Employment created

by construction expenditures

A billion dollars spent on construction
generates 24,000 full-time jobs for 1 year,
most of them in supporting industries,
according to studies of 13 activities

covering over half the value of new construction

ROBERT BALL

Almost 24,000 workers were employed for one full year
for each billion dollars spent in 1980 for new construc-
tion such as buildings, houses, and highways. More
than half of the jobs were created in industries that pro-
duce, sell, and deliver materials and equipment required
for construction, such as the manufacturing, trade,
transportation, and mining industries. (See table 1.) The
13 activities surveyed covered more than half of the val-
ue of new construction. Each activity created roughly
an equivalent number of jobs in the economy. The
fewest jobs were generated in commercial office build-
ings and civil works land projects (nearly 22,000 jobs
per billion dollars) and the largest number were in pub-
lic housing (26,000 jobs).

The studies: limitations and uses

Since 1959, the Bureau of Labor Statistics has sur-
veyed labor and material requirements for various types
of construction activity. The studies are designed to
measure the total employment impact of construction
activities, primarily those which would be affected by
government actions. Total employment includes labor
at the construction site (onsite) and labor required to
manufacture, sell, and transport the materials, equip-
ment, and supplies used in construction (offsite). The
employment impact is developed only for expenditures
on construction contracts. No attempt is made to mea-
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sure the impact of activities such as planning, design
work, purchasing rights of way, land acquisition and
development, and public utilities installations. The em-
ployment generated from the spending and respending
of wages and profits—the “rippling”” or multiplier effect
—also falls outside the scope of these studies.

The studies provide information on the amount of la-
bor time required to complete the various types of ac-
tivity per $1,000 of construction contract cost; cost of
material, equipment, and supplies; distribution of costs;
and occupational requirements of the specific activity.

Data are collected by visits of BLS field representa-
tives to all general contractors and subcontractors
whose projects were in a sample of projects completed
during a specific time period —usually 1 year. The sam-
ple is selected from the universe of projects known to
have been completed during the period. The universe is
obtained from information provided by the Federal
agency financially supporting the construction or insur-
ing the funding of the construction or, for private sector
activities, by the Bureau of the Census. Factors such as
regional location, cost, and type of structure are consid-
ered in the sample design.

For each project, data are obtained on the total cost
of the project, the contract cost of each operation, and
the physical characteristics of the project. This informa-
tion is important in determining how well the sample
represents the universe and is also used in subsequent
analysis.

Onsite employment information, obtained from con-



tractors’ payroll records, is used in developing onsite
employee-hour requirements, wages, and total payroll
costs. Access to the payroll records makes possible the
collection and presentation of information on occupa-
tional distributions, timing of construction operations,
and wage relationships between crafts.

Information collected on the distribution of costs is
broken down by labor costs, material costs, and over-
head and profit. In addition, a detailed listing of materi-
als by type is obtained from written invoices and
interviews with the contractors.

Offsite employment estimates are derived from the
materials and equipment cost information. The esti-
mates are developed in two stages. First, input-output
tables, developed by the Department of Commerce, are
used to derive volume of output in various industries
generated by each of the materials purchased. Second,
by applying industry productivity factors, the volume of
output is translated into the amount of employment
generated in each industry.

To apply the input-output tables appropriately, data
on material purchases, which are obtained in current
dollars, have to be adjusted to prices corresponding
with those in the input-output tables. This requires a
carefully developed set of material price indexes. In or-
der to apply industry productivity factors, current data
on productivity for each industry must be developed.

The major intent of these studies was originally to
determine the impact of public works programs on em-
ployment, but the data have stimulated interest in other
forms of analysis. Occupational data, for example, are
used by the Department of Labor to help determine fu-
ture training needs and predict shortages and surpluses

in skilled trades, and are used by the Bureau as bench-
marks for the occupational matrix which, in turn, is
used to project occupational demand for the construc-
tion industry. Market analysts and manufacturers find
data on type and value of materials extremely valuable
for projecting demand for their products. Materials
data also serve as benchmarks for the Department of
Commerce’s input-output tables. In addition, subse-
quent resurveys provide data on trends in onsite labor
requirements which give indications of construction pro-
ductivity change. Thus, the studies have been gradually
expanded to cover private as well as public construc-
tion. Plans are to eventually cover all major types of
construction activities as well as to resurvey various ac-
tivities periodically.

This article summarizes data from all the activities
studied to date.! Because the data relate to various con-
struction activities and time periods, they provide a gen-
eral picture of the employment generating effects of
construction expenditures. The employment estimates
are stated in terms of full-time year-long jobs. Because
of part-time workers, transients, and the seasonal nature
of employment in the construction industry, more
workers would normally be employed than indicated by
the full-time job estimates. In addition, while many ma-
jor construction activities are covered, several signifi-
cantly different activities are not.>

Also, the estimates are somewhat conservative due to
the productivity assumptions used. Data on the decline
in onsite labor requirements, used as proxy productivity
increases, extend from 1959-60 into the mid-1970’s. Af-
ter that period, productivity growth in the economy
generally dropped off sharply. However, because more

Table 1. Estimated jobs generated per billion dollars of contract expenditures (in 1980 dollars) for various types of
construction, by industry
Construction industries Other industries
Activity All industries Trade, trans-
Total Onsite Offsite Total Manufacturing portation, All other
and services
Private housing:

Multifamily . ........... ... 25,400 11,100 9,900 1,200 14,300 7,600 5,200 1,500

Single-family . ... ... .. 22,000 9,500 8,300 1,200 12,500 6,100 5,100 1,300
General hospitals .. .............. ... ... .. 24,800 12,700 11,400 1,300 12,100 6,800 4200 1,100
Elementary and secondary schools . ............. 23,200 10,300 8,100 1,200 12,900 7,300 4,200 1,400
Federally-aided highways ................... . 24,600 11,900 10,900 1,000 12,700 5900 4,800 2,000
Sewer works:

Lines ...... ... ... 23,600 9,800 9,300 500 13,900 8,100 3,800 1,700

Plants . ... ... .. .. 24,000 10,100 9,400 700 13,900 8,700 3,700 1,400
Collegehousing .. ...................... .. 22,500 10,900 9,400 1,400 11,600 6,300 4,000 1,300
Civil works:

Land ... ... 21,900 10,000 9,500 500 11,900 4,500 5,200 2,200

Dredging ... 23,100 13,600 12,300 1,400 9,500 4,700 3,500 1,200
Publichousing ............ ... .. ... ... ..... 26,000 14,600 12,200 2,400 11,400 5,800 4,300 1,200
Federal office buildings .. ........... ... ... ... 24,900 11,000 9,700 1,400 13,900 7,000 5,500 1,300
Commercial office buildings . .. ..... ... .. ... .. 21,900 9,800 8,800 1,000 12,100 6,700 4200 1,300

Nore:  Detail may not add to totals due to rounding. Survey of Current Business, August 1974, pp. 18-27.

These estimates of employment requirements were devetoped from labor requirements stud- Estimates of the number of full-time jobs generated per billion dollars of expenditure were
ies data. Data were adjusted for price and productivity changes between the years of the most derived using 1,800 employee hours per year-round job for onsite construction; 2,000 hours for
recent surveys and 1980. Productivity adjustments used were the average annual rates of de- offsite construction; 2,089 for manufacturing; 1,795 for trade, transportation, and services; and
cline in onsite labor requirements in constant dollars. For a description of deflators used, see 2,041 for mining and all other.
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recent construction measures are not available, the earli-
er figures are extrapolated to obtain the 1980 employ-
ment figures. As a result, the employment estimates
have probably been slightly underestimated.

The studies upon which this article is based include
federally-aided highways, Federal office buildings, Corps
of Engineers civil works land and dredging projects,
sewer lines and plants, elementary and secondary
schools, commercial (private) office buildings, college
housing, public housing, private single- and multi-family
housing, and general hospitals. Resurveys are underway
for three of these activities in addition to a new study of
retail stores and shopping centers.’

Employment impact

One interesting feature of the data is the narrow
range of total labor requirements for different types of
construction activities studied within roughly the same
time period. This is true regardless of whether the activ-
ity involves residential buildings, nonresidential build-
ings, or heavy construction. For example, of the 10
activities studied during 1958-63, total hours generated
per $1,000 of expenditures ranged from 208 for sewer
plants to a little more than 250 for highways and civil
works dredging. (See table 2.) Of the four activities sur-

veyed in 1971 and 1972, employment ranged from 114
hours for elementary and secondary schools to 138
hours for private multifamily housing. Sewer lines and
plants fell between these two extremes.* More recent
studies show the same relationship; however, most have
been abbreviated studies and thus do not report total
hours.

Onsite labor. Onsite hours showed more variation than
did total hours, ranging from 72 hours per $1,000 of ex-
penditure for single-family housing to 134 for civil
works dredging in 1958-63 and from 42 for schools to
50 for multifamily housing in 1971-72. According to
more recent studies, the range in onsite hours has nar-
rowed somewhat. For example, in the 1975-76 period,
the range was from 30 hours for Federal office buildings
to 33 for public housing.

The ratios of onsite hours to total hours also showed
considerable variation. They ranged from 33 percent for
single-family housing to 53 percent for civil works
dredging, two of the first studies to be conducted. Civil
works dredging projects, unlike other construction ac-
tivities, require that much of the onsite work be done
by ships’ crews working on dredges and barges. Howev-
er, in residential construction, the ratios of onsite to to-

Table 2. Employee hours created per $1,000 of contract expenditures (in current dollars), by industry, all studies, 1958-76
Construction Other industries Construction Other industries
Total, Irade, Total, Irade,
Activity and year _a Manu- | FaNS- 1 pining Activity and year _al Many- | 1ARS- | pyining
yancy indus- | onsite | Offsite' | fac- | POrta- | angq) tyandy indus- | onsite | Offtsite | fac- | PO | 4ng'g
ries turing | YON, | “gyper tries turing | 0N, | oppey
and ser- and ser-
vices vices
Federally-aided highways: Civil works:
19582 ... ..., 2507 973 9.0 66.1 525 258 Land projects:
1976 ... ... ..., 805 322 33 228 154 6.9 1960 . ... ... 2134 84.7 45 53.2 46.9 241
1972 .. (3) 43.2 25 ) (3) (2)
Federal office buildings: Dredging projects:
92 ... 2358 971 109 79.2 357 129 1960 .............. 2514 1339 15.6 568 316 135
1973 .. (%) 428 47 3 (3 3) 1972 ) 57.0 70 (3) (3) )
1976 ... (3) 298 47 3) (%) %)
Sewer works:
Public housing: Lines:
19602 .. ... ... .. 246.0 1137 159 65.3 36.9 142 1963 ........... ... 208.8 85.9 48 759 272 15.0
19682 .. ... ... ... 175.1 796 1.9 478 267 88 071 . 1283 48.0 3.0 488 18.8 9.7
1975 . ) 332 71 2) () ®) Plants:
1963 ... ... .. 208.1 827 57 80.0 271 126
Commercial office buiid- 1971 . 127.4 47.0 4.0 516 176 7.2
ings:
1974 .. ..o 975 37.2 48 330 166 59 Private multifamily housing:
2 1375 50.0 6.5 469 26.1 8.1
Elementary and secondary
schools: Private single-family hous-
19592 ... .. 2318 86.0 1.7 780 414 148 ing:
19652 ... ... .. 193.2 723 88 65.8 344 12.0 19622 ... ... ... 2157 721 11.0 68.6 487 161
1972 ... 1141 416 6.0 408 188 68 19692 ... ..., .. 1456 519 82 47.2 29.6 8.7
College housing: General hospitals:
19612 ... ... 236.3 936 141 775 372 138 19602 .. ... ... .. 226.0 88.8 12.3 780 34.2 t2.7
1972 ... (%) 48.3 8.1 %) %) %) 19662 ... .......... 189.0 76.1 98 64.0 296 9.5
Nursing homes:
19664 ... ... ... 192.7 737 8.4 66.6 336 104
" Revised, based on adjustment to 1979 benchmarks of Employment and Earnings series. improved input-output tables.
Some SIC groupings were not revised for earlier years; thus data on offsite construction hours 3Not available.
are not strictly comparable. Differences, however, would be slight. “ Estimated except for onsite construction hours. Based on case study.
2Indirect data revised from original study results due to reprocessing materiais through Nore:  Detail may not add to totals because of rounding.
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Table 3. Estimated employee hours created per $1,000 of contract expenditures (in 1980 dollars) for various types of
construction, by industry
Construction industries Other industries
Activity All industries Trade, trans-
Total Onsite Offsite Total Manufacturing |  portation, All others
and services

Private housing:

Muttifamity ... ... .. . B 485 202 179 23 283 15.8 94 31

Single-family . .. . .. o P 419 17.3 14.9 24 246 128 92 42
General hospitals . ............. . .. P 471 231 205 26 240 142 75 23
Elementary and secondary schools .. ............ 44.4 18.7 163 24 257 153 76 28
Federally-aided highways ............ .. R 466 216 19.6 20 25.0 12.4 8.6 40
Sewer works:

Lines ....... ... ..... .. e . 454 17.7 16.7 1.0 217 16.9 7.0 38

Plants N 46.1 18.3 16.9 14 278 18.2 6.7 29
College housing D 429 199 17.0 29 23.0 13.2 72 26
Civil works:

Land ... 410 18.1 17.1 1.0 232 93 94 45

Dredging ..... ................ e 435 248 221 2.7 18.7 99 63 25
Public housing . . . .. e . .. 492 268 220 48 224 121 78 25
Federal office buildings . . . . D 47.4 20.1 174 27 273 147 99 27
Commercial office buildings . ... ................ 419 179 15.9 20 24.0 13.9 75 26

Note:  Detail may not add to totals due to rounding. Data were adjusted for price and pro- to adjust employment requirements for price changes from the most recent study year to 1980
ductivity change between the years of the most recent surveys and the current year for which See Survey of Current Business, August 1974, pp. 18-27 for a description of the deflators
price indexes were available. The appropriate deflator for each construction activity was used used.

tal hours were also rather wide—from 33 percent for
single-family housing to 46 percent for public housing.

After adjusting the data for price and productivity
changes and extrapolating the data to 1980 to facilitate
comparison, the narrow range of the level of total hours
becomes even more evident, ranging from 41 per $1,000
for civil works land projects to 49 for public housing
construction. Onsite hours exhibited considerably more
variation, extending from 17 hours for single-family
housing to 27 for public housing. (See table 3.) Onsite
labor requirements are affected by factors such as archi-
tectural design and structural features, relative propor-
tion and types of materials and equipment used,
differences in occupational skills and labor-capital
ratios, and varying price and wage levels.

Onsite occupational requirements, like onsite hour re-
quirements, vary significantly by type of construction
activity, reflecting the characteristics of the projects
and, particularly, the materials used. For example, car-
penters, normally the largest group of skilled workers
for building construction, reached their highest level in
residential construction. For single-family housing, they
represented more than one-third of all onsite occupa-
tional hours. On the other hand, for heavy construction
such as highways, sewer lines and plants, and civil
works construction, carpenters accounted for a rela-
tively small proportion of hours, 1 to 2 percent. Con-
versely, operating engineers were the largest group of
skilled workers for highways, sewer lines and civil
works land projects (composing about one-fourth of
onsite requirements) and one of the smallest for build-
ing construction (1.4 to 4 percent). Plumbers accounted
for 14 to 16 percent of onsite employment for hospital
construction, but very few plumbing jobs were generat-

ed in heavy construction activities.

Unskilled and semiskilled workers represented about
a third of the construction jobs overall, from a little
more than 23 percent for schools to around 50 percent
for highways and civil works land projects.

According to the studies, no dramatic shifts have oc-
curred in occupational requirements for construction.
Obviously, some slight shifts have occurred, such as the
displacement of plasterers by wallboard installers, and
of carpenters who lay hardwood floors by soft floor lay-
ers, but these changes have been gradual. In addition,
except for single-family housing where the proportion of
laborers and helpers increased from 23 percent in 1962
to 28 percent in 1969, there has been no evidence that
more intensive use of prefabricated components in
building structures has stimulated substitution of lower
skilled workers for higher skilled craftworkers. Indeed,
even in single-family housing construction, this trend
could reflect the geographic shift of a larger volume of
houses being built in the South where lower skilled
workers normally account for a higher percentage of
employment. (Detailed data on the distribution of
onsite hours by occupation are available from the au-
thor.)

Offsite labor requirements. There are two types of offsite
hours. First are those generated in the contractors’ of-
fices and warehouses—hours which are required to sup-
port the onsite construction work. These hours
normally average about 5 percent of total hours, based
on data from the Bureau’s employment and earnings
survey. The other type of hours are generated in indus-
tries other than construction and are estimated from the
use of materials, equipment, and supplies.’ These hours
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normally account for about 60 percent of total hours.

Usually, the greater the degree of prefabrication of
materials used, or the greater the proportion of materi-
als costs, the greater the number of offsite hours re-
quired. For example, more hours in manufacturing are
required when ready-mix concrete is used than when
contractors mix their own concrete at the site of con-
struction. Similarly, the inclusion of built-in equipment
such as escalators, elevators, and air-conditioning in-
creases costs and manufacturing hours substantially.
The effect on employment in individual industries varies
for each type of construction because of differences in
the construction process, including use of construction
materials and equipment. Single-family housing con-
struction, for example, uses a large quantity of lumber
and wood products and, hence, has a significant impact
on employment in establishments providing those mate-
rials.

The percentage of offsite hours to total hours varied
widely among the surveys, ranging from 47 for civil
works dredging to about 67 for single-family housing.
Within residential construction, the range was from 54
for public housing to 67 for single-family housing.

The ratio of offsite to onsite hours averaged about
1.5, and ranged from 0.9 for civil works dredging to 2.0
for single-family housing. This means that each hour

spent at the site of construction generated an average of
one and one-half hours of work in offsite construction
and in other industries which produce the materials,
equipment, and supplies used at the site.

Distribution of costs

In general, the distribution of various cost compo-
nents shows a declining proportion of total costs going
to materials, supplies, and equipment; a relatively stable
proportion going to onsite wages and salaries; and an
increasing proportion going to overhead and profit. (See
table 4.) One possible explanation for this trend is the
increasing cost of construction financing and, to a lesser
extent, higher indirect labor costs relative to onsite
wages and salaries. Materials, equipment, and supplies,
while increasing in cost, apparently are declining rela-
tive to other cost components. In addition, new materi-
als, improvements in existing materials, and substi-
tutions of materials which meet performance building
codes while reducing costs (for example, plastic pipe in-
stead of copper pipe for heating, ventilating, and air-
conditioning and cold water applications) all contribute
toward lowering of the proportion of materials to total
costs.

Onsite wages and salaries average about one-fourth to
one-third of all costs. Materials, which formerly ac-

Table 4. Distribution of construction contract costs, 1958-76
[In percent]
N Materials, Onsite Materials,
Total | Onsfte | suppiies, | Construc- | Overhead Total | oooe | supplies, | Construc. | Overhead
Activity contract | ages and tion and Activity contract ar?d and tion and
costs and built-in | equipment | profit* Costs | oiies | DUiltin | equipment| profit®
salaries | gquipment equipment
Federally-aided highways: Civit works:
1958 ... L. 100.0 239 50.6 (2) 255 Land projects:
1976 ... 100.0 238 46.7 {2) 295 1960 ... ... 100.0 26.0 35.0 19.3 19.7
1972 . 100.0 25.0 320 200 240
Federal office buildings: Dredging:
1959 ..., 100.0 290 51.3 1.9 17.7 1960 ........... ... .. 100.0 323 173 249 25.0
19733 L 100.0 340 50.0 () 16.0 1972 . 100.0 300 240 280 19.0
1976 ... ... 100.0 258 425 29 288
Sewer works:
Public housing: Lines:
1960 .............. 100.0 355 450 25 170 1963 .......... .. ... 100.0 243 445 1.2 20.0
1968 .. ... ..., .. 100.0 324 419 1.5 242 1971 1000 243 352 16.7 238
1975°% ... 100.0 327 48.7 44 14.2 Plants:
1963 ... ... 100.0 26.6 49.2 82 16.0
Commercial office buildings: 1970 ... 100.0 25.2 47.0 56 222
1974 ... 100.0 26.7 422 27 285
Private multitamily housing:
Elementary and secondary 1979 ... 100.0 279 442 3.0 248
schools:
1959 ... ... 100.0 267 54.1 14 17.8 Private single-family housing:
1965 ............ .. 100.0 258 542 1.0 18.0 19625 ...l 100.0 22.1 472 1.0 297
1972 ... 100.0 28.2 444 21 253 19695 ... L. 100.0 20.4 434 9 35.3
College housing: General hospitals:
1961 ... 100.0 293 526 16 165 1960 ................ 100.0 282 532 12 174
19723 ...l 1000 36.0 511 (4) 13.0 1966 .......... ... ... 100.0 286 50.4 13 18.7
Nursing homes:
19666 ... .. ... ... ... 100.0 287 537 1.2 16.4
Includes offsite wages, fringe benefits, construction financing costs, inventory, and other 4 Equipment included in materials.
overhead and administrative expenses as well as profit. SIncludes selling expenses.
2Equipment included with overhead and profit. 8 Estimated, based on case study.
tO'JSEstimated. Includes actual costs of general contractors and estimated costs of subcontrac- Note: Detail may not add to totals due to rounding.
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counted for almost 50 percent of costs, now average
about 40 percent. Contractor capital equipment varies
from 1 to 3 percent for building construction to one-
fourth to one-third of costs for some heavy construction
projects. Overhead and profit compose roughly a fourth
of costs for most types of construction projects. Includ-
ed in ‘“‘overhead” are such costs as supplemental wage
benefits, insurance, construction finance charges, office
and warehousing expenses, and salaries for offsite work-
ers. (Data on the distribution of onsite hours by type of
materials used are available from author.)

Materials, equipment, and supplies. Materials, equip-
ment, and supplies, which are used to derive the indi-
rect labor requirements, vary considerably by type of
construction activity. Highways and civil works dredg-
ing projects, for example, require huge quantities of
gravel, crushed and broken stone, and other minerals.
Lumber products, while used by all types of construc-
tion activity, are one of the largest components of cost
for residential construction, and by far are the largest
for single-family housing construction where they ac-
count for nearly 40 percent of material costs.

Stone, clay, glass, and concrete products compose
roughly a fourth of costs for most construction activi-
ties. Civil works requires the least, proportionately, and
sewer lines, the most.

The construction equipment category represents the
rental or depreciation costs of contractors’ capital
equipment used in the construction process, such as
tractors, bulldozers, cranes, compressors, and trucks.
These costs normally account for a very small propor-
tion of costs for building construction, less than about 4
percent of contract costs. Heavy construction such as
sewer and civil works projects, on the other hand, nor-
mally requires large amounts of equipment to excavate
and move large quantities of dirt and rocks as well as
ready-mix concrete, brick and block, and other materi-
als. These may account for nearly 30 percent of all
costs.

Trends in onsite labor

Because technical problems still impede development
of an adequate productivity measure for the construc-
tion sector, the best available insight into changes in
construction productivity is provided by these studies of
labor and materials requirements for various types of
construction over time. Although declines in employee-
hour requirements would seem to be another way of
expressing increases in output per employee-hour,
changes in construction labor requirements reflect the
introduction of new methods, equipment, and materials;
geographic shifts in demand; and shifts in the type of
construction activity; as well as improvements in pro-
ductivity. The effects of productivity change on employ-

ee-hour requirements are difficult to isolate from these
other factors.

Changes in onsite hours per $1,000 constant dollars
for each construction activity ranged from a decline of
0.3 percent per year for highways between 1970 and
1976 to a 4.7-percent drop for public housing between
1968 and 1975. (See table 5.) The small decline for
highways reflects the lower level of activity of the inter-
state highway program and a shift to more labor inten-
sive projects such as noninterstate highways, partic-
ularly in urban areas. The sharp decline in the rate for
public housing reflects the shift from conventional pub-
lic housing (those built under the direct supervision of
local housing authorities) to turnkey projects (those
built and completed by private contractors and then
turned over to local housing authorities). When conven-
tional projects only are used for comparison, the decline
was 1.7 percent per year. (Data used to develop the av-
erage annual rates of decline for onsite hours are avail-
able from the author.)

Within these two extremes, most rates fell in the

Table 5. Change in onsite employee-hour requirements
per deflated dollar for various types of new construction
activities studied during 1958-76

Activity and year Average annual percent change

Federally-aided highways:
1958101976 .. ... ............ ... 15
1970t0 1976 ... ... ... -03
1958101970 ..... .. .. 22

Federal office buildings:
1959101975 .. .. ... ... .. o 22
1972101975 .. 18
1959 to 1972 . .. .. e RN . 23

Elementary and secondary schools:
195910 1971-72 .. ... . .. .
1964 6510 1971-72 ......... .. 16
195910 196465 . ... ............. S 20

College housing:
19606110 1971-72 . ... ... ... .. ... ... ... 25

Civil works:
1960 to 1971-72 .. ...... . .. . o -24

Civil works land projects:
1960t01971-72 ... ... ... .. . -37

Sewer works line projects:
1963101971 .. ... ... ... RS -23

Sewer works plant projects:

1963 to 1971 . . .. T . 22

Private single-family housing:
196210 196869 ... ..... ... . A 19

Public housing:
1960 to 1975 R 39
1968 t0 19752 .. .. .. N 1.7
1968101975 ... 47
1960t0 1968 . .. . .. ... ... ...... .. . 3.2

General hospitals:
1959-60 to 1965-66 . . . N 09

' Includes both conventional and turnkey projects in 1975.
?Includes only conventional projects in 1975.

Nove:  Average annual rates of change were calculated from the midpoints of construc-
tion for the various surveys
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1-to-3-percent range. It should be noted that the latest
of the resurveys occurred in 1976. In the latter part of
the seventies, productivity rates in the economy in gen-

———FOOTNOTES

'For a previous article, see Claiborne M. Ball, “Employment Ef-
fects of Construction Expenditures,” Monthly Labor Review, February
1965, pp. 154-58.

" The major activities not covered by these studies are industrial
plants, utilities, farm, commercial (other than office buildings), addi-
tions and alterations, and maintenance and repair work. Furthermore,
force account construction activities are outside the scope of these
studies. The activities that are covered relate only to new construc-
tion, not to work such as housing rehabilitation and road repair. Such
activities could be expected to be more labor intensive than many of
those studied.

" Federally-aided highways have been studied every 3 years since
1958. The 1961 hours are counted among the 10 activities, but are not
shown in the table; the 1961 hours are 235 total and 92 onsite con-
struction.

‘ Several abbreviated studies were designed and conducted to allow
more frequent measurement of the labor requirements of different
types of construction as well as to reduce survey costs. These studies

eral declined, indicating that the decline in onsite labor
requirements may have been significantly less than those
reported here for earlier periods. O

omitted the collection of onsite occupational and materials data.

“Indirect labor requirements were developed by aggregating the
materials, supplies, and equipment cost data by product group. After
calculating the average amount required per $1,000 of contract cost
for each product group, this bill of materials was deflated to the 1972
price level by the appropriate Producers’ Price Index. These constant
dollar values of materials, equipment, and supplies were then pro-
cessed by the Bureau's Office of Economic Growth, using various
interindustry studies of the U.S. Department of Commerce to generate
estimates of final demand. Sector productivity factors were then ap-
plied to derive employee hours for the various industry groupings.
The offsite hours in this article have been recently revised to incorpo-
rate the latest revisions of the input-output tables. Some older studies
also were rerun on input-output tables for years closest to the study
year which were not available at the time the original studies were
done.

Maurice G. Wright, formerly of the Division of Technological Stud-
ies, and Karen J. Horowitz of the Office of Economic Growth assisted
in the development of these offsite employee-hour estimates.

A note on communications

The Monthly Labor Review welcomes communications that supple-
ment, challenge, or expand on research published in its pages. To be
considered for publication, communications should be factual and an-
alytical, not polemical in tone. Communications should be addressed
to the Editor-in-Chief, Monthly Labor Review, Bureau of Labor Statis-
tics, U.S. Department of Labor, Washington, D.C. 20212,






