 1000 | 41.7 100.0
Professional, technical, and kindred
WOPKErS ..ottt e 29 5.8 2.7 5.6 3.4 5.7 24 5.3 29 7.1
Professional/technical ................. 2 A4 6 1.1 2 3 .0 A A 3
Superintendent/supervisor ............. 26 5.2 1.9 3.9 31 5.2 23 5.1 28 6.7
Clericalworkers . ........... ... ... A 2 2 5 A 2 A A 1 2
Skilled trades .. ...... ... . ... .. . 0. 33.1 66.1 33.3 68.2 34.6 57.9 32.8 72.7 30.7 738
Bricklayers . .. ... ... i e 25 5.0 3.2 6.5 35 58 23 5.1 4 9
Carpenters .........ceecceanneanaaaayd 12.7 25.4 10.4 21.2 13.1 22.0 13.1 29.1 138 33.2
Cement finishers ............ ........] 1.7 34 24 49 1.6 28 1.3 3.0 15 36
Electricians ... ... ... ... 0. 29 5.9 3.2 6.5 2.7 45 3.2 7.2 2.7 6.4
Elevator CONStructors .. ..........c.... 2 3 4 8 A 2 A 2 .0 1
GIazZiers .. ....vvieiiie s A A .1 2 0 .0 A A 0 A
Insulationworkers . ......... ... .. ..., 2 4 2 K:) 2 4 A 3 2 4
Iron workers-ornamental ............... 3 5 3 6 2 4 3 7 2 A4
Iron workers-reinforced ............... | 3 6 4 8 4 6 2 .5 3 6
Iron workers-structural ................ 6 1.2 1.9 3.9 3 5 3 8 A 2
Lathers . .....vii i it iy 3 6 6 1.1 | 2 0 A 6 1.4
Operating engineers . ................. 1.5 29 9 19 1.7 29 1.6 3.6 1.4 33
Painters . ..........coiiiiiiiiiiinn 20 40 1.7 3.5 29 48 13 3.0 1.8 43
Plasterers .......... ..ot iniininnen. 5 1.1 7 1.5 5 8 2 4 9 22
Plumbers and pipefitters .. ............ | 4.7 94 5.8 11.7 4.4 73 49 10.9 4.1 9.7
Roofers ...........oieiiniinnnnaaas 4 7 2 5 4 7 3 7 5 13
Sheet-metalworkers ... ................ 1.0 24 2 5 1.0 18 16 34 11 2.7
Soft-floorlayers . ......... ... oo 2 5 2 4 4 7 A A 3 2
Tilesetters .. ...t e nnennnnnnnns 4 7 3 6 5 8 4 1.0 2 5
Other skilled trades . ................. 6 1.3 3 6 4 8 11 25 7 19
Laborersandother ..................... 14.0 280 128 26.2 218 36.4 9.9 220 80 19.1
Laborers, helpers, and tenders . ......... | 129 258 119 243 20.3 340 8.9 19.7 71 171
Truckdrivers . . ... ...t 4 9 4 8 6 1.0 4 9 3 8
Custodial workers .................... 2 5 A 2 4 6 3 6 A 3
Other semiskilled and unskifled
WOTKErs . oottt i 4 9 5 1.0 5 9 3 7 4 9

NOTE: Detait may not add to totals due to rounding.
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This increase in employee-hours allotted to administra-
tive and supervisory personnel may be due partially to the
larger size of the average project in this survey compared to
other types of residential construction.

Carpenters, the major skilled craft, accounted for 38
percent of the employee-hours of all skilled workers. They
were followed, in descending order, by plumbers, elec-
tricians, bricklayers, and painters.

The ranking of skilled trades varied within the four
broad geographical regions. Carpenters and plumbers
ranked first and second respectively in all regions. However,
the relative importance of the other trades changed from
region to region. Bricklayers were in third position in the
Northeast and South, fourth in the North Central region,
and below the first five in the West. Cement finishers were
fourth in the Northeast and fifth in the West; they ranked
below fifth in the South and North Central regions.
Electricians ranked third in all regions except the South
where they were fifth. Painters occupied fourth place in the
South and West but were below the top five in the other
regions.

In square footage, 64.8 employee-hours were required
for each 100 square feet of space constructed (table 4).
Employee-hours per 100 square feet ranged from about 48
in the West to about 91 in the Northeast. Employee-hour
requirements by occupation were the same, proportion-
ately, for 100 square feet as for $1,000 of construction.

Apprentices made up about 8 percent of all skilled
workers, as shown in the tabulation below. This figure
ranged from about 5 percent in the South to nearly 12
percent in the West. The occupations which had the largest
relative numbers of apprentices were plumbers and pipe-
fitters, electricians, machinists, and soft-floor layers.

Apprentices as percent

Occupation of skilled workers

Allapprentices . .. ....covevennn... 7.8
Bricklayers .. ... .. ..., 3.4
Carpenters .. ........c.cciiiinannnnaann 76
Cement finishers ..................... 29
Electricians . ......... ..o, 15.1
Elevator constructors . . ................ 6.0
Insulationworkers . ................... 4.8

Table 4. Onsite employee-hour requirements per 100 square feet in apartment construction, by occupation and region,

1971
United States Northeast South North Central West
Occupation Hours per Hours per Hours per Hours per Hours per
100 square| Percent | 100 square| Percent | 100 square | Percent | 100 square | Percent { 100 square | Percent
feet feet feet feet feet
All occupations .......... | 64.8 100.0 91.1 100.0 7M1 100.0 57.1 100.0 48.2 100.0
Professional, technical, and
kindred workers .. ..........] 3.8 58 5.1 5.6 4.1 5.7 3.0 5.3 3.4 71
Professional/technical ...... 3 4 1.0 1.1 2 3 A A A 3
Superintendent/super-
VISOMS . oot nciceanevnnnnd 3.4 5.2 3.6 3.9 3.7 5.2 29 5.1 3.2 6.7
Clerical workers ...........\ 2 2 4 5 2 2 A A A 2
Skiled trades ...............] 429 66.1 62.2 68.2 41.1 57.9 415 72.7 356 73.8
Bricklayers . ..............] 3.2 5.0 6.0 6.5 41 5.8 29 5.1 4 9
Carpenters ............... 16.5 254 193 21.2 15.6 22.0 16.6 29.1 16.0 33.2
Cement finishers ..........] 2.2 34 44 49 2.0 2.8 1.7 3.0 1.7 36
Electricians .............. 3.8 5.9 5.9 6.5 3.2 45 4.1 7.2 3.1 6.4
Elevator constructors .. ... .. | .2 3 8 8 2 2 A 2 .0 A
Glaziers ................. A A 2 2 .0 .0 1 A .0 A
Insulation workers . ........ 2 4 4 4 3 4 2 3 2 4
fron workers-ornamental . ... | 3 5 6 6 3 4 4 7 2 4
Iron workers-reinforced ... .. | 4 6 7 8 4 6 3 5 3 6
Iron workers-structural ... .. ] 7 1.2 3.5 39 3 5 4 8 R 2
Lathers .................. 4 6 1.0 1.1 2 2 A A 7 14
Operating engineers ........ 1.9 29 1.7 1.9 21 29 20 3.6 16 33
Painters - . ......c0unea 26 40 3.2 3.5 3.4 438 1.7 3.0 2.1 43
Plasters . ........cccvuun.- 7 1.1 1.3 1.5 5 8 2 4 1.1 22
Plumbers and pipefitters . ... | 6.1 9.4 10.7 11.7 5.1 7.3 6.2 109 4.7 9.7
Roofers ..........c...... 5 7 5 5 5 7 4 7 6 13
Sheet-metal workers . . ...... ] 1.3 2.1 4 5 1.2 1.8 20 34 1.3 2.7
Soft-floor layers . .. ........] 3 5 3 4 5 7 A A 3 7
Tilesetters .. .............. 5 7 5 6 5 8 6 10 3 5
Other skilled trades ......... 9 1.3 6 6 4 8 1.4 24 9 19
Laborersand other ............ 18.2 28.0 239 26.2 259 36.4 12.5 220 9.2 19.1
Laborers, helpers, and
tenders ................ 16.7 25.8 221 243 241 34.0 1.3 19.7 8.3 171
Truckdrivers . .............J 6 9 7 8 7 1.0 5 9 4 8
Custodial workers . ........ ] 3 .5 2 2 4 6 4 6 2 3
Other semiskilled and
unskilled workers ........ ] 6 9 9 1.0 6 9 4 7 4 9

NOTE: Detail may not add to totals due to rounding.
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Apprentices as percent

Occupation—Continued  of skilled workers— Continued

Iron workers-ornamental ............... 1.5
Iron workers-reinforced ... ............. 24
Iron workers-structural ................ 5.2
Lathers ........c.cuiieiennnncnennnnn 29
Machinists . ......... .ot 142
Painters .........cueirennnannneaann 49
Plasterers ..........cotiiinieeniinans 1.8
Plumbers and pipefitters .. ............. 29.2
Roofers . ...... ... ... 47
Sheet-metal workers .................. 9.0
Soft-floorlayers. ........cvovnvnennn 125
Tilesetters ... ...viiiunne i unnnns 3.2

Employee-hours by type of contractor. National data show
that general contractors used 21.7 percent and carpentry
contractors 12.8 percent of onsite construction employee-
hours (table 5). They were followed, in descending order,
by contractors of plumbing, 9.0 percent; masonry, 8.8
percent; and wallboard, 7.9 percent.

The rankings of the various contractors varied within the
regions. The general contractor ranked first and the
carpentry contractor second in all regions except the
Northeast where the general contractor occupied third
place with 11.8 percent of the onsite employee-hours. In
that area concrete work and masonry, with 23.2 and 12.1
percent, respectively, of the employee-hours, were in first
and second place, and wallboard contractors, with 8.3
percent, and plumbers, with 8.0 percent of onsite em-
ployee-hours, ranked fourth and fifth. The variation in
contractor rankings among the regions is illustrated by the
list below showing the contractors who ranked third in each
region:

Percent of

Region Type of contractor employee-hours
Northeast General 118
South Masonry 11.1
North Central Plumbing 10.7
West Plumbing 13.4

Employee-hour requirements by building characteristics.
Data on employee-hours by various building features
indicate that in most cases employee-hour requirements
were lowest in buildings using the most common materials
and features. For example, wood was the most common
framing material used, and projects with this type of
framing had the lowest employee-hour requirements, about
46 employee-hours per $1,000 of construction costs (table
6). Similarly, poured concrete foundations, drywall interior
walls, concrete floor base, carpet floor covering, and
wood/plywood roof base followed the same trend. Further-
more, the pattern was the same for items other than
materials. That is, sample projects with individual apart-
ment heating occurred more frequently and required fewer
employee-hours than individual building or central project
heating. This finding was equally true of buildings with
forced air heating, gas fuel, individual air-conditioning, of
two to three stories, and buildings without elevators,
incinerators, or compactors.

Generally, the most widely used materials and building
practices are popular because they are the most efficient or
least expensive. However, although brick was used most
widely for exterior walls, projects with stucco outside walls
had the lowest employee-hour requirements. Stucco, a
concrete siding material, is used widely in the Southwest
and southern California.

Table 5. Percent distribution of employee-hour requirements in apartment construction, by type of contractor, United

States and regions, 1971

Contractor United States Northeast South North Central West

Total ot e e 100.0 100.0 100.0 100.0 100.0
General contractor . ............vvevuennnnn. 21.7 11.8 28.6 19.4 201
Grading, footings, excavation, and foundation . ... | 3.1 4.7 23 3.6 28
Waterproofing .. .. .. ... .. i 2 3 2 .0 .1
Concrete work . ... ... ..ttt 9.9 23.2 6.6 47 9.8
Structural steelerection .. ................... 4 7 .5 4 A
Carpentry .. e e 12.8 5.6 121 16.9 16.7
Masonry ...t e e e 8.8 121 1.1 7.8 1.2
Heating, ventilation, and air-conditioning ........| 4.8 5.2 5.0 6.0 2.3.
Plumbing. ..... ... .. ity 9.0 8.0 6.5 10.7 13.4
Electrical . .. ...t i iii e 6.8 70 5.9 75 7.6
Elevators . ... ..o i 6 1.7 4 5 1
Insulation .. ........ .. it i i 5 3 5 5 5
Wallboard .. ... ... .. .. i i 79 83 7.3 9.0 7.5
Plasteringand lathing ........................ 1.8 34 9 5 4.0
Painting and paperhanging .................... 3.1 3.1 40 21 25
Hardwood flooring . ........... ... 3 3 4 2 .0
Linoleum, vinyl tile, and carpeting ............. 1.8 .5 1.7 2.7 1.9
Ceramictile.......cooiiiiiieinneennennaa 1.0 1.4 7 1.1 1.0
Roofing andgutterwork ....................| 13 6 1.4 15 1.8
Ornamentalironwork .. ...................... .5 3 4 6 6
Cleaning ... .....cuiiiin i inearnannennennsl 6 2 4 3 1.7
Asphaltpaving ............cviiinnnnnnn. 9 3 1.0 1.1 1.0
Other ........ ... .. iiiiiiiiiiinnnnnna.l 9 1.1 1.9 3.0 3.0

NOTE: Detail may not add to totals due to rounding.
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Table 6. Onsite employee-hour requirements in apartment construction, by building characteristics and region, 1971

United States Northeast South North Central West
Hours | Hours | Hours | Hours | Hours | Hours | Hours | Hours | Hours | Hours
Characteristic per per per per per per per per per per
$1,000 100 | $1,000 100 | $1,000 100 | $1,000 100 | $1,000 100
of square of square of square of square of square
cost feet cost feet cost feet cost feet cost feet
Allprojects .........cveeineennnn.. 50.0 64.8 49.2 91.7 59.8 711 45.1 57.1 41.2 a47.7
Foundation:
Concreteblock . ... ov i) 59.9 65.4 - - 618 68.6 *) ) — -
Concrete pilings . ....oovinennuenannan. 58.7 93.1 ™) @) 66.5 82.6 - - - -
Pouredconcrete . ..........c.iuuu... 47.7 60.2 51.4 80.3 57.2 66.3 458 57.7 416 48.3
Other .ot eieiiiieennen, 46.8 58.4 *) ™) 51.2 61.8 ™) ™) ™) ™
Frame:
Wood .. ...ttt i 456 53.8 ™) *) 53.0 62.0 415 50.1 41.0 47.1
Steel .t i @) ") ™) ™) ") ) — - - -
Brick et 494 68.8 ¢ ™) ™) Q) ™) *) - —
Concreteblock . ....... ... .. 65.9 79.0 - - 66.4 79.4 *) ) Q) *)
Reinforcedconcrete . .. ............... 49.2 824 *) *) *) ¢) 499 67.8 *) *)
Other ..\ttt e eiaaans 529 705 *) ™) ™) @) *) ™ - -
Exterior walls:
Brick ... e 53.1 73.4 475 89.6 59.4 70.6 47.6 64.1 - —
Wood ..ot ™) ™) - - - - @) ™) ™) ¢
StUCCO . ittt i e e 453 52.5 - - 69.1 83.4 - - 40.6 46.6
Aluminumsiding ...............0.... *) ) ¢) ") - - - - - -
Curtainwall .....ovvvvnnniinnnnnan.., &) ™) ™) ™) - - @) ™) - -
Other . ...ttt e 424 46.6 — — *) Q) 40.7 428 46.2 61.8
Interior walis:
Drywall (sheetrock) ..................] 49.8 64.1 50.3 98.1 59.1 701 451 57.1 41.2 47.7
PlaSter ot ittt 52.8 78.8 ") ™) M) M) - - — =
Floor base:
Concrete .. ...ttt e 49.1 64.0 506 | 102.3 55.8 68.5 45.7 55.2 39.8 442
Wood/plywood .....................] 53.1 68.7 M ¢) 70.0 771 442 61.7 *) )
Other ... vt iieinennn. ] 442 53.2 M) *) - — 45.6 50.7 M) ¢
Floor covering:
Hardwood .............ivuiuennnansl 62.7 826 ) ") 69.0 845 - - - -
Asphalttile ............... .. ... ....J 50.5 84.1 475 | 107.2 60.8 67.0 ™) M) *) *)
Vinyl/vinyl asbestos . ................. | 528 66.6 ") ¢) 57.0 67.0 496 64.9 48.6 65.7
Carpeting . ..cvoviininieeennennaenad 428 50.3 - — 51.6 62.6 416 50.9 39.0 43.1
Roof base:
Concrete .. ...oveinncunennnnnceannsd 52.2 87.7 502 | 1016 *) @) 54.4 72.8 *) ")
Wood/plywood .....................] 48.6 58.1 46.8 725 59.3 67.9 421 52.5 41.0 47.2
Insulatingboard . ..........cuvinnnn, *) ™ - - ™) ™ - - - -
Other .ottt ittt iiee it Q) ") - — Q@) Q) M) *) - —
Roof covering:
Builtup .. .oiir ittt e 51.0 68.2 47.6 88.8 63.2 78.2 449 58.2 427 48.1
Asphaltshingle .. .................... 474 56.3 M) ) 55.2 60.9 43.7 52.8 ) ¢)
Woodshingle ..........covvininnoo.. ™ ™) - — - - ™) ™) - -
Other .. i vt ittt n e ey 52.5 75.3 M) M) ") ) *) D) - -
Heating unit:
Centraltoproject .. .......covveeen.. 54.7 80.1 476 88.8 64.9 80.1 52.2 68.6 *) ™
Individual building . .. ................. 478 59.6 - - 559 59.6 41.8 58.5 *) ™)
Individual apartment ................. 46.3 54.8 Q) *) 55.3 64.3 423 50.3 39.7 456
Other e ineeet e eaanaeeanesd ™) ™) - - SR EEG! - - @) ™)
Type of heat:
Forcedair ........ccuevieiunnnnnnnns 484 59.0 ®) M) 58.0 719 43.3 50.4 396 479
Hotwaterorsteam ................... 50.9 73.0 476 88.8 67.3 720 47.7 64.3 45.6 526
Baseboard electric . ............c...... 51.8 67.6 *) ¢) 53.1 64.1 M) *) ") M)
Wallunit ... ...t 53.3 55.2 - - 65.3 76.8 — - 43.7 412
Heating fuel:
Electricity ..... .. voiiiiinneennnnd 519 69.7 *) M) 528 67.8 ¢) *) *) *)
GaS . vttt it et 49.8 59.8 53.7 89.5 61.5 67.9 457 57.5 411 475
[ ] AP 50.0 921 453 90.5 *) M) - - - —
Air-conditioning:
Central tOProject . . ....vvveveunene.n 61.7 81.6 ) *) 64.9 80.1 ¢) ) M) )
Individual building . ... ................ 50.2 61.2 - - 62.1 68.2 *) *) M) ™)
Individual apartment . ................] 46.7 54.0 - — 53.3 62.5 405 45.7 458 55.4
Windowunits . .............cvieann. ™) Q) - - - - *) ) - -
Nome ....ooiiniiieiiien il 46.5 63.6 46.6 91.0 56.5 65.0 49.6 62.1 403 46.5
Incinerators/compactors:
B -2 PR 51.8 85.2 47.2 88.2 Q) M) 54.4 72.8 - -
NO L it i e it 49.2 58.5 ¢) &) 59.2 67.5 422 52.6 41.2 47.7
See footnotes at end of table.
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Table 6. Onsite employee-hour requirements in apartment construction, by building characteristics and region, 1971—

Continued
United States Northeast South North Central West
Hours | Hours | Hours | Hours | Hours | Hours | Hours | Hours | Hours | Hours
Characteristic per per per per per per per per per per
$1,000 100 | $1,000 100 | $1,000 100 | $1,000 100 | $1,000 100
of square of square of square of square of square
cost feet cost feet cost feet cost feet cost feet
Number of stories:
TStOMY ©o et it ieeenieeee ¢ M) — - ) M) - - - -
2-3StOries .. ... e 46.7 55.9 M) ") 55.5 64.9 42.2 52.6 410 47.2
4storiesandover .. ... ... i 55.0 83.4 48.7 90.0 67.3 82.2 54 .4 72.8 *) O
Elevators:
B T 549 835 47.2 88.2 ™) Q) 53.3 711 *) *)
NO e e 473 56.6 M) ™) 55.3 64.5 416 51.5 41.0 471

! Insufficient data.

Most projects surveyed had poured concrete founda-
tions, wood frames, brick exterior walls, and were two to
three stories high with two bedrooms per unit and no
elevators. This pattern was largely the same in all regions
except the Northeast. In that region, the dominant type of
frame was reinforced concrete and most projects were four
stories and over with elevators.

The distinctive characteristics of projects in the North-
east region were reflected in the distribution of onsite
employee-hours by type of contractor. For example, since a
large proportion of these projects had reinforced concrete
frames, concrete work contractors had the greatest propor-
tion of total onsite employee-hours. Of course, the pre-
dominance of reinforced concrete frames was a direct result
of the generally taller buildings in the Northeast.

Wages and earnings by building characteristics. Of the
surveyed housing, the average project had 157 dwelling
units with 979 square feet per dwelling unit. Each unit cost
$12,686. In the Northeast, building characteristics differed
sharply from those of the other regions. Projects in the
Northeast had the largest number of dwelling units, 240,
compared with the South, 149; the North Central region,
163; and the West, 135. However, units in the Northeast
were smaller, 935 square feet, and cost more, $17,438, as
shown in table 2.

NOTE: Dash denotes that the survey had no sample projects in
this cell.

Despite smaller average units in the Northeast, construc-
tion costs per unit were the highest because onsite
employee-hours per 100 square feet were the highest (table
6), onsite average hourly earnings were second highest
(table 7), and, because of the taller buildings of that region,
over two-thirds of the projects had elevators.

There was not a perfect correlation between the propor-
tion of total construction cost that was accounted for by
wages, and average onsite hourly earnings, degree of
unionization, or onsite labor hours per $1,000 of construc-
tion contract. However, there tended to be a close
relationship among these variables, on a regional basis. The
tabulation below provides some indication of these inter-
relations:

Onsite

Union contracts Onsite average

as a percent of employee-hours  hourly

total contracts per $1,000 2arnings
United States .. 64.2 50.0 $5.60
Northeast ......... 89.8 49.2 6.27
South ............ 25.1 59.8 457
North Central ...... 82.6 45.1 6.32
West ............. 920.8 41.2 6.22

If one considers the ranking of each region in regard to the
three variables listed, the interaction of these factors

Table 7. Onsite average hourly earnings and wages as a percent of contract cost in apartment construction, by building

characteristics and region, 1971
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United States Northeast South North Central West
Characteristic Average| Wages as | Average | Wages as | Average| Wages as | Average | Wages as | Average | Wages as
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
Allprojects .............. $5.60 279 $6.27 30.8 $4.57 27.3 $6.32 28.5 $6.22 252
Foundation:
Concreteblock .. ........... 4.71 28.2 - - 462 2886 *) Q) — -
Concrete pilings ............ 5.18 30.4 M) Q) 4,90 326 - - - -
Poured concrete ............ 5.87 28.0 6.33 325 4.11 23.5 6.37 29.2 6.20 258
Other ................... 5.33 25.0 ") ") 4.64 23.7 M) M) ™) ™)
Frame:
Wood .................... 5.46 249 *) ) 4.21 223 6.50 27.0 6.23 25.5
Steel .. ovieniiiie e @) ™) ™) ™) @) ") - - - -
See footnotes at end of table.
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Table 7. Onsite average hourly earnings and wages as a percent of contract cost in apartment construction, by building
characteristics and region, 197 1—Continued

United States Northeast South North Central West
Characteristic Average | Wages as | Average | Wages as | Average | Wages as | Average | Wages as | Average | Wages as
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
Brick . ..ovvirreaiaann... 5.84 28.9 ™) ™ ™) ™) ™) ") - -
Concreteblock . ............ 4.81 31.7 - - 476 316 ") ™) &) ")
Reinforced concrete ... .. ... .| 6.12 30.1 *) *) ™) ™) 6.10 304 ) ™)
Other . ....oovieiiiiiaan. 5.92 313 ™ ™) ™) ™) ") ™) - -
Exterior walls:
Brick ........ . .. ..., 5.35 28.4 6.30 29.9 4.48 26.6 6.32 30.1 - —
Wood ..o ") &) - - — - ™) ™) ") (!
Stucco . ... 5.99 27.2 — — 5.24 36.2 — — 6.25 25.3
Aluminum siding ........... 5.63 451 M M) — - — — - —
Curtainwall ............... ) ™) ) ) — - ™) ) - -
Other ....... ..., 5.97 253 - — *) M) 6.44 26.2 5.96 275
Interior walls:
Drywall (sheetrock) ........ . 5.54 276 6.09 30.6 4.52 26.7 6.32 285 6.22 25.7
Plaster .................. 6.41 33.8 Q) M) M) @) - — - -
Floor base:
Concrete ................. 558 27.4 6.26 31.7 4.66 26.0 6.25 28.6 6.12 24.4
Wood/plywood ...........| 552 293 ™) M) 4.39 30.8 6.32 279 ) *)
Other ............ccuan.. 6.43 28.4 ¢) ) — - 6.64 30.3 ™) )
Floor covering:
Hardwood ................ 5.18 325 ) *) 4.80 331 — - - —
Asphalttile ............... 5.85 29.5 6.34 30.1 4.44 27.0 ™) ™) M ™)
Vinyl/vinyl asbestos . ........ 5.50 29.0 6.33 33.4 4.54 259 6.16 30.6 6.41 31.2
Carpeting ................. 5.78 24,7 — - 4.30 22.2 6.42 26.7 6.11 23.8
Roof base:
Concrete ................. 6.07 31.7 6.28 315 Q) ™ 6.00 326 ) )
Wood/plywood ............ 5.47 26.6 6.23 29.1 4.45 26.4 6.43 27.1 6.22 255
Insulatingboard ............ ) ™) — - *) ") - - - -
Other ... ..ooiiiiiani.... ™) &) - - ) *) " M) - -
Roof covering:
Builtup .................. 5.66 289 6.32 30.1 4.77 30.2 6.23 28.0 6.19 26.4
Asphalt shingle.. . ........... 5.34 25.3 M) *) 4.14 229 6.43 28.1 ™) M)
Wood shingle .............. Q) Q) — - - ~ ) ¢) - -
Other ......covvviennnn... 5.99 31.4 *) ) ) ™) ™ &) - -
Heating unit:
Central to project .. ......... 5.60 30.6 6.32 30.1 4.74 308 6.12 319 ) *)
Individual building . ......... 5.21 249 — - 3.49 19.5 6.30 26.3 ™) *)
Individual apartment ........ 5.66 26.2 *) *) 453 25.0 6.48 27.4 6.27 249
Other .....oviiinininnn... ) @) - - *) ™ - - &) )
Type of heat:
Forcedair ................ 5.36 26.0 *) M) 4.36 253 6.52 28.2 6.28 249
Hot water or steam ......... 5.88 29.9 6.32 30.1 4.63 31.1 6.19 29.5 6.12 279
Baseboard electric .........| 5.44 28.2 *) *) 5.08 27.0 *) ) @ ™)
Wallunit ... ... ........... 5.50 29.3 - - 4.98 325 - - 6.12 26.8
Heating fuel:
Electricity ................ 5.33 276 M) M) 5.00 26.4 *) ™) ") ")
[ €1 TN 5.54 27.5 5.99 32.2 432 26.5 6.33 289 6.23 256
Oil oo i 6.00 30.0 6.45 29.2 ") M) - - - -
Air-conditioning:
Central to project . . ... ...... 5.09 31.4 M) @) 4.74 30.8 ™) ™) M) )
Individual building . ......... 5.41 27.1 - - 3.58 222 6.30 29.9 M) M
Individual apartment ........ 5.47 25.5 — — 4.49 23.9 6.48 26.2 6.19 28.4
Window units .............. ™ ") — - - - ™) &) - -
None ... ... ..oy 6.00 279 6.36 29.6 4.59 259 6.28 31.2 6.28 25.3
Incinerators/compactors .
Yes . oo iiiiiiniinneneen 5.94 30.8 6.34 299 *) M) 6.00 32.6 — —
NOo .. 5.44 26.8 ") ") 447 26.5 6.45 27.2 6.22 25.7
Number of stories:
TStONY © v it iniianninns ™) ™) — ™ @) - - - -
2-3Stories ... ....iiianna. 5.52 258 ™) ) 4.41 245 6.45 27.2 6.22 255
4 storiesandover . .......... 5.77 31.7 6.31 30.7 492 33.1 6.00 326 *) ")
Elevators:
Yes .ot iinneeaeeanaa 5.82 32.0 6.34 29.9 M) @ 6.04 32.2 M) *)
NO L 5.45 25.8 ™) Q) 4.35 240 6.47 26.9 6.22 25.5
! Insufficient data. NOTE: Dashes denote that there were no survey projects in this
cell.
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becomes evident. The South shows the classic relationship
among the three series, e.g., the smallest amount of
unionization, the greatest amount of onsite employee-hours
per $1,000, and the lowest average hourly eamings. On the
other hand, in the West the interaction of these three
variables is somewhat more subtle. The West led in the
degree of unionization, which would tend to raise the
hourly wage rate. The reaction to this apparently was a
more efficient use of labor; the West had the lowest number
of onsite employee-hours per $1,000 and the second lowest
onsite average hourly eamings. Lower hourly earnings are
largely the result of a smaller percentage of total onsite
labor hours being paid at overtime rates. Similar generaliza-
tions can be made about the other two regions. Obviously,
there are extraneous factors which this survey was not able
to measure.

Cost per square foot by building characteristics. Cost per
square foot by characteristics of buildings, shown in table
8, exhibited the same trend as employee-hour requirements.
That is, the more common a given characteristic, the more
likely it was to have the lowest cost per square foot.
Although this pattern was true less frequently than for
employee-hours, nevertheless it was predominant in all
regions. Wood frame buildings, for example, cost the least
per square foot and wood was the most frequently used
framing material for apartment construction. Exceptions
were in foundations, exterior walls, floor base, and roof
covering.

Offsite

Offsite employee-hours represent the builder’s admini-
strative office and warehousing activities, and the labor to
produce and distribute the materials, supplies, and equip-
ment required at the construction site. Major categories
involved are: (1) Offsite construction, (2) manufacturing,
(3) wholesale trade, transportation, and services, and (4)
other industries either directly or indirectly involved in the
production and distribution process.

For every hour of work performed at the construction
site, an additional 1.5 employee-hours of effort were
required to produce these materials, supplies, and services
(including offsite construction). These expenditures
amounted to 76 employee-hours for each $1,000 of
construction.'®

Builders’ offsite employee-hours. Eight employee-hours per
$1,000 of construction were expended in this category,
which includes contractors’ administrative, coordinating,
estimating, scheduling, engineering, maintenance, and ware-
housing activities. Construction offsite hours, a relatively
small portion of employee-hour requirements, constituted 6

! 8 Retail trade is excluded from this estimate because purchased
transactions for materials are assumed to be made at the wholesale
level only. Some retail transactions are made, but the extent of such
purchases in construction is not known.
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percent of the total. This is inherent in an industry where
an average of 31 subcontracts is involved in each project.
The general contractor often limits his major responsibili-
ties to overall coordination, scheduling, control, and super-
vision of construction.

Manufacturing employee-hours. The manufacturing sector
was by far the largest and most important contributor of
offsite employee-hours because of the materials, supplies,
and equipment required for construction. Involved were 59
major industrial producer groups, requiring 43 employee-
hours per $1,000 of construction or 63 percent of all
offsite employee-hours, excluding offsite builder activities.
Four major groups made up 50 percent of all manufac-
turing employee-hours: (1) Logging, sawmills, and planing
mills; (2) millwork and plywood; (3) cement, clay, and
concrete products; and (4) fabricated structural metal.

Wholesale trade, transportation, and service employee-hours.
Fifteen employee-hours per $1,000 of construction were re-
quired to produce the items from this sector of the economy.
Wholesale trade and transportation contributed 80 percent
of this amount.

Mining and other industries employee-hours. This group in-
cluded agriculture, maintenance, construction, communica-
tions, utilities, finance, insurance, real estate, and govern-
ment enterprises. Ten employee-hours per $1,000 of con-
struction were generated in these sectors.

This initial study of multifamily housing construction
did not permit comparison of changes in cost relationships
from previous years in this segment of residential construc-
tion. However, comparisons can be made with studies of
other types of residential construction. Analysis of the bill
of materials for a study of public housing construction for
1968, for example, indicated the same pattern of expendi-
tures for each major materials group. The stone, clay, glass,
and concrete products group made up over 25 percent of
the cost of materials and equipment; lumber and wood
products represented another 14 percent. These two cate-
gories of construction, i.e., multifamily and public housing,
were similar in type of construction but building char-
acteristics varied in many respects.

In a 1969 survey of single-family housing construction,
the three most important categories of material expend-
itures, making up about 72 percent of total materials and
equipment costs, were lumber and wood products; stone,
clay, glass, and concrete products; and fabricated metal
products. Disbursements for these three types of expendi-
tures in multifamily housing construction were con-
siderably more and their relative importance was quite
different. For single-family housing, lumber and wood
products required the greatest expenditure per $1,000 of
construction and constituted 37 percent of all materials and
equipment costs. Stone, clay, glass, and concrete products,
which were second, made up 21 percent of the cost. These
results were expected because of differences in the type of
construction and building characteristics.
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Table 8. Cost per square foot in apartment construction, by building characteristics and region, 1971

Characteristic United States Northeast South North Central West
Allprojects . ....ooviiiiiiinnnnanas $12.96 $18.64 $11.89 $12.67 $11.67
Foundation:
Concreteblock .. ....... ... .o i i) 10.92 - 11.10 ™) -
Concretepilings . .....covininrinnnennnnnny 16.86 M) 12.43 - -
Pouredconcrete . ...... ... i 12.63 15.61 11.58 12.60 11.61
Other ...ttt ittt iaeneeeened 12.47 *) 12.08 *) *)
Frame:
Wood .. ..o i e 11.80 *) 11.70 12.07 11.49
Steel .. ... e e e *) M) *) - -
Brick ....ciit i i e i 13.93 *) ™) ) -
Concreteblock .. ..........ciiiininnnnn. 12.00 - 1195 ™) ™)
Reinforcedconcrete . .. ...........coo.n... i 16.75 *) M) 13.58 *)
Other ...ttt ittt et ii i ] 13.32 ™) M) M -
Exterior walls:
Brick ... e 13.83 18.87 11.87 13.47 -
Wood ..o e Q) - - ™) *)
StUCCO .. itiitiin it it i 11.69 - 12.08 — 11.50
Aluminum siding ... .....o.oiiiiinnnninnn. - ) - — -
Curtainwall . ......ooiiniiininnnn. ] Q) *) - ™) -
[0 4T O 10.98 — M) 10.562 13.37
Interior walls:
Drywall {sheetrock) ......................] 12.85 19.50 11.86 12.67 11.67
Plaster . ........ouiii i 14.93 M) M) - -
Floor base:
CONCrete .. vv vttt iennnnene s 13.04 20.22 12.28 12.08 11.08
Wood/plywood . ...........cciviiiinnnnn. 12.94 ) 11.01 13.98 )
Other .. ittt i i e 12.04 ¢) — 11.13 ¢)
Floor covering:
Hardwood .............ccivirininvnnnnnsd 13.18 ™) 12.25 - -
Asphalttile .........c.cuiiiinennnnenn.d 16.67 22,58 11.01 ) M)
Vinyl/vinyl asbestos ... ......cocvvinnennn. 12.63 13.79 11.75 13.08 13.51
Carpeting .. ......ccooiiiiinninnnennennns 11.76 — 12.11 12.24 11.05
Roof base:
CONCrete ... vvirennnrennerneennnaenennd 16.81 20.27 ) 13.38 *)
Wood/plywood . ............c.ciiiiin... 11.97 15.50 1144 12.45 11.50
Insulatingboard . ................ ... ... *) - ) - -
Other ... i ittt i e e deenananad ") - ™) *) —
Roof covering:
Builtup ... i i i e 13.36 18.65 - 12.36 12.95 11.26
Asphaltshingle .. ........................ 11.89 Q) 11.02 12.06 )
Woodshingle ........ccoviiiininnnnnan.l *) - - *) -
Other «. ittt e e ittt it eananananeand 14.35 ") @ M -
Heating unit:
Central toproject ... ... ivinennnennnnd 14.65 18.65 1233 13.14 Q)
Individual building . ... ................... 12.46 - 1068 13.98 )
Individual apartment .. .................... 11.85 Q) 11.64 11.89 11.49
Other ... ... . it iiiiienneananennd ) - ™) - ™)
Type of heat:
Forcedair ..........c.iiiiiuiennnnnnnn.l 12.19 ) 1240 11.63 12.08
Hotwaterorsteam ...................... 14.34 18.65 10.70 13.50 11.54
Baseboard electric ....................... 13.04 Q) 12.07 M) *)
Wallunit ... ... ittt e 10.34 - 11.76 — 9.43
Heating fuel:
EleCtriCity ....vvienrvnenrnnenrenennenens 13.43 *) 12.84 ™) )
[ - T P 12.02 16.66 11.05 1259 11.54
[0 PP 18.44 20.00 ") — -
Air-conditioning:
Central tOpProject .. .....oveiennnnnunnnnnnd 13.22 - 12.33 ) )
Individual building . ...................... 12.20 - 10.99 13.34 ")
Individual apartment ..................... 11.57 - 11.72 11.28 12.10
Window units .. ..oovuinnen e e Q) - - ) -
None ... ittt it e e 13.68 19.63 11.51 12,51 11.85
Incinerators/compactors:
TR 16.45 1867 M) 13.38 -
NO i e e e 11.89 *) 11.40 12.47 1157
Number of stories:
T StONY v tte ot e it et Q) - Q) - -
2-3St0MIBS ..ttt iie ety 11.96 M) 11.70 1247 11.50
Astoriesand OVEr ......cueeuenrnennannnnnd 15.16 18.47 12.21 13.38 *)
Elevators:
B -2 15.21 18.67 *) 13.36 : M
NO ittt ittt et 11.97 ¢) 1168 12.40 11.50
! insufficient data. NOTE: Dash denotes that the survey had no sample projects in
this cell.
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Chapter IV. Distribution of Costs and Wages

Relative cost shares

Onsite wages made up 28 percent of the total construc-
tion cost, as shown in the distribution of construction
contract value below:

United North- North

States east South Central West
{percent)
Total costs ...... 1000 1000 1000 100.0 100.0
Onsite wages and

salaries . ........... 279 308 285 273 252
Materials and supplies .. 442 37.6 46.8 46.5 43.7
Equipment .......... 3.0 25 26 3.5 34
Overhead and profit ... 24.8 29.1 221 227 277

The largest share of these costs, 44 percent, went for
materials and supplies. Equipment used to construct the
projects made up another 3 percent of cost. The remaining
25 percent covered builders’ and contractors’ overhead
costs'® and profit.

Contractor costs

The distribution of construction contract value by
contractor as shown in table 9 looks quite different from
the employee-hour distribution discussed earlier. General
contractors, for example, made up just under 32 percent of
the total contract value but only about 22 percent of onsite
employee-hours for the United States as a whole. On the
other hand, carpenters provided nearly 13 percent of the
employee-hours but received less than 10 percent of the
contract value. This discrepancy is explained in part by the
significant amount of overhead which the general con-
tractor assumes on any project. Other contractors, ac-
counting for a significant but decreasing proportion of
contract value, were plumbing; concrete; heating, vent-
ilating, and air-conditioning; electrical; wallboard; and
masonry.

All the regions displayed the same general contract'value
pattern. However, a different mix of buildings in the four
regions resulted in a considerable range in the contract
value accounted for by some types of contractors. For
example, concrete work received about 9 percent of the
contract value for the United States as a whole, but by

'® Overhead costs include salaries of offsite workers, supplemental
benefits, interest expense, other overhead, and miscellaneous ex-
penses.

Table 9. Percent distribution of contract cost in apart-
ment construction, by type of contractor, United States
and regions, 1971

Contractor United | North- South North West
States east Centrat
Total ..........| 100.0 | 100.0 | 100.0 | 100.0 |100.0
General contractor ... [ 31.9 219 40.0 315} 291
Grading, footings, exca-
vation, and founda-
tion .............. 3.0 46 3.0 28 1.7
Waterproofing ........ A A A 0 .0
Concretework ......| 8.8 18.2 5.4 461 105
Structural steel
erection ........... 7 25 3 4 A
Carpentry ........... 99 5.3 74 13.2§ 143
Masonry . ........... 5.3 8.7 6.9 4.0 8
Heating, ventilation, and
air-conditioning .. .. | 6.2 59 7.3 7.1 3.5
Plumbing........... | 9.0 8.9 6.2 105 118
Electrical . .. ........ | 5.9 6.5 5.4 6.0 6.1
Elevators . ........... 8 23 5 7 .c
Insulation ........... 5 A 7 5 5
Wallboard .......... | 5.9 5.9 5.2 6.9 5.8
Plastering and lathing . | 13 20 5 2 3.3
Painting and paper-
hanging ........... 20 1.8 30 11] 158
Hardwood flooring . ... 3 7 4 1 .0
Linoleum, vinyl tile, and
carpeting ......... | 23 8 20 3.2 3.1
Ceramictile......... 8 1.0 7 8
Roofing and gutter
work ............. 1.2 7 1.4 1.3 14
Ornamental iron work . | 8 .6 7 1.0 1.1
Cleaning ...........| A .0 1 .0 5
Asphalt paving ......| 1.2 3 1.3 1.6 1.1
Other ............. 2.0 1.2 15 25 3.0

NOTE: Detail may not add to totals due to rounding.

region the proportion ranged from about 5 percent in the
South, where few high rise buildings were constructed, to
over 18 percent in the Northeast, where several such large
buildings were erected. The proportion of contract value
going for carpentry did not have as wide a range but was
considerably higher in the North Central region and the
West where wood was used more in apartment buildings.
The masonry contractors’ share dropped off considerably in
the West where wood is used primarily for framing and
stucco is used for building exteriors.

The general contractor provided the major portion of
the total cost for materials, equipment, and supplies; onsite
labor; and administrative costs in all regions. Only in the
Northeast was the concrete contractor the leading sub-
contractor in value of contract. This was a direct result of
the structural characteristics of the nine sample projects in
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that region. For example, seven projects had poured
concrete foundations, three had reinforced concrete frames,
five had a concrete floor base, and four had concrete roof
bases. The carpentry contractor was the leading sub-
contractor in the other regions. Table 9 provides a percent
distribution of contract value by type of contractor,
nationally and for the four regions.

Gross earnings by occupation

The percent distribution of gross wages by occupation
(table 10) presents a different pattern from the distribution
of employee-hours shown in table 4. Although skilled
trades provided about 66 percent of U.S. total onsite hours,

Table 10. Percent distribution of gross earnings in apart-
ment construction, by occupation, United States and
regions, 1971

Qccupation United | North- | o ) | North West
States east Central
All occupations ...| 100.0 | 100.0 [ 100.0 | 100.0 [100.0
Professional, technical,
and kindred workers . 7.7 7.4 7.7 7.2 8.9
Professional/tech-
nical ..........| 4 1.1 3 A 3
Superintendents/
blue-collar super-
visors ........... 7.2 6.0 7.2 7.0 85
Clerical workers . ... 2 3 2 A A
Skilled trades ........ 716 71.2 65.3 759 | 76.6
Bricklayers . ....... 55 6.8 75 5.4 8
Carpenters ........ 27.0 21.8 238 30.1 | 33.9
Cement finishers ... 3.6 5.2 3.0 3.1 34
Electricians ....... 6.6 6.8 55 79 6.8
Elevator con-
structors ........ 4 9 3 2 1
Insulation workers . .| 4 5 4 3 4
Iron workers-
ornamental ...... 6 8 5 8 4
Iron workers-
reinforced ....... 7 1.0 8 5 7
Iron workers-
structural . ...... 14 4.3 6 2
Lathers ........... 6 1.2 3 A 1.4
Operating engineers . 3.1 2.1 3.0 3.6 3.5
Painters .......... 4.1 3.2 53 3.0 45
Plasterers ......... 1.3 1.7 1.1 4 22
Plumbers and pipe-
fitters . ......... 106 12.3 8.4 116 | 1.1
Roofers .......... 8 5 7 7 1.3
Sheet-metal workers . 22 4 19 3.7 28
Soft-floor layers . ... .5 4 7 1 7
Tile setters ....... | 8 6 8 1.0 5
Other skilled
workers ......... 1.4 8 8 2.3 1.9
Laborers and others ... 20.7 21.4 27.0 169 | 145
Laborers, helpers,
and tenders ...... 19.0 19.8 252 154 | 128
Truckdrivers. ... ... 7 7 7 7 7
Custodial workers . | 2 A 4 3 2
Other semiskilled and
unskilled workers | 7 8 7 5 7

NOTE: Detail may not add to totals due to rounding.
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their proportion of earnings was higher, almost 72 percent.
Conversely, laborers and other semiskilled and unskilled
occupations contributed 28 percent of onsite employee-
hours; but their proportion of total pay was only 21
percent.

Although carpenters ranked second after laborers and
helpers in employee-hours, they were well above in gross
earnings. These two groups received 46 percent of all wages
paid in apartment construction. In descending order of
total wages received, other important occupations were
plumbers and pipefitters, superintendents and blue-collar
supervisors, electricians, bricklayers, painters, cement fin-
ishers, and operating engineers.

All regions tended to follow a similar pattern. Carpenters
receive the largest proportion of any occupation in each
region except the South. Onsite wages received by car-
penters ranged from just under 22 percent in the Northeast
to almost 34 percent in the West because of the greater
amount of wood used in that region. The proportion of
wages paid to laborers and helpers ranged from about 13
percent of the total in the West to over 25 percent in the
South.

Wages by occupation

Straight-time average hourly rates (unweighted) in this
study generally were lower than average union hourly wage
rates in the building trades as of July 1, 1970.2° Excep-
tions are shown in the following tabulation:

Average hourly

earnings
Occupation from study Union wage rate
Al occupations ......... $5.56 $6.18
Glaziers .. ... ..o viiinn.. 6.25 6.08
Paperhangers . .. ............ 6.30 6.02
Plasterers . ................. 6.57 6.35
Terrazzo workers ........... 6.66 6.46

NOTE: These unweighted wage rates are not comparable to the
regional wage rates listed later.

The following tabulation shows the average hourly
earnings developed by the study and the union wage rates
for the four broad regions:

Average hourly

earnings
Region from study Union wage rate
United States .......... $5.60 $6.18
Northeast ................. 6.27 6.41
South ............cvuunnn 4.57 5.21
North Central .............. 6.32 6.38
West ... i, 6.22 5.86

The two rates differ the most in the South where
earnings in this study were $4.57 compared with $5.21 for
the union rate. Only 25.1 percent of the contracts in the

208ee Union Wages and Hours: Building Trades, July 1, 1970,
Bull. 1709 (Bureau of Labor Statistics, 1971).



study for the South were with unionized contractors
compared with 90.8 percent for the West. The union wage
rate exceeds the study’s average earnings rate in all regions
except the West. The higher earnings rate in the West is

Onsite employee-hours
per $1,000
of contract cost

UnitedStates ...........cc0vnnnnnnns 50.0
largely a reflection of the fact that a higher percentage of WESE . v e e e e M2
the onsite employee-hours were provided by skilled trades, NOFth CENtral. - oo ve s e e eeaeeenns 45.1
i.e., 73.8 percent compared to the national average of 66.1 NOrtheast. . ...ovvuviineernnenenennn. 49.2
percent. The North Central region also employed a high  South ..............coooiiiiiin, 59.8

proportion of skilled workers, 72.7 percent, and hourly
earnings almost equaled the union rate.

Other factors that may account for some of the disparity
between these two series are (a) the inclusion of overtime in
the study’s data (b) the exclusion of Alaska from the area
covered by the survey.

Wage share

Onsite wages as a percent of total cost for the projects
studied ranged from under 20.0 to over 40.1 percent.
Although distributed fairly evenly over the range up to 32.5
percent, the proportion of projects dropped significantly
for wage costs above this level, as shown in the following
tabulation. The median class was 25.1 to 27.5 percent of
contract cost.

Onsite wages as a

The West ranks first in both tabulations; that is, it had
the lowest expenditure of employee-hours per $1,000 of
contract cost and the lowest proportion of the cost allotted
for onsite wages. However, the position of the South in the
two distributions, at first, appears contradictory. That is,
the South had the highest expenditure of employee-hours
per $1,000 of total contract cost and the second lowesi
expenditure for onsite wages as a percent of total cost. This
situation is the result of the South having the lowest
average hourly earnings, $4.57.

Materials, supplies, and equipment.

Materials, supplies, and equipment costs for multifamily

percent of Percent of housing construction amounted to $476 per $1,000 of

contract cost projects studied construction costs, or $617 per 100 square feet (table 11).
Under20.0 ... oouvit e 13.5 Of this amount, 94 percent was spent for materials and
201-225 ... ... 12.4 supplies and the balance was allocated to the rental value or
226-25.0..... . e e 146 ivalent of . t ired duri tructi
251275 . . e 13.5 equivalent o equipment required during construction.
276-300 .. ..\ 12.4 The stone, clay, glass, and concrete products category
ggé*ggg ----------------------------- 14.6 had the largest disbursements for materials, with $105
35:1:37’5 """"""""""""""" ;'i expended per $1,000 of construction costs or 22 percent of
37.6—400 .. ... ...t 292 all materials and equipment costs. Lumber and wood
40.1andover ........... ... 5.6

The following tabulations array the regions in ascending
order with regard to: (a) percent of total contract cost
represented by onsite wages and (b) number of onsite
employee-hours per $1,000 of total contract cost.

Onsite wages as a

products, except furniture, were $89 per $1,000 of
construction, or 19 percent of materials and equipment
costs. The fabricated metal products group, except ord-
nance and transportation equipment, was next most im-
portant at $74 or 16 percent. These three major categories
constituted 57 percent of all purchased materials, supplies,
and equipment costs. Other individual categories of mate-
rials ranked considerably below these figures in relative
importance.

percent of For convenience, construction machinery and equip-

Region contract cost ment were included in the materials table as a separate

category. Costs for construction equipment were based on

United States . . .........oovviiiiiin, 279 rental or equivalent value of machinery or equipment at the

:Le::h """"""" ;?; construction site, exclusive of equipment operators. Ex-‘-

Norn Gt 111 penditures amounted to $31 per $1,000 or slghtly oter 6
Northeast ................... ... c.uut. 30.8 percent of all materials and equipment costs.
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Table 11. Cost of materials, supplies, and equipment used in apartment construction, by product, 1971

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

Cost per Cost per
Cost per
$1,000 C°1sgg°' Percent $1,000 | O PE | percent
Product of distri- Product of square distri-
contract square bution'! contract bution!
feet feet
cost cost
Total materials, supplies, Miscellaneous cleaners, thinners,
and equipment ... ..... | $476.25| $617.08| 100.00 waxes, polishes, solvents ....... $ 1|8 14 .02
X . Paint ... ..o iiiiiiii i 6.56 8.50 1.38
Total materials and supplies. ... 44533| 577.02( 93.51 Putty, calking, and glazing
Agricultural products . . ........... 3.98 5.15 .83 compounds ................. 52 67 1
Seeds and Straw . . ..o 24 31 05 Fertlllger ..................... .20 .26 .04
Nursery products including sod 3.74 485 79 Adhesives, all pthers ............ .78 1.02 .16
Concrete admixtures, hardeners . . . 1.14 1.48 .24
Mining and quarrying of nonmetallic Sealants ...........cciiinenn .30 .39 .06
minerals, except fuels ...........\ 6.40 8.29 1.34 Miscellaneous chemical
Sand and gravel and riprap . .....| 4.61 5.97 .97 products ..........c.c....n. .30 42 .06
Fill dirt, topsoil ..............\ 1.79 2.32 .38 :
Petroleum refining and related
Textile mill produets .. ........... | 9.28 12.03 1.95 products .. ......i i 8.29 10.74 1.74
Carpetingandpads ............ | 8.79 11.39 1.85 Fuels, diesel fuel, gas oil,
Acousticfelts ................. .37 .48 .08 GreaSE . . .t 82 1.07 A7
Oakumandrope ............... a2 .16 .03 Asphaltpaving ................ 365 474 77
Apparel and other finished products In:::;az:)er;,tzsigrgmalt board, rolls, 162 1.96 32
made from fabrics and similar N J6 | Asphaltand tar pitches .......... 104 134 22
materials ......... EEEERRTREPEPY . X . Membrane waterproofing vapor
Draperies and curtains .........| 1.13 .46 .24 barrier 1.26 163 2%
Miscellaneous apparel andother | [ | T rorrrrormrmrerereesrs : ’ :
finished products . ...........\ 11 14 .02 || Rubber and miscellaneous plastic
products .. ....... . . e 6.72 8.71 1.41
Lumber and wood products, except Rubber products . .. ............ 45 .59 .10
furnlturg ...................... 8894 115.26| 18.67 Adhesives, rubber cement . . . . .. .. 17 22 04
Poles, timber (untreated) ........ 15 19 .03 Conduit and conduit fittings
Dressed and rough boards, and (plastic) ........coooioii.t. .48 62 .10
dimension lumber ...........| 43.52 56.39 9.14 Plastic pipe, tubing conduits.
Flooring (hardwood) and other and fIttings ........... o 218| 282 46
hardwooq ........... REREREE 3.32 4.30 .70 Plumbing fixtures, premolded
Wooden shingles and excelsior .. .. 56 .73 12 PIBSHIC = oo vrereee s aanns 73 95 15
Millwork .. ... ... it 20.10 26.04 4.22 Insulation, styrofoam and other
P|YW.OOd ............ T 11.01 14.26 2.31 plastic insulation . ............ 24 31 05
Fabricated structural laminates, Vinyltile «ooooeeee e 88| 114 18
prefabricated . ............... 7.56 9.80 1.59 Laminated plastic panels and
Treatedlumber . ............... .82 1.07 A7 COUNTET tOPS « v v ssnensnnss 1.34 1.74 28
Plumbing accessories, fittings, Other plastic products .......... .16 .20 .03
énd wood trim . .............. .26 .34 .06 Miscellaneous rubber and plastic
Miscellaneous wood products . ... | 1.63 2.13 .34 PrOGUCES + e v eenesnenrnnn 10 14 02
Furniture and fixtures . ........... | 18.55 24.03 3.89 || stone clay, glass, and concrete
Kitchen cabinets and vanities, Products .. ... .ooeiiaeinn 10635 136.51| 22.12
prebuilt . ..... ... ... . ... 12.87 16.68 2.70 Window glass ................. 1.02 1.32 21
Wooden cabinets, radio/TV, Mirrors 67 87 14
Kitchen, medicine. ... ... ... 157  208|  33|  Gemenm ..l seo|  sos|  s2
Metal cabinets, radio/TV, kitchen, (Clay) Brick ... eveeeieneenn, 11.30| 1464 237
medicine .. ... 2171 281 46 1l Ceramictile .....viiiiiiiiinn. 273 354 57
Wood partitions ............... .38 49 08 Clay refractories ............... 32 a1 .07
Metal partitions ............... .20 .26 .04 Clay Sewer PIPe - « v veeeernnn.. 83 1.08 17
Venetian blinds, shades, curtain Other clay structural products . . .. .14 .18 .03
tracks,rods ................. 1.07 1.39 .23 Plumbing fixtures and accessories
Miscellaneous furniture and vitreouschina ............... 3.03 3.92 64
fixtures . ...y 28 36 06 Concrete block, brick ........... 480| 622{ 1.01
Paper and allied products . . .. ....... 213 276 45 || Concretepipe ................. 1731 224 -36
pTap: ...... p .............. 48 62 10 Other precast concrete products . . . 8.62 11.17 1.81
Pressed wood .. ... oooonnn, 25 33 05 R.eady mix concrete ............ 29.92 38.76 6.28
Enameled masonite tile . ......... A2 16 .03 Lime .......oooiiiniiiin 7 93 15
Construction paper . . ........... 36 a7 08 Gypsum products .............. 20.25 26.24 4.25
Insulation, fiberboard . .......... 81 1.05 7 X:brssl: and r?\t:netr cutdsto;e """" ‘1"1 ?; :)g
Miscell r products .. ... 10 13 .02 0s ce progucts ....... . . .
iscelianeous paper produ Vinyl asbestos tile . . . ........... 3.41 4.42 72
Chemical and allied products . ...... | 10.55 13.66 2.21 Asphalt floortile .............. 1.04 1.35 22
Oxygen, acetelyne, and other chem- Adhesives, asbestos cement . .. .... .23 .30 .05
icals, not elsewhere classified . . . 31 40 .06 Insulation, asbestos (including
Plastic vapor barrier sheets ...... | 31 40 .07 sprayed-on) ......... e .95 1.23 .20
See footnotes at end of table.
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Table 11. Cost of materials, supplies, and equipment used in apartment construction, by product, 1971—Continued

Cost per Cost per
$1,000 °°1sao'°e' Percent $1,000 C°1sgge' Percent
Product of square distri- Product of distri-
contract | °9 bution! contract | 942" | bution!
feet feet
cost cost
Crushed rock, slag, miscellaneous Clips, fasteners ............... $ 2418 31 .05
aggregate ...........h e nnn $ 248(% 3.22 .52 Plumbing accessories, metal other
Insulation, perlite .............. 19 .25 .04 thanbrass ................. 2.21 2.87 46
Plumbing fixtures, premolded Miscellaneous fabricated metal
fiberglass ................... 1.56 2.02 .33 products .. ................ 2.45 3.18 .51
Insulation, fiberglass {mineral . . -
or glass WOOl) -+ v onenns, 3.60 466 76 Machinery except electrical ........ 17.68 2292 3.72
Acoustical tile, fiberglass Elevators, escalators, and )
(mineral Wool) - ... ..o 10 12 02 dumbwaiters . .............. 5.01 6.49 1.0%
Fiberglass reinforced plastics . . ... 19 25 .04 Pumps ............... IEREREEE 95 1.23 20
Sand-lime brick . . .............. 39 51 .08 Blowers, exhaust and ventilating
Miscellaneous stone, clay, glass, fgns .......... [EEERERERERE. 1.15 1.49 24
and concrete products ......... 82 82 13 Sprinkler systems (fire pre-
vention) ... ... ... ... A48 .62 A0
Primary meta! products ............ 42.17 54.64 8.85 Fire hose (except rubber), rack,
Structuralsteel .. .............. 7.63 9.89 1.60 drier . ... e .16 .20 .03
Steel, galvanized and ferrous Air-conditioning equipment .. ... 8.96 1162 1.88
noncastironpipe . ............ 5.26 6.82 1.10 Water treatment equipment .. ... 21 .27 .04
Nails, wires, staples, ferrous ...... 1.92 2.49 40 ) .
Cable and wire, ferrous . ......... 1.67 2.17 .35 Mlscella.neous machinery, except
Cast iron products . ............ 65 84 14 electrical .................. .76 99 16
Cast iron pipe and fittings . ....... 9.40 12.18 1.97 £ . . X
Fire and water hydrants ......... .16 .20 .03 ectrlgal machinery, equipment, and i
Lead ..o o 31 40 06 supplne§ ................ REERERE 4459 57.78 9.36
Copper pipe and tubing ......... 7.88 10.20 1.65 Electr.lc meters and measuring
Cable and wire, nonferrous . . . . . . . 661 856 1.39 CQUIDMENE .. o.ecneeeneee e 130 169 .27
Nails, wires, staples, Transformerg ................. .55 71 Az
nonferrous . ... .. e A3 .55 .09 Electrical switchboards and panel-
Miscellaneous primary metal boar.ds ..................... 442 5.73 92
PrOAUCES .+ v o ves e 26 34 05 Electric motors and generators . . . . .19 24 .04
Household cooking equipment . . .. 8.27 10.72 1.74
Fabricated metal products, except Household refrigerators,
ordnance, machinery, and transpor- coolers . ... ... . 10.63 13.64 2.21
tation equipment ............... 74.27 96.23 15.59 Household laundry equipment . ... 15 19 .03
Builders’ hardware ............. 5.91 7.66 1.24 Householdfans . ............... 1.14 1.48 .24
Plumbing fixtures, metal and Electric household heaters . ..... | 94 1.22 .20
enamelediron ............... 6.84 8.86 1.44 Miscellaneous household electric
Piumbing accessories, fittings and appliances ........... e 1 15 .02
trim,brass ...........0..nn. 4.13 5.35 .87 Household hot water heaters ... .. 1.72 2.23 .36
Warm air furnaces . ............. 3.33 431 .70 Household dishwashers, garbage
Incinerators . ................. .29 .37 .06 disposals .................. 2.60 3.37 .55
Radiators and heaters {(non- Electric lampsand bulbs ... ...... .18 .24 .04
electric) ...oii i 3.98 5.16 .84 Lighting fixtures and non-
Unit heaters and ventilators ...... .82 1.06 17 electric lampsand bulbs . . .... .. 3.88 5.03 .82
Prefabricated structural steel ... .. 2.09 2.70 .44 Current-carrying devices .........| 1.83 237 38
Metal doorS . . oot veneennnnn. 5.50 7.13 1.15 Conduit and conduit fittings
Metal windows ................ 864 11.19 1.81 (metal) ...l 3.40 4.41 |
Fabricated metal plate products . . | 25 .33 05 Noncurrent-carrying devices .. ... | 1.45 1.88 30
Storagetanks ................. .24 31 .05 Intercom and fire and burglar
Aluminum sheet metal .......... 1.28 1.66 27 alarmsystems ............... .53 68 1
Galvanized sheet metal . ......... 464 6.01 .97 T.V.systems ................| .23 .30 .08
Fabricated sheet metal, all Antenna ............c.c0..... .15 .20 .02
Other ..ot iiienanns 2.51 3.25 .53 Miscellaneous electric machinery,
Registers, grilles, diffusers .. ...... 1 93 .15 equipment, and supplies ....... 1.01 1.33 21
Metal acoustical suspension Instruments and related products ... | 81 1.04 A7
SYStBMS . .. ... 12 .15 .02
Ornamental, architectural, and Gae? and water meters, gauges, -
miscellaneous metal work ..... 521 6.75 1.09 air thermometers . ............ 23 30 'Oj_'
Scaffolding (metal) . ...........| 55 71 a2 || Temperaturecontrols .......... . 57 74 12
Prefabricated metal buildings, Miscellaneous manufacturing indus-
curtain walls, and parts ........ 24 32 05 1 tries o 61 78 13
Metal reinforcingbars .. ........ | 8.06 10.45 1.69 Brushes and signs . ............. 23 30 05
All-metal nuts, bolts, washers, Linoleum .................... 26 33 .05
SCTEWS, TIVTS .......vnvny 64 82 13 Fire extinguishers, portable ..... | 12 A5 .02
Mail boxes .................. .26 34 .05
Wiremesh .................... 2.7 3.51 .57 [| Miscellaneous materials and supplies,
Chain linkfence ............... 41 .54 .09 not elsewhere classified .. ........ ] 3.79 4389 .80
See footnotes at end of table.
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Table 11. Cost of materials, supplies, and equipment used in apartment construction, by product, 1971—Continued

Cost per Cost per Cost per Cost per
$1,000 103 Percent $1,000 1 08 Percent
Product of distri- Product of distri-
square o square o
contract bution contract bution
feet feet
cost cost
Total contractors’ construc- Mixers, pavers, and related
tion equipment . ............ $ 3092($ 40.06 6.49 equipment . .. ... .. ... ... $ 100(% 142 .23
. Front-endloaders ............. | 2.31 3.00 49
Fabricated metal products . ........ 1 70 90 15 Hoists and monorails ........... 97 1.26 .20
Small handtools (nonpower) .. ... A6 60 10 FOrklifts . . ..o 1.19 1.54 25
Scaffolding (metal) ............. A4 18 03 Power handtools . .. ............ 1.15 1.49 24
Miscellaneous fabricated metal Compressors, pumps, jackhammers
products .................. 22 30 05 and accessories . . ............. 1.13 1.46 24
Machinery, except electrical ........ 23.13 2997 4.86 MISC&"H'HEOUS machinery, except
Power cranes, draglines, shovels electrical .................., .10 A3 .02
lpower) ... 4.55 5.89 96 Transportation equipment . ......... 6.00 7.77 1.26
Tractors and bulldozers ........ 4.03 5.22 .85 Trucks (highway) 5.81 7.53 1.92
Backhoes and trenchers ........ | 2.87 3.72 .60 Trailers . . . . . .. U e :19 5 :04
Drilfrigs . ..ovieiennnnnae 62 .80 .13 Miscellaneous construction equip-
Scrapers, graders . . ............ 1.57 2.04 .33 ment. not elsewhere classi-
Rollers and all other heavy con- fied ’ 1.10 1.41 23
struction equipment . ........ ] 1.54 2.00 2 | : : ’
! Distribution is the same for both columns. NOTE: Detail may not add to totals due to rounding and
exclusion of line items containing insufficient data.
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Chapter V. Comparison With Other Surveys

Employee-hour requirements for multifamily housing
construction were the lowest of any building construction
sector studied in the BLS labor requirements series (table
12).2! However, it is possible that requirements for
single-family housing might have been the same as for
apartment construction, or slightly lower, if the studies had
been conducted in the same year.

In occupational requirements, multifamily housing did
not closely match any of the other three residential studies
in the BLS series—college housing, public housing, and
single-family housing (table 13). Occupational requirements
for multifamily housing were highest for administrative and
supervisory workers and lowest for bricklayers, iron
workers, plasterers and lathers, and laborers, helpers, and
tenders.

Comparison of the cost figures in table 14 for multi-
family housing with those for the other two recent

21In comparing the multifamily housing construction survey with
other surveys of construction labor requirements, it must be kept in
mind that the studies cover different time periods. Furthermore,
comparisons cannot reasonably be made with heavy construction
(i.e. highways, sewer works, and civil works) which is entirely
different from residential and other building construction in labor
and material requirements.

residential surveys indicates that the proportion of onsite
wages for multifamily housing, 27.9 percent, was higher

-than for single-family housing, 20.4 percent, but that public

housing was the highest, at 32.4 percent. The ratio of
materials for multifamily housing (44.2 percent) was very
close to the ratios for the other two studies. On the other
hand, among these three residential surveys, cost of
equipment was the highest for multifamily housing, which
indicates the more capital-intensive nature of taller build-
ings in that type of construction.

Material requirements for multifamily housing more
closely resembled those for public housing than for other
types of residential construction studied (table 15). Al-

" though multifamily housing required a larger proportion of

lumber and a smaller proportion of metal products and
stone, clay, glass, and concrete products than public
housing, these three groups of materials made up the
majority of materials in both types of construction. These
three groups constituted 58 percent of total materials,
equipment, and supplies for multifamily housing and over
62 percent for public housing. The proportion of con-
struction equipment was considerably higher for multi-
family housing than for other residential construction
because of the heavy equipment required to build the
generally higher multifamily structures.

Table 12. Employee-hour requirements per 1,000 current dollars of contract cost, by industry, all construction studies,

1958-73
Year of Total Onsite Offsite Manuf Wholesale trade, Mini g
Type of construction construc- 0i ((:)I al, construc- | construc- anutac- transportation, |Irl1|nghan
tion all industries tion tion turing and services all other
Initial studies:
Federally aided highways . ........... ] 1958 237 97 10 66 39 24
Federal office buildings . ............. | 1959 227 97 12 72 31 16
Elementary and secondary schools ..... | 1959 222 86 10 74 32 19
Civil works:
Landprojects ...................] 201 85 6 53 35 22
Dredging « « .« v 1959-60 237 134 1 57 23 12
Publichousing ............cccunna. 1959-60 236 114 14 62 29 18
General hospitals .............ovunns 1959-60 210 89 11 79 19 13
Collegehousing . ........ovvevennanns 1960-61 226 94 1 73 30 17
Single-family housing ............... | 1962 202 72 12 61 31 26
Sewer works:
Lines . ...t 211 86 7 74 29 16
PIANTS « v v v e s e ] 196263 210 83 7 72 32 16
Multifamily housing ................J 1971 126 50 8 43 15 10
Second studies:
Elementary and secondary schools ..... | 1964-65 188 72 9 65 26 15
General hospitals ... ................. 1965-66 178 76 10 64 18 10
Publichousing .. .................... 1968 160 80 14 42 16 8
Single-family housing ............... | 1969 137 52 10 41 20 14
Federally aided highways ............. 1973 114 44 6 37 18 8
NOTE: Detail may not add to totals due to rounding.
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Table 13. Percent distribution of onsite employee-hour requirements per 1,000 current dollars of contract cost, by
soccupation, all construction studies, 1958-73

Other Other
Year Adm!ms- Operat- Plast- Plumb- skilled |Laborers, oc.cupa-
of All trative . . ers tions
Type of Brick- | Carpen- | Elec- Iron- ing , erers con- | helpers, | .
. con- occupa- and . "\ Painters and {includ-
construction . layers ters tricians | workers engi- and R struc- and R
struc- tions super- pipe- X ing
. ) neers lathers | . tion tenders
tion visory fitters truck-
trades .
drivers)
Initial studies:
Federally aided
highways ............. 1958 100.0 104 ™ *) ") Q) Q) Q) Q) ") | %382 *) 3514
Federal office
buildings ............. 1959 100.0 6.0 5.2 12.6 9.1 42 24 21 38 8.7 11.8 325 1.5
Elementary and sec-
ondary schools . ........ 1959 100.0 38 93 18.7 741 2.8 19 33 27 94 19 29.1 4.0
Civil works:
Land projects ... ...... 1959-60 100.0 10.1 - 6.4 - 3.1 241 - - - 6.9 23.0 26.4
Dredging ............ 100.0 47 - - - - 1.1 - - - 17 1.7 490.8
Public housing ......... ] 1959-60 | 100.0 40 18 19.1 41 2.1 27 44 6.8 7.8 6.5 309 4.0
General hospitals ........ 1959-60 | 100.0 39 54 13.2 8.8 35 16 2.8 6.2 14.2 12.0 26.7 1.7
College housing . ........ | 1960-61 | 100.0 34 100 16.9 6.6 39 1.7 36 34 9.7 7.8 31.8 1.1
Single-family housing .. ... 1962 1000 3.0 5.5 34.6 28 - 14 95 20 5.2 12.2 23.3 5
Sewer works:
tines ...y 196263 100.0 10.1 1.3 24 A 4 19.6 - - A 27 4.5 18.5
Plants............... 100.0 9.0 20 14.3 33 39 14.6 15 - 5.1 6.6 3.7 8.0
Multifamily housing . .... . 1971 100.0 5.8 5.0 254 59 23 29 40 1.7 1.6 13 25.8 23
Second studies:
Elementary and sec-
ondary schools .. ...... | 1964-65 | 100.0 36 9.2 16.5 7.3 3.1 27 35 2.0 9.6 10.1 309 1.5
General hospitals .......\ 1965-66 | 100.0 3.2 5.0 13.0 99 31 1.8 26 6.1 15.6 13.1 25.7 R
Public housing .........| 1968 100.0 36 78 203 5.8 35 3.1 49 3.0 93 6.6 30.2 1.9
Single-family housing .. .. | 1969 100.0 28 5.7 349 30 - 1.8 73 1.7 43 20.0 2719 5
Federally aided
highways ............ ] 1973 100.0 5.9 - 6.1 11 2.5 25.5 3 - 2 589 34.0 519.0
! petail by occupation not available. 5 Includes apprentices and on-the-job trainees.
2 Excludes apprentices and on-the-job trainees. 8 tncludes blue-collar supervisors,
3includes apprentices and on-the-job trainees and laborers,
helpers, and tenders. NOTE: Detail may not add to totals due to rounding.
4Includes mostly ships’ masters, captains, mates, crewmen, and Dash denotes zero.
support personnet.
Table 14. Percent distribution of contract costs, all construction studies, 1958-73
. Year of Total - . - Overhead and
Type of construction construction | contract costs Onsite wages | Materials | Equipment profit!
Initial studies:
Federally aided highways ................... 1958 100.0 239 50.6 &) 255
Federal office buildings ..................... 1959 100.0 290 514 1.9 17.7
Elementary and secondary schools ...........| 1959 100.0 26.7 64.1 1.4 17.8
Civil works:
Land projects . ......ovveeneere e anas 05960 100.0 26.0 35.0 193 19.7
o 195 100.0 323 17.3 249 255
Publichousing . ..........coiiiniiineinnnn, 1959-60 100.0 35.5 450 25 170
Generalhospitals ...........c.ciiiiineean. 1959-60 100.0 28.2 563.2 1.2 174
College hOUSING . ...y veetieneeennaeeanannsy 1960-61 100.0 293 52,6 16 16.5
Single-family housing® ..................... 1962 100.0 22.1 47.2 1.0 29.7
Sewer works: )
- 100.0 243 445 11.2 20.0
PIANTS « v e v et e e e 196263 100.0 26.6 492 8.2 16.0
Muitifamily housing ............ ... vt 1971 100.0 279 442 3.0 248
Second studies:
Elementary and secondary schools ...........] 1964-65 100.0 25.8 54.2 1.0 19.0
General hospitals . .............coiiiiiee] 1965-66 100.0 296 50.4 13 18.7
Publichousing .. .........viiiiininna 1968 100.0 324 419 15 24.2
Single-family housing® ....................] 1969 100.0 204 43.4 9 3563
Federally aided highways ..................] 1973 100.0 246 445 *) 309

!Includes offsite wages, fringe benefits, construction financing
costs, inventory, and other overhead and administrative expenses as

well as profit.
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2 Equipment included with overhead and profit.
3 Includes selling expenses.

NOTE: Detail may not add to totals due to rounding.



Table 15. Percent distribution of cost of materials, supplies, and equipment per 1,000 current dollars of contract cost,
by product group, all construction studies, 1958-73

Lumber
Metal .
and Stone, Heating,
Year Total wood cla prod- ventifat- Con-
mate- Paint | Petro- V. ucts . . | Elec- | Other
of . prod- glass, Plumbing {ing, and air-| . R struc-
. rials, and leum {except g L trical | fixed ) All
Type of construction con- . ucts . and . prod- condition- . tion
supplies, X chemi- | prod- as indi- X . prod- | equip- . other
struc- {includ- cement ucts ing equip- equip-
. and R cals ucts cated ucts | ment 1
tion . ¢ ing prod- else- ment (except ment
equipmen furni- ucts electrical)
where)
ture)
Initial studies:
Federally aided highways ...........| 1958 100.0 18 & | 11| 281 19.5 @) *) Al & ¢ | 336
Federal office buildings ........... | 1959 100.0 33 9 9 222 25.1 5.1 123 18.2 8.0 35 5
El tary and dary schools ....| 1959 100.0 86 14 2.0 244 289 5.8 9.6 109 29 25 3.0
Civil works:
Land projects ................| 1959.60 100.0 4.0 38 12.6 25.5 15.6 3 A 2 2 355 2.2
Dredging 100.0 Q) 39 | 28a 2 75 Q) @) 4 2 | 590 V)
Public housing ................... 1959-60 100.0 14.1 1.8 1.7 219 228 10.0 36 438 6.1 6.3 17
General hospitals ................. 1959-60 100.0 42 8 9 19.4 26.4 8.7 9.8 110 163 2.1 5
College housing ........... ... 1960-681 100.0 10.7 1.1 1.1 26.6 28.2 1.1 5.9 83 6.9 29 7
Single-family housing 1962 100.0 40.0 2.1 23 282 1.4 56 38 36 2.8 20 20
Sewer works:
[ 1962-63 100.0 8 4 3.0 60.5 111 @) Q) 6 3.1 20.2 @)
Plants ..........cvveinna.nnd 100.0 16 1.0 18 19.0 218 4 20 83| 233 14.2 8
Multifamily housing ............... 1971 100.0 220 2.2 23 21 14.0 9.5 5.0 5.8 5.7 6.5 47
Second studies:
Elementary and secondary schoals . . . | 1964-65 100.0 94 1.0 23 240 248 1.2 9.6 938 6.8 28 24
General hospitals ................ ] 1965-66 100.0 41 8 8 18.1 229 10.3 9.8 12.2 | 161 25 1.8
Publichousing ..................J 1968 100.0 144 2.0 22 255 226 10.0 44 79 5.8 35 1.8
Single-family housing .. ........... 1969 100.0 40.6 18 18 215 94 6.9 4.2 39 25 19 5.5
Federally aided highways 1973 100.0 17 20 | 173 | 322 | 28 @) 0 5| & & | 197
! Rental cost and depreciation or equivalent value. 3 Construction equipment included in all other,
2 None reported.
NOTE: Detail may not add to totals due to rounding.
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Appendix A. Survey Scope and Methods

The study was designed primarily to develop estimates
of employee-hour requirements for the construction of
private multifamily housing in structures of five units or
more in Standard Metropolitan Statistical Areas.

Characteristics of universe and selection of sample

The sample frame was constructed by analyzing the
distribution of building permits issued during calendar year
1969, as shown in the Bureau of the Census, Construction
Reports, C40-69-13, “Housing Authorized by Building
Permits and Public Contracts, 1969.” A probability sample
of metropolitan areas was drawn to represent all privately
owned multifamily housing in structures of five units or
more located in metropolitan areas, where building permits
were issued during 1969 for 500 units or more of this type.
The following 22 Standard Metropolitan Statistical Areas
were selected:

3. Ten percent or more of available footage is for
townhouses. A townhouse is defined as a single-
family house with common walls to adjacent
buildings and independent utility connections
(sewer, water, gas, electricity).

4. The entire project is a condominium or cooperative
development.

5. The entire project is special-purpose housing such as
senior citizens’ housing, which has unique archi-
tectural features.

Data collection procedures

Three major stages were employed to fulfill the objective
of reliable data for each project in the study: (1) Pretest
and training, (2) Federal Housing Administration (FHA)
area office visits, and (3) visits to project sites and
contractors.

Pretest and training. Education and orientation were
accomplished in two ways. First, experienced data collec-

Atlant Houst New York . - .
Bal?il:n?)re Kgrlxlssa;) I(ljity Ole(‘lflho(::la City tors from Fhree regional offices assembled in Washington,
Boston Los Angeles Philadelphia D. C., to discuss the survey and prepare for the pretest. The
Chicago Memphis Phoenix Washington staff explained the purpose of the complex
Cincinnati Miami San Diego study and proposed collection schedules. Informal dis-
Dallas Minneapolis San Francisco cussion was conducted to clarify specific points, and
Denver New Orleans Washington .

Detroit agreement was reached on the data required to meet the

It was not feasible for the Bureau of the Census to
provide a list of all completed projects in the survey
universe. However, a significant portion of these projects
were financed under the auspices of the Federal Housing
Administration (FHA). FHA-insured starts of buildings
with five units or more in metropolitan areas during
calendar years 1969, 1970, and 1971 were estimated as 14,
35, and 27 percent respectively of the total starts in that
class. Accordingly, the sample was drawn from FHA reports
to represent the entire survey universe, which includes
non-FHA starts.

A sample of 89 projects was selected from FHA reports
on projects completed between July 1, 1970, and August 1,
1971, in the areas previously listed. (After completion of
the survey it was learned that most construction took place
in 1971.)

The survey excluded projects meeting any of the
following criteria:

1. Ten percent or more of available footage is for

commercial use.

2. Ten percent or more of available footage is of
modular construction.

25

objectives. Each regional representative was then assigned
two projects for pretest. The representatives were to visit
the FHA area office, general contractor, and subcontractors
for each project. When this assignment was completed, all
data were forwarded to Washington with a critique and
recommendations for improvements and modifications to
the survey approach. The Washington staff revised and
improved final schedules and field instructions.

Next, representatives from all eight BLS regional offices
met in Washington, D.C., for a training session. All facets of
the program were explained in detail with the use of
training aids, collection instructions, and schedules for data
collection. Findings of the pretest survey were presented
and potential problem areas were discussed. Regional
coordinators generally transmitted this information to data
collectors at a regional conference.

Federal Housing Administration area office visits. During
the survey planning stage, the BLS requested that the FHA
send a letter describing the survey to all FHA area offices to
solicit their cooperation when a BLS representative would
visit. This approach assured entree to the area offices with
FHA endorsements for the survey.
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The BLS data collectors had three missions to perform
when visiting the area office; (1) Obtain project payrolls,
(2) obtain building characteristics, and (3) obtain listings of
all contractors involved in the project construction.

The data collectors arranged to have payroll data of the
general contractor and subcontractors forwarded to the
BLS regional office on loan. (Contractors are required to
keep these records for 3 years to comply with the
Davis-Bacon Act.) In some cases, the payrolls had been
placed in a Federal storage depository and authorization
had to be obtained to secure them. In other cases, copies of
the original payrolls were made and forwarded to the BLS
regional office.

Next, the BLS data collectors obtained the name,
address, contract value, and type of contract for all general
and prime contractors and subcontractors on the sample
project. Missing payrolls were identified so that the
contractor could later furnish supplemental information.

Visits to project sites and contractors. After completing
their research at the FHA area office, data collectors visited
the construction site to become as familiar as possible with
the structural characteristics of the project before visiting
the general contractor. If the general contractor should
refuse to cooperate, the project would have to be dropped
and another one substituted. The substitution of sample
projects is time consuming and costly and, in addition,
could bias the survey results. Therefore, every effort was
made to enlist the cooperation of the general contractor by
explaining the nature of the survey and the reasons for
conducting it. Of the approximately 2,800 contragtors who
were interviewed in the sample of 89 projects, only a small
number refused to cooperate or could not be located.

If the contractor agreed, he was asked to verify the final
contract value, including change orders, and the list of
subcontractors and their current addresses. Additional
payroll data were obtained for onsite workers who were not
covered by the Davis-Bacon Act, such as the super-
intendent, technical personnel, and watchmen. Finally the
data collectors recorded the type of each material, its
purchase cost, and the name and fair rental value or
equivalent of any equipment used on the job. Each of the
subcontractors also was contacted to obtain similar data.

After all the data for a sample project were collected,
they were checked for completeness and internal con-
sistency by the regional office and forwarded to Washing-
ton, D.C., for final analysis, editing, and coding for
computer processing.

Data collected for the private multifamily construction
survey were very complex and required experienced per-
sonnel for processing.

Procedures used to develop employee-hour estimates

Onsite and offsite employee-hour estimates were com-
bined to obtain estimates of total employee-hour require-
ments for private multifamily housing.

26

Onsite (direct) employee-hours, as explained in the
previous section, were obtained from payrolls submitted by
the contractors to the FHA. Offsite (indirect) employee-
hour requirements, representing the hours to produce,
transport, and sell the materials, supplies and equipment
used in construction, were developed by use of the 1963
Interindustry Study of the Bureau of Economic Analysis
(BEA) of the U.S. Department of Commerce. The basic
data on materials, supplies, and equipment were collected
by the BLS field representatives from each prime con-
tractor and his subcontractors (or estimated in a relatively
small number of cases).

The materials listings thus obtained were categorized
according to the 4-digit industry classification of the
Standard Industrial Classification Manual (1967 edition,
Office of Management and Budget). For each product
group, the average amount required for $1,000 of construc-
tion cost was calculated. This bill of materials was deflated
to the 1963 price level by application of the appropriate
wholesale price indexes. The resulting deflated value for
each group was reduced by a ratio representing the
difference between valuation by the purchaser and valua-
tion by the producer. (This ratio was based on data
provided by BEA.) The differences between purchaser and
producer valuation were allocated to trade and transpor-
tation sectors. The deflated values were matched to the
sector coefficients in the 1963 interindustry study of BEA.
For each group of materials, the interindustry study
provided information on the amount of products required
from each of the 367 industry sectors. The product data
were converted to employee-hours by use of output per
employee-hour ratios for each industry. While processing
the data, the Economic Growth Division of BLS adjusted
for price and productivity changes from the base year of
the tables (1963) to the study year. The results were the
average total (indirect) employee-hours per $1,000 of
contract cost required to produce, transport, and sell the
materials used to construct the projects covered by this
survey.

These employee-hours, plus the builders’ offsite employ-
ment, were combined with direct or onsite employee-hours
to determine total employee-hours within the definition of
the study. Offsite employment of each construction con-
tractor was not obtained directly from the contractors since
it would be difficult to allocate a portion of total offsite
employment to a particular project. Instead, an estimate for
these employee-hours was developed by applying the ratio
of construction workers to all employees in the special
trade contractors industry for 1971, as reported in Employ-
ment and Earnings, United States, 1909—72 (BLS Bulletin
1812—-9) to the onsite employee-hours collected for this
study.

An additional measure of employee-hours expended in
construction, i.e., employee-hours per 100 square feet of
construction, was developed by applying the cost per 100
square feet of construction to employee-hours per $1,000
of construction contract cost.
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Appendix B. Forms Used for Data Collection

BLS 2652.01A Office of Management and
Budget No. 44R1381

Approval expires: 12-31-72

U.S. DEPARTMENT OF LABOR
Bureau of lLabor Statistics
Washington, D.C. 20212

PROJECT INFORMATION

SURVEY OF
CONSTRUCTION LABOR REQUIREMENTS
FOR

MULTI-FAMILY HOUSING

The Bureau of Labor Statistics
will bold all information furn-
ished by the respondent in
strict confidence.

OFFICE S;;Zﬁ{ FHA Project No. Region City Weight

USE

vy o | | 1 1 1} I ||
27
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GENERAL INSTRUCTIONS

Y. CONSTRUCTION DATES

a,

bo

The beginning date of the project operation is the date of the first day of
on-gite construction activity.

The ending date is the day the building is ready for tenant occupancy (the
Beneficial Occupancy Date). Even if additional work is done after the BOD
date for repairs or replacement of materials, use the BOD date as the
ending date., Do not report any equipment, labor, or materials costs
occurring after the BOD date anywhere on this schedule.

The "number of construction weeks" means the number of weeks the project was
under construction, including the weeks during which work was completely
stopped. It is the time period from the beginning date to the ending date.

II., VALUE OF CONTRACT

Round all entries to whole dollars. The sum of II.b., II.c., II.d., and II.e.
should equal the contract value of II.a.

a.

bo

C.
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For the contract amount, use the total FHA contract amount adjusted for all
change orders. Land cost and land development, such as demolition and site
improvement prior to grading and excavation, should-be excluded. Validate
this contract amount when you go to the general and prime contractors.

NOTE: Land development and site improvement take place prior to construction
and should be excluded from the contract amount, Landscaping takes place
after building construction begins and is usually included in the contract
amount,

The total contract price is the general contract, plus all the prime contracts,
plus any materials and supplies purchased separately by the developer. Be
careful to watch for materials and supplies purchased separately by the
developer. (The costs of materials and supplies provided by a developer will
not be reflected in any general, prime, or sub contract and must be added to
the B form prepared for the general contractor.)

Prequently "change orders' will occur during construction., These are changes
which are made in the original contract plans or specifications. The contract
amount you report must reflect all change orders.

These normally will not be included in the contract price. Enter "0" if
this is the case.

The commercial portion refers to space rented by companies and organizations,
except the offices of the building management. Include hallways, elevators,
or other parts of the building if they are used primarily to service the
commercial rental units,

28
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I, CONSTRUCTION DATES

a,
b,

C.

Beginning (mO./dHY/}’T.) S0 0000 S00CQCOPIORSIOIOCIOEOGIOICROETORTOCETRTOCELTTSYS
Ending (mo./day/y‘r.) R R N RN R R X I

Total number of construction weeks ....ceeceeonocvce

II, VALUE OF CONTRACT

Notes

What is the total contract price of the project
(excluding land and land developments)?
Round entries to whole do0llarsS., .ceeevecccocovecccces

What real estate commissions, closing costs, or
other sales expenses are included in the total
contract price? 0 0 0 0 Q8P O QP OO OSSO OL SO OSOSOOESIOIEOCSEESECSEPOETEOS

How much of the contract price was for the
commnercial portion of the project? .....ccececeeacaas

How much of the contract price was for
"under cover" parking (indoor garage, carport,
canopied ateas’ etCC)? LI BN BN B IR B BN BN B BE BN B R B AE BN BE BN BN BE AL BN N R B B B AN 2

How much of the contract price was for the
residential portion of the project? ...ceceececcccnne
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III,

Digitized for FRASER
http://fraser.stlouisfed.org/

d.

e,

4

Include the value of parking which is under cover--indoor parking, carports,
and canopied parking areas, Exclude outdoor parking such as paved lots,

The residential portion includes the living area, hallways, elevators and
associated parts of the building, such as basement utility rooms and laundry
rooms, The residential portion is everything in the project except commercial
areas and under-cover parking. Any separate building, e.g., power plant or
other residential service facilities, should be considered residential. Also,
a number of facilities outside the project buildings should be included with
residential value. These include outdoor parking, outdoor recreational
facilities, sidewalks, street lights, landscaping, drainage and sewer systems,
utility lines, and fences,

GENERAL CHARACTERISTICS OF PROJECT

Record the appropriate code,
Do not count basements as stories.

NOTE: Townhouses are out~of-scope of this survey if they have independent,
self~contained facilities such as plumbing, heating, electricity, garages,
and cellars, If the facilities are not independent and self-contained for
each townhouse, however, they are in~scope and each "row" of houses should
be considered as one building. Each "house" should be considered as a
rental unit,

Enter the number of upits for each category.

Use the square footage vhich corresponds to the comwmercial portion used in
II.c. Note that this is gross commercial square footage, including hall-
ways, elevators, and other facilities used to service the commercial areass.
The FHA calculation for '"net rentable commecrcial area' can not be used.

Record the square footage of under-cover parking (indoor, carport, and
canopied areas) which corresponds to the parking portion used in II.d, This
is not necessarily the total amount of parking available for tenants,.

The residential square footage is the total square footage of the project
buildings minus the commercial and the under-cover parking areas. Note that
this is gross residential square footage, including hallways, elevators,
laundry rooms, utility rooms, and other facilities used to service the
residential areas. The FHA calculation for 'met rentable residential area"
can not be used,

Include buildings having freight and service elevators and elevators rervicing
commercial areas.

30

Federal Reserve Bank of St. Louis



5

II1, GENERAL CHARACTERISTICS OF PROJECT

c.

e,

Digitized for FRASER
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What does this project contain? ..ceveecvcccccccenss
Code
A single building (residential only)

1.
2. A single building (residential and commercial)
3. A complex of two or more residential buildings

4, A complex of two or more residential and commercial buildings

How many residential apartment buildings are there with the

following stories? (Enter number of buildings.)

One SLOTY coeeecessecosceccrsoscstsacsccscsnsssssccsos
Two or three StOries ccsseececcsccosscccsscsaccenane
Four to siX StOriesS seccoscscscceccssscccssccscssnse
Seven to twelve StOries ccssevcccccecccscccececsscns
Thirteen to nineteen StOriesS ccecececececccvcsccsnns
Twenty Or more StOrieS scececeesesscscocsosssccscccs

How many of the following types of residential
rental units are there? (Enter number of units.)

Bfficiency or studio units .....ceeeeevosccccconnacs
One bedroom units ....ccoevcocoecccrsnsccracacrcccce
Two bedroom UNiIts ..iiiceecsecvesscnvsssccssssccnesne
Three or more bedroom units ......ececeeecevvecovcans

What is the total square footage of commercial
rental units (excluding parking)? ....cecevcoccsvcss

How many square feet are provided of "under cover'
parking (indoor garage, carport,
canopied areas, etC.)7? ...eceec0ccccersovcsccancnans

What is the total square footage of
"residentia] area? ® 0 0 0 F 0 GO0 PO BT OO OO OO EE OO OO OS I PO RS

How many buildings in this project have

.elevators? 009 00 90 0006 €0 8800000 06060800000600006000000000s 00
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6
IV, PRINCIPAL BUILDING MATERIALS AND FIXTURES

a,~j, Code for the building material that accounted for the highest cost in
the construction of each item. For example, if wood paneling 1is used
along with drywall (wallboard, sheetrock) in interior wall construction,
and the material and labor costs associated with drywall construction

accounts for most of the interior wall comstruction costs, use code
"1," drywall.

Enter only one code for each item.

Give an explanation when ever an item cannot be coded.

32
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7

IV, PRINCIPAL BUILDING MATERIALS AND FIXTURES

What i{s the principal building material used for each
of the following:

a.

c.

Digitized for FRASER
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27
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Foundation .0...00....0...0‘OOI.'.’..O‘.Q.....‘....Q
Code
1. Concrete block
2. Concrete pilings
3. Steel pilings
. Vertical poured concrete
S. Other (specify)
Frame l.‘..O..’.’.'...'O‘C...'..".Q........QO..'...
Code
1. Wood
2, Steel
3. Brick
4, Concrete block
5. Reinforced concrete
6, Other (specify)
wall sheathing P O GO S0 0PGSO OOOEO BN PR SO NLENSI
Code
1. Plywood
2. Asphalt paper or board
3. None
4. Other (specify)
Exterior walls 'YEEEEREEEEERNEXEEE NN W NN NI WA N A I I N A IS I N
Code
1. Brick
2, Wood
3. Stucco
4, Aluminum siding
5. Asbestos or asphalt shingles
6, Stone
7. Composition board
8. Curtain wall (specify type of material)
9. Other (specify)
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Notes:
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IV. PRINCIPAL BUILDING MATERIALS AND FIXTURES-——Continued

e,

8.

i.

Digitized for FRASER
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Interior walls '.'..O......0'..'.‘..."'.0....‘0'0"
Code

1, Drywall (sheetrock)
2. Plaster

3. Wood paneling
4, Other (specify)

29

Floor base Q.0.QC0.0.0'..00....'.!..00...."..0‘.‘OC
Code

1, Concrete

2. Wood/plywood

3. Steel

4., Other (specify)

30

FlOO!‘ cOVGI‘iﬂg 929 060000000600 000000000000006000000000

Code

1, Hardwood

2, Asphalt tile

3. Vinyl and vinyl asbestos tile
4, Linoleum

5., Carpeting

6. Other (specify)

31

Roof base 00 0000000000000 00esosssscttedroostocsononoe

Code

1, Concrete

2. Wood/plywood

3, Insulating board
4, Other (specify)

32

Type of roof covering .'.‘O.l.l....".'.‘..l....l...
Code

1. Built up

2. Asphalt shingle
3. Wood shingle

4, Other (specify)

33
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10

k.-0. Code the characteristic which accounts for the highest cost in con-
structing each item. Enter only one code for each question.

k. En%zer code "1' ("central to project") for a one-building project
having central heating.
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http://fraser.stlouisfed.org/
Federal Reserve Bank of St. Louis



IV, PRINCIPAL BUILDING MATERIALS AND FIXTURES—Continued

11

jo Ceiling 0000000000000 08 8060860000060 0000000000600000sscr0 34

Code

W N =

Accoustical tile
Drywall
Plaster
Other (specify)

What is the principal characteristic of each of
the following:

k. Type of heatingunit 9 8 9800606050606 06060 0806000600680 000 s a0 - 35

Code

Central to project

Individual bwilding heating in multi-building project
Individual apartment heating

Other (specify)

ll Type Of heat PO P OGP PEOPCOCPCEISREELPOIOSISIENBIBSINOSOITSTTDIOTS 36

Code

1.
2.
30
4.

Forced air
Hot water or steam
Baseboard electric
Wall unit

5. Other (specify)
m. Heating fuel G 2 60 6 060090 00060000 0686080660808 0600080008050 00909000 37
Code
1. Electricity
2, Gas
3. 011
4, Coal
S, Other (specify)
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12

a. Enter code "1" ("central to project") for a one~building project having
central air conditioning. 'Window units' are room air conditioners which
are not permanently attached to the building,

P. "Compactors" are used to compress trash and/or garbaéb before disposal,

q. Write a brief description of the recreational facilities which were included in
the contract value. This is not necessarily those facilities available for
use by the tenants. Explain, when necessary, whether the facilities are
located inside or outside the buildings (e.g., "outdoor pool,' "indoor
pool"),

38
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13
IV, PRINCIPAL BUILDING MATERIALS AND FIXTURES—Continued
N, Alr conditioning .eeeecssccsccocacocersscessessscsace
Code

1, Central to project

2, Individual building air conditioning in multi-building project

3., Individual apartment air conditioning
4, Window units
5. None

o, Laundry facllities ....ceeecveconcccoroccnsccocsacns
Code

1. Central laundry room(s)

2. Laundry room on each floor

3. Llaundry equipment in each apartment
4, None

S. Other (specify)

P. Is this project equipped with incinerators
or CompactorS? L3N 3K B R BN BN O BN N BN B BRI A B B AN B AR BN B BB B R B AR Y Y Y B BN MY 4

Code

1. Yes
2, No

q. List number and type of recreational facilities included in

in the contract value:

38
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14

r. Modular or completely pre~fabricated buildings are out-of=scope fo- this
survey, This question, however, deals with pre-fabricated items which
are used in non-modular buildings.

40
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15

IV. PRINCIPAL BUILDING MATERIALS AND FIXTURES—Continued

T,

Digitized for FRASER
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Were any of the following pre-fabricated materials
used in the construction of the project? (If yes,
enter "1.,")

Interior walls ....ccecveeccvcescrcsccccccsccnes
Exterior walls ..cocevcesvoscorsecoeveasccsscacas
Pre~finished siding .....ccevveveccacccncesssane
Pre-assembled windows ....cccccccececvccccccccans
Pre=hung doOTS ....ceevvervcccoascsscscsccssocae
ROOE tIruSSeS ..ccecececevcvsacenccscscoccecsssooe
Gable €nds ,,.ccecececevccacsssscscrcesacsoances
Cornices and/or 100f oveThangs ..ceeeececacceces
Pre-finished or panelized floors ....ececeeccess
Pre~stressed concrete floor panels .....ceeeceee
Pre-wired electrical circuits ...eveeeescccocces
Offsite fabricated duct WOTK ..ieevecacccccsccse
Fireplaces and chimneys ....c.cvvececereccenccns
Staircase units .....ccevevveccoccorvsccsccrcncns
Plumbing trees ..... cescescssevresersececcrccacone
Complete bathrooms ,...ceeeeeeoocecsceccoscncaas

Shower UNLILS ..ccevevevcosevsosncccsscsccoscvasns

Partial kitchens ..cicevecererccccocococscccconse
Kitchen cabinets ... cceeeecrvevsvesccscecancsnes

Other {specify)

41
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45
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49
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57

58

59

60
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16

8. Cross=check the appliances reported here with the materials recor-ed on
the B forms to make sure that no appliance costs have been omitted, If
appliances were purchased by the developer, include these costs in the
contract values II.,a, and IIL,e. of the A form, and adjust the general
contractor's B form to include these items in his contract amount and
materials costs,

V. WORK STOPPAGES

Count the number of days during the construction period when all on-site
work was completely stopped. When there are several complete stoppages,
add the number of days the work was stopped. Convert this to an equivalent
number of work weeks and round to a whole number,
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17

IV, PRINCIPAL BUILDING MATERIALS AND FIXTURES—Continued

8, How many of each of the following appliances were
installed in the project? (Exclude appliances
supplied by outside firms for rent or concession.)

stoves PE OO PR COLICIOCPNEOEPOESIPSIOPIIOIEOEEBRREOOIOOEOIOIOAETVCEECTTEDS

61

Refriger&tOrS 000000000 0rPP0 00000 00RO

62

DishWaSherS © 8 000 LE L0000 000 0000000000000

63

Garbage disposals ....eeeeesvcvescocencossscccns

64

Washers P00 0000 LPPPP0CL00PPCLPCERINGSCEECEEIQCTRIOEOCEEOSTOEOSTOT TS

65

Dryers S8 00 PPECOPIERPOCEG000C0COEPCOCLIOSTOIOIOGIEOIGOCEEOTTOTTE

66

EXtraCtors 0000000080000 00000600000000600c00r0000s

V., WORK STOPPAGES

a, If there were any complete work stoppages durirg the
construction of this project, such as material shortages,

strikes, or disruptive weather, enter the total

number of work weeks lost due to such stoppages.

66

(Round to whole numbers.) ..eeececessovescscssaconsne

b, Please explain any complete stoppages:

43
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18
VI, NUMBER OF CONTRACTS

If this information cannot be accurately completed at the initial interview
with the general contractor, it should be completed later by the agent after
all contractors have been scheduled,

44
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19
VI, NUMBER OF CONTRACTS

a., How many contracts were let for this project?

General and prime coONtracts ...c.eeecoececssseces 69
SchontrQCts @ 0 0060060006008 0950006000000600000000eeeen 70
sub Schontraccs LK BN AU R BN BE B BN BRI A B B BN BB BRI NE R A B B B RN A Y 71
mTAL LK I BN BC B BN B B BN IR BN BE B BB B Y R B R BN R N B B B B BN YRR N BB BN R A B Y A 72
b. How many B schedules are attached for this
projPCt? 0 00 0800000000800 000 ° 000000000000 000s0aese 73
Notes
Digitized for FRASER 45

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




BLS 2652.01B Office of Management and
Budget No. 44R1381
Approval expires: 12-31-72

U.S. DEPARTMENT OF LAPBOR
Bureau of Labor Statistics
Washington, D.C. 20212

CONTRACT INFORMATION

SURVEY OF
CONSTRUCTION LABOR REQUIREMENTS
FOR
MULTI-FAMILY HOUSING

The Bureau of Labor Statistics
will bold all information fums-
ished by the respondent in
strict confidence.
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GENERAL INSTRUCTIONS

This form must be completed for each contract that has been let on the sample project,
If ABC Construction Company was awarded three separate contracts, three "B" forms

for ABC will ordinarily be prepared. An exception to this rule occurs when AEC
records are such that labor and material costs cannot be identified by contract.

In this case, only one '"B" is to be prepared,

I. GENERAL IDENTIFICATION
This information is intended for use of the Regional Office.

f. Question I.f, is used to assign 3-digit contract numbers to sub
subcontracts., Sub subcontracts should be numbered consecutively,
starting with the number immediately following the highest contract
number previously assigned on the '"Agent Worksheet." Care should
be taken to avoid assignment of duplicate numbers.
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I, GENERAL IDENTIFICATION
a, FHA Project No,
b, Contract No,
¢. Name and address of project
d. Name, address, and telephone of contractor/subcontractor
e. Record of contacts with contractor/subcontractor
Date of visit Person contacted Field Representative
f. (Ask only subcontractors.) Did any sub subcontractor perform any operations
for you for this contract? If so, who did the work, what operation(s) did
he perform, and what was the value of his contract?
Value o
Contract Name, address, and telephone Sub subcontract sub sub-
number of sub subcontractor operation contract

Digitized for FRASER
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The following codes are necessary for computer processing ‘of the schedule,

“FHA Project No." -« The "FHA project number" is copied from the A form
to all the corresponding B forms for the project.

"Contract No.," = The 3-digit "contract number'" is different for each B
form within a project. Enter the number which uniquely identifies this
contract (and this B form) and which was assigned to it on the "Agent
Worksheet' or in question I.f, of a subcontractor's B form,

"Ma jor Operation Code'" = Enter "01" to identify the general contract.
Enter the 'contract operations code' (see contract operations code list)
for each prime or subcontract. When a single sub-contract involves more
than one contract operations code, code for the operation that accounts
for the greatest part of the contract value, excluding any operation
that has been sub subcontracted.

“Contract No, of Contract for Which Work Was Done' = Leave this blank for

the general and prime contracts, Otherwise, enter the code of the contractor
who let the subcontract. If, for example, this is the B form for contract
number 012, which was a subcontract let by the general contractor (who is
always ideantified by contract number 00l), your entries should be:

Contract (If sub or sub subcontract)
onN:ac Contract No. of contract
ST for which work was done 0 1 0 | 1
0} 1|2

I1f, however, this is the B form for contract number 043, which was a sub
subcontract let by subcontractor 012, then your entries should be:

c (If sub or sub subcontract)
on§;act Contract No., of contract
: for which work was done | O 11 JZ
0} 4|3

IX1, CONTRACT AMOUNT

The contract amount should reflect all change orders which took place
during construction. When determining the contract amount, exclude any
{tems (such as land and land development) which were also excluded fronm
question II.,a. of A form.

The contract amounts for the general and all the prime contracts, when
added together, should equal the project contract amount recorded in
question II,a. of the A form,

When a contractor lets a subcontract, include the value of that subcon-
tract on the B form of both contractors.

Round to whole dollars,

III. CONTRACT OPERATIONS—See page 6,
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5

FHA
Project
No.

Contract
No.

Ma jor
operation
code

(If sub or sub subcoritract)
Contract No. of contract

for which work was done

I

L1

I

II, CONTRACT AMOUNT

What was the final contract amount, including

lll Change orderS? (Round to Whole dollars) seecss v $

III., CONTRACT OPERATIONS

Which operations are covered by this contract?
(Enter "1" for the appropriate operations,)

Digitized for FRASER
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Grading, footings, and excavation ....eecscecccsces
Foundation ...cceeceesceosscsccccocsosssssassaconnce
Waterproofing .ccceececececcorcroocccroransoscsscces
Concrete WOTK ....cceeeceescccescscccccsccococcscsnse
Structural steel erection ....ccececeecscccssccscss
Curtain Wall (ceeeecececocevsoscosccccscsassscccescsss
Carpentry cececsccccccscsrcssocsscsccccsccsccscscscnoans

MRASONYY ceveecococcrcsoscsocccccscococsccosaccncncane
Heating, ventilation, and air conditioning ........
Sheet metal WOrk .....ccceecceccscceoecsccccsccncns
Plumbing ceeececoceccccosscsscsccsccscscscsocsescsosoccsas
Electrical ..cceeececossscvcocsecsetosccccsscccccnse
ElevatorS sscccsececccccccscossccccccccsccovrceccoccs
Insulation ,..ecccceeocccceccvecccecoccecccaccocans
Wallboa&Xd ..ceeeeecccoceossoocccccsccosscoccescnnas
Plastering cceecececcvccceccsscoccsscsccsssssssssccs

P‘inting 00 000000000 000000000000600000006000000000000

w‘ll Papering €0 000000000000 00000000000000000000000
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I1Y,

CONTRACT OPERATIONS

Identify all the operations which were covered by the contract being
scheduled. If a contractor let a subcontract for part of the original
contract, indicate only the contractor's operations on his B form and
report the subcontract operations on the subcontractor's B form, All
contract operations completed during construction of a project must be
reflected on at least one B form for the project,

HEAVY EQUIPMENT

Code all heavey equipment used on~site for the contract. Exclude small
tools, hand or power, since these costs should be recorded under '"materials.,"
"Heavy equipment" refers to large construction equipment which ordinarily
outlives any single project. The 'rental cost' you report should, there~
fore, be less than the total cost of the equipment and should reflect

only that part of the total value that was 'used up' during work on the
sample project.

Give each type of equipment the appropriate 3-digit equipment code from

the "Material and Equipment Code List.' First use the alphabetical index
to the SIC manual to determine the appropriate 4-digit SIC code, and then

use the '"Material and Equipment Code List" to find the corrcsponding
3-digit code,

Enter the rental cost or the depreciation (which can be estimated by a
"rental cost equivalency"). The 'hours operated' can be omitted if cost
figures are available. If, however, accurate cost estimates are not
available, enter the number of hours the equipment was used. The hours
worked by the equipment operator can sometimes be used to estimatc 'hours
operated,"

For rented equipment, enter the actual rental cost here and the operator's
hours and pay under ''labor requirements." Operator's wages should never
be included under "heavy equipment,' even 1f the equipment is rented on &
"fully operated' basis.

If no heavy equipment was used for this contract, write 'none' under "type
of equipment.'" If additional space is needed, use the continuation sheet,

Round entries to the nearest hour or the nearest whole dollar.

SAMPLE ENTRY

Digitized for FRASER
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Equip. Hours Renta
Type of equipment code operated ental cost
Bulldozer 802 $ 960 100
101
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III, CONTRACT ODPERATIONS—Continued

Hardwood £loOTINg ..ceeescverccscccossacoscnsssocase
Linoleum, vinyl tile, and vinyl-asbestos tile .....
Ceramic tile ..coeeocecccvscevecoccccrssosscascnnne
CATPELING teovesvccsessstsosesoreccoscascssossonscnsase
Roofing and gutter WOrK ....cevvevecoccsosaccccsnns
GArage dOOT .secevecccaccscercesccasscsoscressssssnns
Ornamental 1xon WOTK ,..ceeveevecorscoscsscocssacooe
Termite extermination .....ccceevoecveceoscccnccncs
Cleaning .ceceecesscrccecvcccocacoasossovscsacocosa
Asphalt Paving ..e.cecevvecoccecosssocccscsescensccs
Landscaping teeecececsecscescoesveccccssscssscssenes

Other (specify)

20

21

22

23

24

25

26

27

28

29

31

IV, HEAVY EQUIPMENT

What ®ypes of heavy equipment (e.g., crane, tractor) were used on-site. for this

contract?

What were the "rental costs' of rented equipment, or the ''rental cost
P

equivalencies" (depreciation) for the time period during which owned equipment

was

used? (If rental cost cannot be estimated, report instead the number of

hours the equipment was uged on~site.)

Equip, Hours

Type of equipment code operated

Rental cost

100

101

102

103

104

105

106

Total rental cost of heavy equipment ......cccceevevessanee

Digitized for FRASER
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V. MATERIALS AND SUPPLIES

Enter the total value of all materials and supplies used in construction,
Include sales tax, Exclude any contractor profit or overhcad. Also
exclude the value of materials and supplies the contractor may have used
to construct temporary buildings on-site (superintendant's sha-~k;

project director's office, etc.).

The delivered, on-site cost of materials and supplies is the purchase
price plus any costs that the contractor accrued preparing and delivering
those materials to the site., For example, a contractor may purchase
semi-fabricated materials and then, in his own shop, perform additional
fabrication., The cost of this additional fabrication should be included
in the total value you report,

Use this section to describe, in detail, the different materials and
supplies and their on-site cost that are included in V.a.

When describing the materials, make sure you include for each different
material, (1) a description of the product and (2) the composition of
the product (e.g., copper, iron, plastic). The composition frequently
determines the materials code that you assign to the product.

The correct code for any material or supply can be determined as
follows: (1) classify the product by 4-digit SIC (use the alphabetical
index in your SIC manual): (2) cross reference that SIC code to your
"Materials and Equipment Code List.'" Materials codes 088, 098, 198,
298, 398, 495, 598, 698, 798, 898, and 998 should be used only as a
last resort and only when a more descriptive code cannot be found.

Different products that have the same materials code can be combined
and reported on one line., If you cannct easily determine the sales
tax to be included for any single entry, report instead the sales tax
rate. (The computer will use the rate to adjust the cost figure you
report.)

If there are no materials or supplies involved in a contract, enter
"none'" in the description column of this form.

If additional space is needed, use the continuation sheet for this item.
Round all cost figures to the nearest dollar.

Report materials and supplies in the greatest detail possible. For
example, if a contractor ‘purchased $10,000.00 worth of concrete and
steel pipe, report each type of pipe ecparately by materials code
and value,

SAMPLE ENTRY

Digitized for FRASER
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Name and description Material . Percent of
of materjal code Material cost|sales tax to
he added
Concrete pipe 102 $4275 4.5 200
~ Steel pipe 502 $5725 4.5 201
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V. MATERIALS AND SUPPLIES

a. VWhat was the total delivered, on-site cost

of materials and supplies for this con=
tract, excluding overhead and profits? .......ec0... | $ 32

b. What materials were used on this contract, were any prefabricated,
and wvhat was the delivered, on-site cost of each?

Percent of
Name and description Material
of material code Material cost jsales tax to

be added

$ 200

201

202

203

204

205

206

207

208

209

210

211

212

213

214

215

216

217

218

219
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V. MATERIALS AND SUPPLIES—Continued

11

Name and description
of material

Material
code

Material cost

Percent of
sales tax to
be added

220

221

222

223

224

225

226

227

228

229

230

231

232

233

234
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VI, LABOR REQUIREMENTS

a, Complete this question for all contracts.

b. If complete payroll records are available from FHA for on-site occupa~
tions, skip VI.b. If no information is available from FHA, complete
this section for all on-site jobs. 1If one or more of the contractor's
payrolls are missing from the FHA file, enter the missing payroll data
in VI.b, If FHA payrolls do not list all on-site occupations, complete
VIi.b, for any other on-site workers, especially workers in occupations
not covered by FHA/WHPC reporting requirements,

Vhen equipment is rented on a "fully operated'" basis, record the
operator's wages in VI.b,

Under "occupation code," enter the code number (see Job List 1 and 2)
that best describes the occupation being reported.

The payroll period ending date for an array of data relating to the
same pay period need be entered only once and on the first line of
pertinent data, If aggregate data are reported, enter the ending
data of the last pay period included in the aggregate data.

Under the "man-hours' column, enter total hours worked (straight time
plus overtime). Round to a whole number. Record only the man~hours
actually worked. Do not include man~hours for holidays, paid vacations,
sick leave, annual leave, etc.

Under "earnings related to hours," enter gross pay before any deductions
for federal or state income tax, emplovees' social security taxes,
employees' health, welfare, or retirement payments, etc. Exclude from
gross pay any payments the contractor made to FICA, insurance, vacation
and pension funds, etc. Exclude pay for holidays, vacations, sick
leave, annual leave, etc. Also exclude subsistence-allowances and
travel allowances (except when travel time is paid at the worker's
hourly pay rate).

The following is an example of an entry for 2 employees who worked
40 and 48 hours and who earned $160 and $200 respectively.

SAMPLE ENTRY

Occupation Payroll period R 6 Earnings
code ending date our related to hours
010 10 /5 / 70 40 $160 600
011 [/ 48 $200 601
Digitized for FRASER 57
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VI. LABOR REQUIREMENTS

a, Did this contractor have a labor agreement

covering any of the work performed on
this contract?

0000000000000 00cs00000Cc000 000t 000 33

Code

l.~ Yes
2 - No

b. Complete the following for any on-site labor not already reflected on the
payrolls filed with the FHA, (e.g., missing payrolls, hours and earnings
of exempt employees who performed on-site work but who are not subject
to FHA reporting requirements),

Occupation {Payroll period Hours Earnings
Code ending date related to hours

600

601

602

603

604

605

607

608

609

610

611

/
/
/
/
/
/
/ 606
/
/
/
/
/
/

612

614

615

616

~— I~ I~

/ 617

Total earnings .....ceivveevvanrsnnncscs

(Office use only)
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VII., SCHEDULE STATUS

A separate B form must be completed for each contract let on the sample
project. When actual data for a contract cannot be obtained because of
refusals, out-of~business, etc., data will have to be estimated for that
contract. See Technical Memorandum P-1 for guidance about how to
estimate for missing data,
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VI. LABOR REQUIREMENTS—Continued

15

VII, SCHEDULE STATUS

&,

b,

Occupation Pay;oll period llours Earnings
code ending date related to hours
L./ 618
A 619
/7 620
/[ 1 621
/1 622
[/ 623
/I 624
{ / / 625

[ 626
!/ 627

(To be completed only by agent.) 1Is this a

complete B form for this contract? ...ceececoccssess 34

Code

1, Yes

2, No

If "no," please explain:

Digitized for FRASER
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Remarks
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BLS 2652.01C Office of Management and
Budget No., 44R1381

Approval expires: 12-31-72

U.S. DEPARTHMENT OF LAROR
Bureau of Labor Statistics
Washington, D.C, 20212

AGENT WORKSIIEET

(\\F NT ~Op~
S 2
/ (\1.}

SURVEY OF
CONSTRUCTION LAIOR REQUIRIMENTS
FOR
MULTI-FAMILY HOUSING

The Burcuu of L.abor Statistics
will hold all infonnanen furn-
ished by the respundent in
strict confidence.
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GENERAL INSTRUCTIONS

This form is for agent and Reglional Office use only, This document will not
be keypunched and will not be transmitted to the Washington Office.

Use this worksheet to record information about the contracts and contractors
agssociated with a sample project...information usually available from local
FHA Offices and/or a project's General Contractor. Also, use it to assign
the "contract number" you will need in order to code the "B'" form for any
given contract.

Infofmation secured from FHA Offices and recorded on this form should be verified
and, if necessary, supplemented when you call on the General Contracter for a
project. Be careful about listing "material suppliers." This term often

appears on FHA or General Contrac¢tor records and may refer to a contractor's
source of supply rather than to a contractor to the project.

A "Contractor" may be defined as follows:
General Contractor - The person or organization who accepts a contract from

the project developer and who organizes, subcontracts and oversgees all or
nearly all construction performed on the project.

Prime Contractor = Lilke the General Contractor, accepts a contract from the
?
p . . 14
project developer. However, a Prime Contractor organires, subcontracts, and
oversees only one aspect (e.g., plumbing; ventilation) of construction,

Subcontractor - The person or organization who accepts a contract from the
General Contractor or Prime Contractor. Subcontracts are usually limited to
one or a few construction activitics.

Sub-Subcontractor ~ Accepts a contract from a Subcontractor to perforin part of
the work specified in the subcontract,

63
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I,

11,

III.

PROJECT IDENTIFICATION

a, FHA Project No.

b, Name and address of project

FHA INFORMATION

a, Name, address, and telephone of FHA Office

b. Record of contacts with FHA Office

Date of visgit

Person contacted

Field Representative

GENERAL CONTRACTOR IDERTIFICATION

Record the name, address, and telephone number of the gencral contractor,
the contract operations which he performed, and the value of the gonersl

contract. Use “001" to identify the general contractor on the B form.
H . I
Contract Name, address, and telephone Contract Value of
numberx of general contractor operations general
contract
001

Digitized for FRASER
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IV, PRIME CONTRACTOR IDENTIFICATION
Record the names, addresses, and telephone numbers of the prime contractors,
the operations which each performed and the value of each prime contract,
Use the contract numbers '"002" through '"010" to identify the prime contractors
on the B forms,.
Contrac Name, address, and telephone Contract Valug of
number of prime contractor operations prime
contract
002
003
004
005
006
007
008
009
010

Notes:

Digitized for FRASER
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V. SUBCONTRACTOR IDENTIFICATION
For each subcontract performed on the project, list the name, address, and
telephone number of the subcontractor, the subcontract operations performed,
and the value of each subcontract. 1In order to identify each additional
contract on the B forms, assign contract numbers starting with "011," and
consecutively number until a211 subcontracts are identified with a distinct
number,
(The corresponding sub subcontract information is recorded in question I.f.
of the B form of the subcontract for which the work was done. Continue
numbering the sub subcontracts so that each contract has a distincd number.)
Contract Name, address, and telephone Contract Va}ii_Of
number of subcontractor operations >
contract
011
012
013
014
015
016
017
018
019
66
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V. SUBCONTRACTOR IDENTIFICATION—Continued

Value of
Contract Name, address, and telephone Contract sub-,
number , of subcontractor operations contract

67
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V. SUBCONTRACTOR IDENTIFICATION—Continued

7

Contract
numberx

Name, address, and telephore
of subcoatractor

Contract
operations

Value of
sub-
contraet
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Notes

GPO 825~437
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Appendix C.

The following are publications in the series of con-
struction labor requirements studies by the Office of
Productivity and Technology, Bureau of Labor Statistics.

Civil works construction

Labor and Material Requirements for Civil Works Con-
struction by the Corps of Engineers (BLS Bulletin 1390),
1964, 28 pp.

A statistical study of onsite and offsite employee-hour
and wage requirements for dredging and land projects in the
U.S. Corps of Engineers’ civil works program from 1959 to
1960.

College housing construction

Labor and Material Requirements for College Housing
Construction (BLS Bulletin 1441), 1965, 34 pp.

A survey of 43 college housing projects which were
administered by the Community Facilities Administration.
The survey is designed primarily to determine the em-
ployee-hours required per $1,000 of college housing con-
struction.

Miller, Stanley F., “Labor and Material Required for
College Housing,” Monthly Labor Review, September
1965, pp. 1100-04.

A summary of BLS Bulletin 1441.

Federally aided highways

Ball, Robert, “Labor and Materials Required for Highway
Construction,” Monthly Labor Review, June 1973,
pp- 40-45.

Discussion of labor and material trends in highway
construction between 1958 and 1970.

Labor and Material Requirements for Construction of
Federally—Aided Highways, 1958, 1961, and 1964 (BLS
Report 299, 1966), 17 pp.

Study providing measures for 1958, 1961, and 1964 of
the labor and material requirements for federally aided
highways, with separate measures of the requirements for
onsite and offsite construction. For onsite construction, the

Bibliography

study also provides a comparison of annual labor require-
ments for 1947—64.

Kutscher, Ronald E. and Waite, Charles A., “Labor Re-
quirements for Highway Construction,” Monthly Labor
Review, August 1961, pp. 858-61.

Summary of findings of the 1958 highway survey.

Wakefield, Joseph C., “Labor and Material Requirements:
Highway Construction, 1958 and 1961,” Monthly Labor
Review, April 1963, pp. 394-98.

A summary comparison of the 1958 and 1961 highway
surveys.

Federal office building construction

Labor Requirements for Federal Office Building Con-
struction (BLS Bulletin 1331), 1962, 43 pp.

A statistical study of onsite and offsite labor require-
ments for constructing 22 Federal office building projects
in various localities of the United States over a 3-year
period from the fall of 1957 to 1960.

Murray, Roland V., “Labor Requirements for Federal
Office Building Construction,” Monthly Labor Review,
August 1962, pp. 889-93.

A summary of BLS Bulletin 1331.

Hospital construction

Labor Requirements for Hospital Construction (BLS Bul-
letin 1340), 1962, 46 pp.

A statistical study of onsite and offsite labor require-
ments for construction of selected public and private, profit
and nonprofit, general hospitals in various localities of the
United States between mid-1958 and mid-1959.

Rothberg, Herman J., “Labor Requirements for Hospital
Construction, 1959—-60,” Monthly Labor Review, Oc-
tober 1962, pp. 1120-24.

A summary of BLS Bulletin 1340.
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http://fraser.stlouisfed.org/

Federal Reserve Bank of St. Louis



Digitized for FRASER

Labor and Material Requirements for Hospital and Nursing
Home Construction (BLS Bulletin 1691), 1971, 50 pp.

A study similar to the one done in 1962 but with data
shown per square foot as well as per $1,000 of construction

contract. Covers hospitals and nursing homes constructed in
1965—66.

Riche, Martha Farnsworth, “Man-hour Requirements De-
cline in Hospital Construction,” Monthly Labor Review,
November 1970, page 48.

Summary of BLS Bulletin 1691.

Private multifamily housing construction

Ball, Robert, “Labor and Material Requirements for Apart-
ment Construction,” Monthly Labor Review, January
1975, pp. 70-73.

Summarizes the first construction labor requirements
study of private multifamily housing construction.

Private single-family housing construction

Labor and Material Requirements for Private One-Family
House Construction (BLS Bulletin 1404), 1964, 37 pp.

A statistical study of onsite and offsite labor require-
ments for constructing a sample of one-family houses built
in 1962 in various localities of the United States.

Rothberg, Herman J., “Labor and Material Requirements
for One-Family Houses,” Monthly Labor Review, July
1964, pp. 797—-800.

A summary of BLS Bulletin 1404.

Labor and Material Requirements for Construction of
Private Single-Family Houses (BLS Bulletin 1755), 1972,

30 pp.
Updates Bulletin 1404.

Ball, Robert and Ludwig, Larry, “Labor Requirements for
Construction of Single-Family Houses,” Monthly Labor
Review, September 1971, pp. 12—14.

Summary of a study of labor and material requirements
for single-family housing construction in 1969.

Public housing construction

Labor and Material Requirements for Public Housing
Construction (BLS Bulletin 1402), May 1964, 42 pp.

A report based on findings of a survey of 31 public
housing projects which the Public Housing Administration
administered. Projects were selected in various States to

http://fraser.stlouisfed.org/
Federal Reserve Bank of St. Louis
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represent four broad geographic regions of the con-
terminous United States.

Finn, Joseph T., “Labor Requirements for Public Housing,”
Monthly Labor Review, April 1972, pp. 40—42.

Summary of a study of labor requirements for public
housing construction in 1968.

School construction

Labor Requirements for School Construction, (BLS Bul-
letin 1299), 1961, 50 pp.

A study of primary and secondary employee-hours
required per $1,000 of new school construction based on
contracts awarded for 85 elementary and 43 junior and
senior high schools throughout the United States.

Epstein, Joseph, and Walker, James F., “Labor Require-
ments for School Construction,” Monthly Labor Re-
view, July 1961, pp. 724-30.

A summary of BLS Bulletin 1299.

Labor and Material Requirements for School Construction,
June 1968 (BLS Bulletin 1586), 23 pp.

A survey of selected elementary and secondary public
schools constructed primarily during 1964—65. In addition
to providing information on labor requirements, the study
also includes data on the types and value of materials used,
wages paid, occupations, and use of apprentices.

Finn, Joseph T., “Labor Requirements for School Con-
struction,” Monthly Labor Review, August 1968, pp.
40-43.

A summary of BLS Bulletin 1586.

Sewer works construction

Labor and Material Requirements for Sewer Works Con-
struction (BLS Bulletin 1490), 1966, 31 pp.

Study designed to measure the total employee-hours of
labor required for each $1,000 of new sewer facilities
construction contract. The basis for this study was 138
contracts for new sewer work in the years 1962—63.

The following are studies related to the construction
labor requirements series.

Bali, Claiborne M., “Employment Effects of Construction
Expenditures,” Monthly Labor Review, February 1965,
pp. 154-58.

A summary of labor requirements for eight types of
construction broken down by offsite and onsite hours, by
occupation, and by region.



Ball, Robert, “The Contract Construction Industry,” Tech-
nological Trends in Major American Industries (BLS
Bulletin 1474), 1966, pp. 32-38.

Discusses economic trends in the industry with emphasis
on the impact of technological change on employment,
occupations, job skills, and productivity.

“Construction Labor Requirements,” reprint of Chapter 28
of Handbook of Methods for Surveys and Studies (BLS
Bulletin 1711), 1971.

Description of techniques of construction labor require-
ments studies.

Mark, Jerome A., and Ziegler, Martin, “Measuring Labor
Requirements for Different Types of Construction,”
Paper before the Conference on the Measurement of
Productivity in the Construction Industry, sponsored by
the National Commission on Productivity and the
Construction Industry Collective Bargaining Com-
mission, September 14, 1972, Washington, D. C.

Discussion of the BLS program of labor and material
requirements and analysis of the potential of using data

from the program to measure productivity by type of
construction.

Weinberg, Edgar, Mechanization and Automation of Build-
ing Site Work, National Response Paper for the Eco-
nomic Commission for Europe, Committee on Housing,
Building, and Planning, Third Seminar on the Building
Industry, Moscow, October 1970.

Discussion of current technology and labor requirements
at the construction site.

Weinberg, Edgar, “Reducing Skill Shortages in Con-
struction,” Monthly Labor Review, February 1969, pp.
3-9,

Discussion of methods for reducing occupational short-
ages.

Ziegler, Martin, “BLS Construction Labor Requirements
Program,” paper before the North American Conference
on Labor Statistics, San Juan, Puerto Rico, June 1971.

Construction labor requirements program and objectives
are discussed.
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ez v MAJOR
WITH: COLLECTIVE
BARCAINING
AGREEMENTS
SERIES i

tllustrative clauses identified by the
company and union signatories, and
detailed tabulations on prevalence of
clauses.

Based on an analysis of about 1800
major agreements, 15 bulletins dealing
with key issues in collective bargaining
have been completed by the Bureau of
Labor Statistics.

ORDER FORM

Check the
Publication
Desired

ARRNREREENER

1]

Bulletin Date of
Title Number Publication Price

Major Collective Bargaining Agreements:

Grievance Procedures ............ ... . i 1425-1. . ... 1964 ... ... $ 145
Severance Pay and Layoff BenefitPlans. .................... .. 14252 ... ... ... 1965 . ... ...l 1.80
Supplemental Unemployment Benefit Plans and

Wage-Employment Guarantees. . . .......................... 1425-3............... 1965 . ... ... 1.80
Deferred Wage Increase and Escalator Clauses. ............... 1425-4.. ... .. ... 1966 . ... 1.10
Management Rights and Union-Management Cooperation. . . . . .. 14255 ... ... 1966 ................. 1.35
ArbitrationProcedures . ... 14256............... 1966 ................. 2.40
Training and Retraining Provisions ......... .. ... ... ... ..... 1425-7. .. ... ... 1969 .......... ... .. 1.05
Subcontracting. . ... 1425-8. ... ... ... 1969 ... 1.10
Paid Vacation and Holiday Provisions. .. ...................... 1425-9............ ... 1969 ... 1.90
Plant Movement, Transfer, and Relocation Allowances ... ....... 142510, ............. 1969 .. ............... 1.55
Seniority in Promotion and Transfer Provisions ................. 1425-11. ... ... 1970 .. 1.26
Administration of Negotiated Pension, Health, and

Insurance Plans . ........... ... 142512 1970 ...l 1.00
Layoff, Recall, and Worksharing Procedures .. ................. 142513.......... ... 1972 ... 1.75
Administration of Seniority . ... ... ... 142514, ... ... .. .. .. 1972 .. 1.25
Hours, Overtime and Weekend Work . ........................ 142515 ... ... 1974 ... L. 1.45
Total for allt 15 BUIBHINS . ... ... .. '$22.2¢

Regional Office
Bureau of Labor Statistics
U.S. Department of Labor

To order, check the bulletins wanted 1603 Federal Building, Boston, Mass. 02203
above, and mail with payment, to your nearest 1515 Broadway, New York, N.Y. 10036

Bureau of Labor Statistics regional office. P.O. Box 13309, Philadelphia, Pa. 19101

MAKE CHECK PAYABLE TO 1371 Peachtree Street, N.E., Atlanta, Ga. 30309
SUPERINTENDENT OF 230 S. Dearborn Street, Chicago, ill. 60604
DOCUMENTS. Prices of Government 911 Walnut Street, Kansas City, Mo. 64106
publications are subject to change. 555 Griffin Square Building, Dallas, Texas 75202

450 Golden Gate Ave., San Francisco, Calif. 94102

* U, S, GOVERNMENT PRINTING OFFICE : 1976 O - 210-882 (104)
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BUREAU OF LABOR STATISTICS

Region |
1603 JFK Federal Building
Government Center
Boston, Mass. 02203
Phone: (617) 223-6761

Region 11
Suite 3400
1515 Broadway
New York, N.Y. 10036
Phone: (212) 399-5405

Reaion |1l
3535 Market Street
P.O. Box 13309
Philadelphia, Pa. 19101
Phone: (215) 596-1154

Region IV
1371 Peachtree Street, NE.
Atlanta, Ga. 30309
Phone: (404) 526-5418

REGIONAL OFFICES

Region V
9th Floor
Federal Office Building
230 S. Dearborn Street
Chicago , Ill. 60604
Phone: (312) 353-1880

Region VI
Second Floor
555 Griffin Square Building
Dallas, Tex. 75202
Phone: (214) 749-3516

Regions VII and V II1*
911 Walnut Street
Kansas City, Mo. 64106
Phone: (816) 374-2481

Regions IX and X**
450 Golden Gate Avenue
Box 36017
San Francisco, Calif. 94102

Phone: (415) 556-4678

Regions VIl and VIl are serviced by Kansas City
Regions IX and X are serviced by San Francisco
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