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INTRODUCING

A STUDY

>*

THE construction of public works has long been a first line of defense
against unemployment in periods of severe depression. In judging the
effectiveness of any program of public works as a means for reemploy-
ment, several groups of workers must be considered. First, there are the
men who work on the job itself. They are the carpenters, bricklayers,
stone masons, ditch diggers, cement finishers, and the host of other
skilled, semiskilled, and unskilled men who work with them. Second,
there are the men in the factories which provide the brick, cement,
lumber, or steel to be used on the job. Back of them are the miners, the
loggers, and others who supply the raw materials for the factories; and
last, there are the men on transportation systems which carry the materials
to the factory and, later, to the job.

Employment of these secondary groups of workers is just as important
in any reemployment program as the employment of men on the site
of construction. For many types of public works the materials-makers
and transportation men are numerically more important than the men
on the job.

Notwithstanding the recognized importance of materials-makers and
transportation employees, it has been impossible, until recently, to
measure with any accuracy the amount of indirect labor provided by
public works projects in the United States. When a new road or bridge
or a new school building was proposed, everyone knew that cement and
brick and steel and lumber would be needed, but no one knew how many
men would be employed in factories to make these materials or on the

railroads or steamship lines to ship them to market. The importance of
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such information, now and in the future, to the Department of Labor
in appraising a proposed program of public works from the standpoint of
reemployment, and to the Federal agencies which are engaged in super-
vising and operating public works programs,can hardly be overemphasized.

For that reason, the Bureau of Labor Statistics welcomed the oppor-
tunity provided by the program of the Federal Emergency Administration
of Public Works in 1933, to begin the first comprehensive study of
“behind-the-lines employment” on public works jobs.

Every contractor or Government employee in charge of a project was
required by the Administrator of Public Works to keep pay-roll records
which showed the number of men employed on each P. W. A. job, the
number of hours they worked, and the amount of pay they earned.
Summaries of these records were sent each month to the Bureau of Labor
Statistics to give a running record of direct employment at the site.
Each contractor or builder also notified the Bureau of the amount and
value of materials which he ordered. This provided a record of the total
value of materials used in relation to the cost of the job as a whole and to
the size of the pay roll. The Bureau then sent inquiries to the manu-
facturer of the materials to whom a contract had been let asking how
many man-hours of labor would be required in the process of fabrication.
This gave a measure of the amount of labor required by the manufacturer
or dealer who sold the materials, thus measuring the first stage of indirect
employment.

This file of records has been maintained throughout the life of the
public works program, for more than 4 years, and is being built up every
day. The study has had the generous cooperation and assistance of the
Federal Emergency Administration of Public Works, and of the thousands
of contractors and Government construction agents who have been in
charge of actual construction jobs; of the makers of steel, of cement, of
brick, and of the many other products used in the program.

Even these records did not tell the full story as to the amount of labor
which had originally gone into the product before it reached the manu-
facturer who sold it to the P. W. A. contractor. For steel, cement,
lumber, brick, and plumbing and heating supplies the record was traced
far back along the line to the original supplies of raw materials, to the

railroads, into the factory for fabrication and again along transportation
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calculations: in search of labor figures
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systems to the P. W. A. job. Mines, railroads, factories, and shipping
lines opened their records for the personal inspection of agents of the
Bureau, so that these facts could be obtained.

In 1933 it was not possible to gage accurately what would happen as a
result of an expenditure of a works fund of $3,300,000,000. With millions
jobless and industry idle, the program had the general aim of putting to
work as many men as possible, and reviving industry as widely as possible.
But no measured, specific, sharply defined objective, in terms of a definite
number of people to be aided in designated areas or particular sectors of
business, was possible, for no factual basis existed with which to measure.

The studies of the Bureau of Labor Statistics have now segregated
the benefits to industry and employment arising from each major type
of public works construction. They show what happened to men and
machines when waterworks and sewers were chosen as desirable public
works. They traced the orders which resulted when public buildings
were erected, and when reclamation projects were undertaken. They
measured direct and indirect labor created when railroad construction
was authorized.

With the material from these surveys, it is possible to forecast with a
reasonable degree of accuracy the results which might be expected from
new works programs should they be deemed desirable. It should be
possible also to choose types of needed projects which could be under-
taken to bring aid to a specified area of the country or to a particular
branch of industry which may be suffering from lack of activity. Thus,
knowledge of how the erection of public buildings or of waterworks affects
the building trades, the material and construction-supply companies in
industry, provides more exact procedures for any new public works
program than were available in 1933.
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PUBLIC WORKS

PROGRAM 1933-37

)(.

THE need for employment in the construction industry and all of the
industries which supply its materials was greatest in 1933, when the
enlarged public works program of the Federal Government was set in
motion by the National Industrial Recovery Act of 1933, which President
Roosevelt signed on June 16 of that year. During the first half of 1933
virtually no new construction work had been done by private organiza-
tions. Although the Government had already increased its program of
public building to some extent, the total volume of contracts for new
construction in the first 6 months of 1933 was only 14 percent as large
as in the corresponding period of 1929. This extremely low volume of
activity was the culmination of 5 years of drastic reductions in new
construction. Contractors and builders, workers in the building trades,
and employees normally at work in factories fabricating building materials
were widely unemployed. Construction was more severely depressed
than any other major American industry. As an inevitable consequence,
the heavy industries were also depressed. In the first half of 1933 fac-
tories making durable goods of all kinds employed only 44 percent as
many men as in 1929, lumber mills had 45 percent of their 1929 crews,
cement mills 44 percent, and steel mills 54 perceni. Many of these
workers themselves were on short time.

The original act which established the Public Works Administration
provided a total fund of $3,300,000,000 to be alloted for various kinds
of public works and public relief projects. Later acts enlarged the funds
and extended the life of the organization through June 1939. Since
June 1937 P. W. A. has had no new funds, but has financed certain pre-
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viously approved types of projects using its remaining unexpended funds
and proceeds from the sale of securities.

The Public Works Program which began in 1933 was undertaken in
three major divisions: Projects to be conducted directly by agencies of
the Federal Government, projects to be undertaken by State and local
authorities or other non-Federal bodies, and loans to industry on a com-
mercial basis for such purposes as the development and improvement of
the railroads or other private construction activities.

State and local authorities which operated under the program provided
most of the funds for their projects, but P. W. A. was authorized initially
to make direct grants from the Federal Treasury amounting to 30 percent
of the cost of labor and materials to be used on the projects. Later the
maximum grant was raised to 45 percent of total cost. The State or
local agency financed the remaining 70 or 55 percent. In some cases,
P. W. A. provided necessary funds for local projects in the form of loans.

All public works projects, in order to be approved, were required to
have specific social value and to be conducted in such a way as to relieve
unemployment in areas where the local employment situation had become
serious. Rules governing the work provided for the payment of pre-
vailing wages in the locality and for the protection of pay envelopes
against “kick-backs.” Most of the hiring was done either through trade-
unions, where contractors had an agreement with a union, or through the
offices of the United States Employment Service.

To assure the widest possible use of the appropriations for financing
public works, P. W. A, required that every project be economically
planned and constructed. Most of the work on these public works
projects, with the exception of some Federal projects, was done by con-
tracts awarded to private contractors. All work was under the general
supervision of P. W. A, engineers and inspectors.

From its beginning in July 1933 to the end of 1937, the Public Works
Administration financed the construction of nearly 16,000 Federal public
works projects and 10,500 public works for State, local, and commercial
agencies. The value of contracts awarded for construction in the shorter
period from July 1933 to June 1937, covered by the special study of the
Bureau of Labor Statistics, totaled nearly $3,700,000,000, a substantial
share of which was provided by State and local agencies.
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VALUE OF P W.A. CONSTRUCTION AWARDS BY TYPE OF PROJECT
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Many different kinds of public works were undertaken under the pro-
gram. The most popular type was public buildings, constructed by State
and local authorities. They built schoolhouses, courthouses, city halls,
hospitals, and many other needed public buildings, valued at more than
$1,200,000,000. Road work undertaken by the Federal Bureau of Public
Roads and other Federal agencies cost nearly $700,000,000, and water
and sewerage systems for local use over $450,000,000. Federal army
engineers and other Federal agencies spent $360,000,000 on flood control
along the Mississippi, Missouri, Ohio, and other rivers, and in deepening
river channels and harbors.

The value of different kinds of public works projects undertaken by
Federal and non-Federal agencies is shown in the accompanying chart.
These are the projects for which men and materials were required.

The program got under way in 1933, first on road work for which project
plans were already completed, and later on the larger and more complex
engineering jobs which required a longer time to plan, such as reclama-
tion projects, sewerage and water systems, and local public buildings.
By the spring of 1934 the program was expanding rapidly and in August
1934 activity reached its peak. At that time, according to the records of
the Bureau of Labor Statistics, there were 630,000 men engaged on
P. W. A. projects. In this 1 peak month of August 1934 there were more
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than 60,000,000 man-hours worked at the site on these construction pro-
jects. Pay rolls went up with corresponding rapidity. In the beginning
of 1934 monthly pay envelopes for workers at the site totaled $12,800,000
a month and at the height of the program in August $35,300,000.
From the peak of activity in August 1934, as shown on the chart, there
was a seasonal decline throughout the autumn and winter as is always the
case on outdoor construction where bad weather slows up work. In 1935
and 1936 employment on the program was somewhat lower than in 1934.
At the seasonal height of activity in the summer of 1935, 450,000 men
were employed, and in the summer of 1936 about 400,000. They worked
approximately 40,000,000 man-hours a month at the peak season and had
peak monthly pay rolls of $27,000,000 in 1935 and $29,000,000 in 1936.
The program slackened gradually through the latter part of 1936 and
1937. Private employment was increasing rapidly in the heavy manu-
facturing industries, and in certain types of private construction. The
Federal Government also undertook other types of projects for the relief
of unemployed but employable workers. T he month-by-month record
of man-hours of labor and monthly pay rolls on the P. W. A. program
from July 1933 through June 1937 is shown on the chart. All of the
detailed figures are given in table 4 of the appendix to this bulletin.
Throughout the 4-year period to the end of June 1937, 1,423,000,00C
man-hours of direct labor were worked on job sites. Of this total 867,-
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000,000 were put in on Federal jobs and 556,000,000 on non-Federal work.
Pay rolls for men on the job totaled $960,000,000 for the entire program.
Five hundred thirty-four million dollars of this went into pay envelopes
on Federal projects and over $426,000,000 on non-Federal projects.

This measures only the work on the job— the employment given to
bricklayers, stone masons, carpenters, plumbers, truck drivers, cement
finishers, day laborers on the roads, and many other skills which the public

works program called into action.

STEEL mirttr: P. W. A. ORDERS MEAN EMPLOYMENT HERE
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The creation of pay rolls because of this direct employment had obvious
secondary benefits. Workers previously without jobs can devote pay
checks to the purchase of necessities hitherto denied their families. New
clothing is purchased, furniture and household equipment bought, medical
care previously postponed is obtained. Families can enjoy a more ample
board. Buying power is put into action.

This has a direct effect on merchants who sell to the reemployed
workers. If their business improves measurably, they are enabled to
put on additional help. As their shelves are cleared of old stocks, new
goods must be supplied. Here consumers’ goods industries enter the
picture. With renewed orders, they may have to augment their employ-
ment, held down during lean years. An enlarged demand for raw
materials is felt.

It is obviously impossible to calculate the entire effects of the stimulus
given by employment created on a project. However, secondary benefits

do exist, and they add their force toward general economic stimulation.
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FACTORY WHEELS TURN

%

AS plans were completed and ground broken for projects, orders went
forward to factories from the contractors, for machinery to do the work
and for materials for the job. Factories called men back to work and, in
their turn, ordered raw materials or partly fabricated supplies which they
needed from mines, quarries, cotton warehouses, lumber camps, and steel
mills. Rail, truck, and water traffic increased as these materials moved
to factories, and finished steel, plumbing, or cement moved to the jobs

on which they were to be

used.
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projects undertaken by localities, 26 percent went to site labor, 50
percent to materials, and 24 percent for other expenses and profits.
Water and sewerage projects also expended about 26 percent for labor,
55 percent for materials, and 19 percent for other expenses. Highest
material cost of all was on railroad shop work, where 75 percent of the
funds were expended for parts and materials to build and repair cars
and locomotives, and 25 percent for direct labor. Forestry projects
alone paid out more for the salaries of men engaged directly on
projecis than for materials. This work consists largely of clearing
land and making trails and camp sites, and requires comparatively few
supplies.

Orders placed for materials on P. W. A. projects totaled more than
$1,700,000,000 in 4 years from July 1933 to June 1937. These orders
went to practically every line of industry in the country. The table
shows the kind of materials P. W. A. dollars bought. Cement and steel,
foundry and machine-shop products, and products of lumber lead the list.
For some heavy industries these orders were strong contributing factors
for stability in the early years of the program before private industry
again began to use heavy materials.

Cement orders from P. W. A, took 72 percent of the entire domestic
cement output in 1934. As general business revived, these orders became

TasLE 1.-—Materials Ordered for P. W. A. Jobs, July 1933—June 1937
[Millions of dollars]

Stone, clay, and glass__________ 495 Machinery_____________._________ 292

Foundry and machine-
shop produets.__..____. 150
Electrical machinery and

Concrete, etc_
Brick, tile, et

Other ther ... 68
Iron and steel products________ 466 Lumber._________________________ 104
Structural and rein- Miscellaneous.._.___.____________ 235
forcing steel . ________ 172
Cast-iron pipe......_._ 51 Petroleum products.... . 46
Heating and ventila- Plumbing supplies....... 31
tion equipment.______ 43 Electric wiring and fix-
() 200 33

Transportation equipment_ ___ 90

Railway freight cars_.. 39
Locomotives___________ 18
Other________________. 33
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relatively less important, although in 1935 they accounted for 37 percent
of the total. By 1936 they had dropped to 17 percent of domestic output.

P. W. A. orders for brick and hollow building tile increased each year
from 1934 to 1936. In 1934, they amounted to about one-fourth of the
estimated value of all shipments, in 1935 to 27 percent, and in 1936 to 43
percent.

Steel rail mills benefited almost as much as cement and brick. 1In 1934,
the railroads which were granted P. W. A. loans to make repairs to their
roadbeds or to extend their lines, placed orders accounting for 48 percent
of the value of all rails produced in that year. These orders tapered off
considerably during the next 2 years. In 1935 they amounted to 9 percent
of the value of the Nation’s purchases and in 1936 to 6 percent.

In the lumber industry P. W. A. orders in the 31/, years from July 1933
through December 1936 totaled 3,375,000,000 board feet.

Many of the other heavy industries, severely depressed in 1933 and 1934,
were given an initial impetus in 1934 and 1935 from P. W. A. buying.
They continued to provide materials for the Public Works Program in 1936
and 1937. During all of this period employment in the heavy industries
recovered rapidly, as is indicated on the chart. It is clear that in some

industries, P. W. A. orders plaved a vital part in increasing employment.
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The amount of employment actually given to factory labor as a result
of these orders for materials was shown by monthly reports submitted by
nearly 40,000 contractors who placed hundreds of thousands of contracts,
and by the factories from which the materials were ordered.

In five of the major industries which supplied the principal materials
for public works, the Bureau of Labor Statistics made intensive studies of
the accounts kept by individual companies to determine as precisely as
possible the amount of labor generated all along the line—from the mine
that supplied the ore, or the logging camp in which the original trees were
felled to make the lumber, through the transportation system to the
factory. These products were steel, cement, lumber, brick and other
clay products, and plumbing supplies. Transportation agencies were also
studied in detail.

These analyses indicated that for every hour of labor created on a
public works project undertaken by a non-Federal agency, 2.5 hours were
spent by employees engaged in supplying and transporting the materials
for the project. On this basis it is estimated that more than 1,400,000,000
man-hours of labor were required in mines, forests, factories, and on
transportation systems to supply the necessary materials and take them
to non-Federal P. W. A. jobs, and in administration. When this is com-
bined with the 556,000,000 man-hours of direct employment at the site,
it appears that the non-Federal P. W. A. construction program as a whole
created 1,956,000,000 man-hours of work. This is the equivalent of the
employment of 980,000 men for one year, assuming that 2,000 hours
represent a normal year of full employment. Analysis has not been com-
pleted of projects on the Federal program, which in the aggregate pro-
vided more labor at the site than the non-Federal program.

There was considerable difference in the amount of indirect labor needed
to supply materials for different types of projects. For example, con-
struction of water supply systems involved much less indirect labor than
light and power plants, which require expensive heavy machinery, and

forestry projects required least of all.
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FOR FUTURE USE

)(E

WITH a look to the future, the Bureau of Labor Statistics singled out
for special study three types of projects which figured heavily in the
P. W. A, program from 1933 through 1937—public buildings, water and
sewerage projects, and reclamation projects. On the basis of experience
with hundreds of millions of dollars worth of construction, the Bureau
developed fundamental ratios for determining the industrial and em-
ployment benefits which would result from an expenditure of $1,000,000
on each type of project.

The indirect labor created by every $1,000,000 of contracts awarded
for public buildings is illustrated by the chart on the center pages of this
book. About 344,000 man-hours of labor would be created at the site.
For the mining and production of raw materials, transportation, manu-
facture, and distribution necessary to supply the needs of the $1,000,000
contract, 740,000 man-hours of indirect or “behind-the-lines’’ labor would
be required. Thus, for the expenditure of $1,000,000 on a public building,
a total of 1,084,000 man-hours of employment would be created. Of
the total, only a portion would appear directly at the site, the balance
being spread through manufacturing, transportation, and production of
raw materials, and in administration and overhead on the project, as
shown in the chart. Thus, the expanding wave of employment would
move out to many points in the industrial system.

Six major types of building materials were found to benefit chiefly from
the construction of public buildings. If a $1,000,000 contract were to
be awarded for a public building under the same conditions as those which
prevailed during the height of the P. W. A. program, the approximate
volume of orders indicated in table 2 might be expected for these six
types of materials. Man-hours of employment required to make these

materials are also shown.
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TaBLE 2.—Value of Specified Types of Materials Purchased per $1,000,000 of Contracts
Awarded for P. W. A. Building Construction Projects

Els;timated m%n-

Estimated . hours create
Type of material value of orders | 1R IUning, trans-

placed porting, and

manufacturing
materials

Iron and steel produets, n.e.c._.__ . ... . _____. $150, 000 201, 900
Lumber and millwork___._.___..__________ 51, 000
Brick and hollow tile_ 42, 000 37, 800
Cement____ 39, 000 25, 600
Heating and ventilating materials___. ... . .. _________ 36, 000 28, 800
Plumbing materials___.__._._. . . ... ___________ 28,000 21, 900

On water and sewerage projects a somewhat larger volume of direct
on-site employment may be expected. For $1,000,000 of contracts
awarded, it is estimated that 387,000 man-hours of site employment would
result. To supply the materials for the projects would require 760,000
man-hours behind the lines in the mines, forests, mills, factories, distri-
bution yards, on the railroads and truck lines handling transportation,
and other expenses on the project. For a $1,000,000 award in contracts
for water and sewerage projects, therefore, a total of about 1,147,000
man-hours of direct and indirect labor would be anticipated.

The

orders to be expected by industry from this kind of undertaking are

A wide variety of materials is required for projects of this type.

shown in table 3.

TaBLE 3.—Value of Specified Types of Materials Purchased per $1,000,000 of Contracts
Awarded for P. W. A. Water and Sewerage Projects

o . Estimated value
Type of material of orders placed
Allmaterials. .. $520, 000
Tron and steel produets, n.e. ¢ .. __________.__._ 112, 000
Cast iron pipeand fittings____._____________ 88, 000
Foundry and machine shop products, n. e. ¢ 82, 000
Concrete pipe, premixed concrete, ete.______ 50, 000
L0545 ¢ Uy 39, 000
Sand, gravel, and crushed stone_________________________ ... 29, 000
Terra-cotta pipe, and other clay products_ 26, 000
Lumber and timber produets_________._____ 21, 000
Electrical machinery, apparatus, and supplies. 18, 000
Other materials . e 55,000

Reclamation developments were next analyzed for their future possi-
bilities. In this case it was found that for every $1,000,000 of contracts,
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SOCIALLY USEFUL PROJECTS, SERVING A DEFINITE PURPOSE
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402,000 man-hours of direct employment would be created. This would
mean in turn that close to 691,000 man-hours would be required in
“unseen”’ employment to supply the needs of the men on the line. An
idea of the type of materials necessary is provided by table 4, showing
the amounts of each kind of material necessary for every $1,000,000 of
contracts awarded.

TaBLE 4.—Value of Specified Types of Materials Purchased per $1,000,000 of Contracts
Awarded for P. W. A. Reclamation Projects

. Estimated value
Type of material of orders placed

All materials. . e $480, 000
Iron and steel products, n. €. € _ .. 108, 000
Cement_ ____________ . ___ -- 106, 000
Electrical machinery, apparatus, and supplies - 82, 000
Foundry and machine shop produects, n.e.c. ... ... 58, 000
Engines, turbines, ete_ ... 30, 000
Lumber and timber products. . 23, 000
Sand and gravel_._____________ . 13, 000
Other materials_ . _______________________________ 60, 000

A cross-section of the expenditures of public works funds on these three
types of programs is given in the analysis of construction costs on the

P. W. A. program in table 5.

TABLE 5.—Analysis of Construction Costs on the P. W. A. Program

Building | Water and | Reclama-
Item construc- | sewerage | tion proj-
tion systems ects
Man-hours of site labor created per $1,000,000 of contracts awarded. . 344, 000 387, 000 402, 000
Average hourly earnings at the site__________________________________ $0. 854 $0. 749 $0. 673
Relative cost of: Percent Percent Percent

20.3 29.0 27.0
54.1 52.0 48.0
16.6 19.0 25.0

Analysis of cost on more than one thousand completed non-Federal
P. W. A. projects indicates that the equivalent of the employment of one
man for 1 month in labor at the site and on materials can be provided
by the expenditure of approximately $136. Of this amount, about $61
or 45 percent was provided by the Federal Government during the latter
part of the P. W. A, program, and $75 was paid by the community which
undertook the project. This composite man-month of labor would be
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worked at the construction site or in a mine, forest or factory, in the
transportation and distribution of materials, or in the administration of
the project. In making this estimate, the Bureau based its figures on
wages and working conditions prevailing in 1937 in the construction in-
dustry and in other industrial enterprises. Thus, the estimate is up-to-
date with reference to wage levels and other costs, although much of the
information on which the study is based was obtained from P. W. A.
projects begun in 1934 and 1935.

Thus, through measurement of the results of the public works program
in actual operation, yardsticks have been evolved by which the effects of
future programs can be evaluated in advance.

Should a new public works program be undertaken at some future time,
the facts provided by this study will enable those who are planning it
to appraise proposed projects with a view to providing the wisest distri-

bution of employment and the most effective use of labor.

MACHINERY AT REST
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APPENDIX
*

THE following tables contain the statistical summaries worked out by
the Bureau of Labor Statistics during its survey of the 4.year record of
the Public Works Administration.

TaBLE 1.—Value of Contracts Awarded and Force-Account Work Started on P. W. A.
Construction Projects, July 1933 to June 1937
[Subject to revision]

Type of project Total Federal Non-Federal

Al tYDeS. - oo 1 $3, 674, 243, 875 $1, 705, 796, 600 181,968, 447,275
Building construction_____________________________ 11,197, 183, 257 186, 273, 197 11, 010. 910, 060
Forestry oo 16, 083, 745 16, 083, 745

Naval vessels. . ool 247,053, 184 247,053,184 | ..

Publicroads?. ..o 699, 232, 574 600, 313, 217 98, 919, 357
Railroad construction and repair.__________.______ 209,972,738 . oo ____ 209, 972, 738
Reclamation. ... ... 222,112, 579 201, 378, 782 20, 733, 797
River, harbor, and flood control. 362, 345, 299 355, 817, 456 6, 527, 843
Streetsand roads?_______ 146, 175, 370 41,324, 684 104, 850, 686
Water and sewerage syste 460, 040, 458 6, 595, 360 453, 445, 098
Miscellaneous___._ ... ... 114, 044, 671 50, 956, 975 63, 087, 696

t Includes $88,602,456 low-cost housing projects (Housing Division, P. W. A.).
2 Includes data for which contracts were awarded by the Bureau of Public Roads.
3 Includes data other than those for which contracts were awarded by the Bureau of Pubiic Roads.

TasLE 2.—Pay-Roll Disbursements and Man-Hours Worked at Site, on P. W. A.
Projects by Type of Project, July 1933 to June 1937

[Subject to revision]

Pay-roll disbursements Number of man-hours worked
Type of project
Non- Non-
Total Federal Federal Total Federal Federal
Al tyDPeS. oo $959, 897, 748, $533, 655, 845/ 1$426, 241, 9031, 423, 183, 090 866, 976, 1531556, 206, 937
Building construction.______ 280, 070, 877 52, 285, 296| 1227, 785, 581| 332, 759, 215| 69, 387, 334(1263, 371, 881
Forestry..__......_._ 10, 322, 965| 10, 322, 965 16,920, 816| 16,920,816|____________
Naval vessels__ -| 97,175,330] 97,175,330 ________.____ 118,734, 157 118,734, 157| ... __.___.
Publicroads2_.______ 189, 738, 304 189, 738, 304 ® 379,805, 751| 379, 805, 751 ®
Railroad construction.._____ 21,667,922 ________.._ 21,667,922 40,531,839(____________ 40, 531, 839
Railroad shops, operated by
railroads____________.._____ 16,724,789 ________. 16,724,789] 25,967, 243|_________.__ 25, 967, 243
Reclamation ... _....._. 56,491,685 56,491,685|____...___.__ 84,300, 486( 84,300,486 .. ... ..
River, harbor, and flood
eontrol. .. ____ ... ... 88,717,398 88,717,398( .. _____.. 130, 276, 076( 130,276,076 ... ...
Streets and roads4._....____ 56,848, 656] 16, 276, 066| 40, 572, 590| 94,392, 399| 29, 969,626 64,422,773
Water and sewerage Sys-
tems. ..o 106, 844, 585; 1,780,432 105,064,153 143,531,667| 2 920,040] 140, 611,627
Miscellaneous. ... .._.._____ 35,205,237] 20,868,369 14,426,868| 55,963,441 34,661,867, 21,301,574

1 Includes data for low-cost housing projects (Housing Division, P, W. A.).
2 Under the jurisdiction of the Bureau of Public Roads.

3 Data for non-Federal public roads included under “streets and roads.”

4 Other than those reported by the Bureau of Public Roads.
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TaBLE 3.—Pay-Roll Disbursements and Value of Material Orders Placed, on P. W. A
Projects, by Type of Project, July 1933 to June 1937

[Subject to revision]

Pay-roll disbursements

Value of material orders placed

Type of project
Non- Non-
Total Federal Federal Total Federal Federal

Alltypes.. ... ____. $959, 897, 748| $533, 655, 845|1$426, 241, 903|$1, 708, 685, 535|$816, 174, 530|1$892, 511, 005
Building construction._.__| 280, 070, 877 52, 285, 296/ 1 227, 785, 581 524, 689, 557| 92, 845, 848 1 431, 843, 709
Forestry_ .. __________ 10, 322, 965 10,322, 965| . _____.____ 4, 952, 266 4, 952, 266
Naval vessels. 97,175,330| 97,175,330 ... __._. 108, 621, 882/ 108, 621, 882
Publicroads 2. 189, 738, 304| 189, 738, 304 (3) 316, 612, 154| 316, 612, 154 (3)
Railroad construction____| 21,667,922{_____________ 21, 667, 922, 45,564, 592|..__________ 45, 564, 592
Railroad shops, operated

by railroads____________ 16,724,789 _____ .. _.__ 16, 724, 789 50,802,876|____________ 50, 802, 876
Reclamation....._._______ 56, 491, 685 56,491,685 ... 101, 458, 910| 101, 458,910( ___________.
River, harbor, and flood

control _________________ 88,717,398| 88,717,308\ ____ _______ 130, 581, 707| 130, 581,707| ..___________
Streets and roads4 ___.__ 56, 848, 656 16, 276, 066 40, 572, 590 83,730,668 12, 443, 541 71,287,127
Water and sewerage

systems._. .| 106, 844, 585 1,780,432 105,064,153| 194,163, 160| 2,772,309 191,390, 85!
Miscellaneous.__._____.___ 35, 295, 237 20, 868, 369 14, 426, 868 147, 507, 763| 45, 885, 913| & 101, 621, 850

t Includes data for low-cost housing projects (Housing Division, P. W. A.).
2 Under the jurisdiction of the Bureau of Public Roads.
3 Data for non-Federal public roads included under ‘‘streets and roads.”
4 Other than those reported by the Bureau of Public Roads.
5 Includes orders placed by railroads for new equipment ($62,715,301).

TaeLE 4.—Employment and Pay Rolls, July 1933 to June 1937, Inclusive, on Projects
Financed From Public Works Administration Funds

[S8ubject

to revision]

Year and month

September._
October.__

November__
December_______________________

September__
October.__
November._

December________________________

January _ ...

February -
March._
April.
May..
June.___
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Maximum num- Pay-roll dis- Number of man-
ber employed bursements hours worked
__________________ $959, 897, 748 1,423, 183, 090
267 26, 433 35, 217
4,848 133, 955 210, 064
48, 177 2,085, 709 3, 783, 656
146, 747 6, 353, 835 12,029, 751
255, 512 11, 552, 547 21 759, 245
300, 758 13 091, 587 24 391, 546
298, 259 12, 789, 566 23, 632, 952
310, 992 14, 318, 403 26, 478, 853
306, 079 14,024, 138 25, 342, 244
380, 714 18, 663, 297 32, 692, 707
501, 640 25, 578, 001 45, 367, 508
602, 227 32, 976, 636 58, 437, 049
630, 807 33, 646, 557 58, 697,169
618, 241 35, 347, 983 60,014, 561
565, 318 31,901, 539 52,042, 176
518, 608 29, 451, 008 46, 625, 988
495,331 29, 936, 060 47, 798, 180
402, 238 22, 954, 456 35,117,118
324, 259 19, 191, 932 28, 257, 570
281, 548 16 905 427 24, 840, 503
295, 820 17,892, 117 26, 352, 787
361, 527 22,359, 160 33,023, 874
421, 646 25, 243, 625 37,956, 223
449, 055 26, 782, 555 40 461, 556



TaBLE 4.—Employment and Pay Rolls, July 1933 to June 1937, Inclusive, on Projects
Financed From Public Works Administration Funds—Continued

[Subject to revision)

Maximum num- Pay-roll dis- Number of man-
Year and month ber employed bursements hours worked

July ... 436,873 $26, 216, 922 39, 307, 151
August..____.____. 425,853 26, 752, 570 38, 934, 639
September. 369, 384 23, 708, 368 33, 606, 096
October___.________ 335, 280 22, 946, 402 31, 890, 006
November 287, 954 20, 080, 187 26, 950, 580
December . _ .. 242, 537 16, 511, 274 21, 848, 366
220, 858 14,972, 514 20, 088, 051

201, 218 13, 664, 760 18, 117, 548

246, 933 15,745, 842 20, 826, 799

310, 282 21, 571, 609 28, 945, 769

364, 565 25, 565, 929 34, 289, 525

399, 302 28, 941, 224 40, 598, 174

386, 698 27,801, 505 36, 262, 924

379,718 27,879, 471 36, 196, 768

359, 243 26, 759, 495 34,131, 952

327,076 24, 883, 489 31, 397, 657

301, 742 22, 841, 926 28, 529, 977

262, 094 19,733,777 24, 658, 500

JanUArY - - il 202,175 15, 439, 981 18, 768, 676
February 174, 990 13, 796, 390 186, 580, 393
March.....________ 173, 574 13,353, 904 16, 341, 250
April__ 192, 201 15, 242, 390 19, 068, 352
May. 206, 019 15, 850, 554 19, 984, 975
June. i 204, 098 16, 430, 649 20, 510, 465

TaBLE 5.—Value of Material Orders Placed on P. W. A. Construction Projects, by
Type of Material, July 1933 to June 19371

[Subject to revision]

: Value of material
Type of material orders placed

All types of material - ____ . $1, 708, 685, 535
Textiles and their produets.__ . 2, 385, 018
Awnings, tents, canvas, ete_ _.____ - 280), 859
Carpetsandrugs_._........___.._._ - 128, 548
Cordageand twine.__.______._____ - 325, 393
Cottongoods______________________ - 171, 939
Felt goods_ - ____________ - 212, 837
Jutegoods_ . _____._____________ - 101, 383
Linoleum_ ... __________ - 924, 415
Sacks and bags__ - 68, 502
Upholstering materials, not elsewhere classified .. - 143,373

WV S8 - ool 27,769
Forest products 103, 853, 435
Cork products - 392, 794
Lumber and timber produets, not elsewhere classified R 82, 830, 783
Planing-mill products. . . oL - 20, 324, 005
‘Window and door screens and weatherstrip. ... _____________ 305, 853
Chemieals and allied produets ..o .. 14, 738, 044
Ammunition and related products 1, 186, 217
Chemicals, miscellaneous..-.._.__ 473,731
Compressed and liquefied gases_ .. 449, 738
Explosives. ________ ... 6, 585, 202
Paints and varnishes - 6, 043, 066

1 This table includes certain items which are not actually construction materials, i. e., fuel, transportation
equipment, tools, furniture, etc.
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TaBLe 5.—Value of Material Orders Placed on P. W. A. Construction Projects, by
Type of Material, July 1933 to June 1937—Continued

[Subject to revision!

. Value of material
Type of material orders placed
Stone, clay, and glassproduets_._______ . __ ... $494, 506, 215
Asbestos products, not elsewhere classified. ______ 294, 453
Brick, hollow tile, and other clay producrc I 52, 224, 717
Cement 184, 573, 417
Concrete products_ 53, 671, 731
Crushed stone.._ 51,377,104
3,361, 478
550, 845
, S. - PR 32,477,155
Minerals and earths, ground or otherwise treated .- . . 222, 654
Sandandgravel . .. ____ __ . ________ .. ... __ . . . 97,992, 814
Tiling, floor and wall, and terrazzo_________ e R 6, 739, 340
‘Wall plaster, wall board insulating board, and floor eomposition_ ... _____ 11, 020, 507
Iron and steel and their products, not including mac lnner) ,,,,,,,,,,,,,,,,,,,,,,,,,, 465, 552, 370
Bolts, nuts, washers, etc . 5, 256, 431
Cast-iron pipe and ﬁttmgs ......... 50, 659, 530
Doors, shutters, window sash and frames, molding, and trim (metal) 18, 589, 855
Firearms 813, 468
Forgings, iron and steel_ 7,447, 642
Hardware, miscellaneou . 15,217, 688
Heating and ventilating equlpu'em - 43, 293, 846
Nailsand spikes. ... . __ . N 2, 280, 486
Rail fastenings, excluding splkes ,,,,,,,,,,,, 6, 747,133
Rails, steel - 22, 864, 574
Springs, steel 629, 141
Steel-works and rolling-mill produets, not elsewhere classified . 92, 254, 582
Stoves and ranges, other than electric 794, 326
Structural and reinforcing steel .. 172, 096, 054
Switches, railway . __._.____.___ 1, 000, 8

Tools, other than machine tools. . S, 6,072, 593
Wire products, not elsewhere classified . . 9, 273, 027
Wrought pipe. . . o e 10, 261, 176
Nonferrous metals and their produets_ .. . . .. ... ... 11, 600, 465
Aluminum manufactures. - 561, 951
Copper products..- - 1,414, 243
Lead products - 604, 220
Nenferrous-metal alloys and pro . 2, 212, 227
Sheet-metal work N 6, 739, 481

Zinc products . 68,
Machinery, not including transportation equipment_ ... ... _______ .. .. ... 291, 537, 827
Electrical machinery, apparatus, and supplies - 73, 986, 356
Elevators and elevator equipment___________ _ 7, 202, 389
Engines, turbines, tractors, and waterwheels_. - 26, 984, 936
Foundry and machine-shop products, not elsewhere classified _ 150, 187, 660
Machine tools B 7,950, 094
Meters (gas, water, etc.) and gas generators.. _ 1, 398, 420
Pumps and pumping equipment - 20,720,713
Refrigerators and refrigerating and ice-making apparatus R 3, 107, 259
Transportation equipment, air, land, and water. 90, 032, 332
,,,,,, 6, 036, 370
. . R I R 5, 086, 400
Boats, steel and wooden (small)_____________________. _____._. P 1,413, 875
Carriages and wagons._________ . A - 61, 874
Locomotives, other than steam_ R L I 11, 830, 133
Locomotives,steam__________ . e 6, 841, 170
Motorcyeles and parts_ . _ 274, 395
Motor vehicles, passenger . 561, 036
Motor vehicles, trucks___. . 9, 764, 368
Railway cars, freight_________ 38, 839, 968
Railway cars, mail and expres. 29, 443
Railway cars, passenger 8, 893, 300
Miscellaneous. ... _._...__.___ . o 234, 479, 829

Belting, miscellaneous 47,
oal 2,071,311
548, 206
32, 512, 199
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TaBLE 5.—Value of Material Orders Placed on P. W. A. Construction Projects, by

Type of Material, July 1933 to June 1937—Continued

[Subject to revision]

Type of material

Value of material
orders placed

Miscellaneous—Continued.

Furniture, including store and office fixtures_ _
Instruments, professional and scientific..
Mattresses and bedsprings.._._._____
Models and patterns____
Paper products

Paving materials and mixtures, not elsewhere classified_
Petroleum produets_ ... ____________________
Photographic apparatus and materials___
Plumbing supplies, not elsewhere classified
Radio apparatus and supplies_____________
Roofing materials, not elsewhere classified_
Rubber goods

Steam and other packing, pipe and boiler covering, and gaskets
Theatrical scenery and stage equipment._
‘Window shades and fixtures
Other materials..._._..___.

$13, 915, 839

282, 039
30, 521, 159

TABLE 6.—Relative Cost of Labor, Material, and Overhead and Profit on 2,795 Com-

pleted Non-Federal P. W. A. Projects, by Type of Project

Percent';x]ge of %tintract prices
Number Value of chargeable to—
Type of project of contmctds
projects awarde
Labor at : Overhead
site Material and profit

Building construction___________________ 1,161 $140, 951, 767 28.5 54.9 16.6
Streets and roads....._ 490 46, 314,915 25.6 50. 4 24.0
‘Water and sewerage 1, 144 88, 320, 677 25.6 55. 4 19.0

TasLe 7.—Pay-Roll Disbursements in Relation to Material Lxpenditures on P. W. A.
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Projects, by Type of Project, July 1933 to June 1937

[Subject to revision)

| Percentage
Type of project ‘
Labor at i
site Material

Entire P. W. A. program _ 36.0 64.0
Building construction 34.8 65.2
Forestry .._._.__._ 67.6 32.4
Naval vessels_._ 47.2 52.8
Publicroads1.___ 37.5 62.5
Railroad construction. . 32.2 67.8
Railroad shop work. . 24.8 75.2
Reclamation___.____.._______._ 35.8 64.2
River, harbor, and flood control. 40.5 59.5
Streetsand roads2_____________ 40.4 59.6
Water and sewerage systems._ 35.5 64.5

1 Under the jurisdiction of the Bureau of Public Roads.
2 Other than those reported by the Bureau of Public Roads.
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