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ABSTRACT 

BUILDING TRADE UNIONS AND THE INDUSTRIALIZATION OP HOUSING 

Kenneth R. Stebbins 

The soaring cost of construction of housing that has occurred 

over the last ten years has made it virtually impossible for 

many families to buy adequate housing. There are four basic 

contributing factors to the cost of housing: l) land prices, 

2) labor costs, 3) financing charges, and 4) the cost of 

materials. The subject of this thesis deals with perhaps 

the most controversial cost contributor: labor costs. 

This thesis is an analysis of the effects of organized con¬ 

struction labor on the development of the industry, labor’s 

effect on the final cost of the product, and labor’s 

production performance within each of the technological levels 

of construction (i.e., conventional, prefabricated, industrial¬ 

ized) i 

The study is broken down into three parts. The first part is 

a background on building trade unions. A short history of 

the labor movement, a description of the organizational 

structure, and labor policies are discussed. The second part 

deals with labor's role in the building industry. It des¬ 

cribes conventional construction, prefabricated construction, 

and totally industrialized construction both in the United 

States and Europe. Each method is analyzed in depth with 



emphasis being placed upon cost breakdowns and levels of pro¬ 

duction. The third and concluding part discusses labor's 

position in the future of housing, and how it will have to 

adapt to changes within the industry as more automated and 

industrialized methods of construction are introduced in an 

attempt to effectively lower costs and successfully solve the 

housing crisis. Finally, the roles of the Federal Government 

and the architectural profession are discussed as additional 

ways of reducing labor costs in housing construction. 
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1A. The Housing Crisis 

At the end of World War II the shortage of housing had already 

been established. By 1950* the cost of housing to Americans 

started its seemingly endless escalation, and within the last 

ten years this shortage had become a major crisis. By 1970, 

this had resulted in a demand shortage of approximately three 

million housing units. 

... . ... i 

In 1950, an average house was priced at $9*700 and the 
2 • 

average income was $3*900. By 1969 the cost of an average 
• .3 

house had risen to $26,000. Equally as important was the 

increased price on resale homes which had reached a national 
4 

average of $35*000 in 1970. As House and Home magazine 

stated it: 

The average middle class family can no longer 
afford the median middle class house. The 
average family earns only $9,600, and the house 
costs $26,700. Bankers still insist that a 
house price should not exceed two-and-a-half 
times a family's income. So the $9,600 family 
can afford only a $24,000 house.5. 

The problem becomes even more apparent when statistics show 

that 25.6 percent of the population is now below the age of 
6 

34, and is just entering the housing market with their 

incomes often below the national average. 

In 1968, the housing crisis had reached such proportions that 

to achieve adequate housing for all Americans, 26 million 

housing units would have to be produced within the next ten 
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years. To meet this demand for housing, an increase from 

1.5 million to 2.6 million housing units per year would be 

required. To give added impetus to this increasing demand, 

Lyndon B. Johnson signed the Housing and Urban Development 

Act of 1968 establishing the production of 26 million hous¬ 

ing units as a national goal, stating that this would be 

accomplished by 1978. To date, the required yearly goal has 

not been met. 

1. Goldfinger, Nat, "Labor Costs and the Rise in Housing 
Prices," Monthly Labor Review, November, 1969* p. 6l. 

2. Ratcliff, Richard, Residential Finance—1950, (1957)* 
p. 12. 

3. "Inflation in Housing—It batters builder and buyer 
alike," House and Home, November 1969* P* 

4. The New York Times Encyclopedic Almanac, 1971* Houston 
Chronicle Edition, (New York Times Company, 1970), p.398. 

5. "Inflation in Housing," p. 4. 

6. The New York Times Encyclopedic Almanac, 1971* p. 190. 
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1B. Housing Costs and Production 

The existence of the housing crisis raises two questions: 

l) What caused the rapid escalation in housing prices, 

especially within the last ten years, and 2) Why have new 

technologies which should provide increased levels of pro¬ 

duction and consequent lowering of housing costs, had little 

effect, and failed to solve the housing crisis. 

The first question can be investigated through an analysis 

of the factors that contribute to the cost of housing units 

and the changes they have undergone over the past twenty 

years. There are four main contributing factors to housing 

costs: l) land costs, 2) financing costs, 3) cost of materi- 
1 

als, and 4) labor costs. 

LAND COSTS 

Land costs have risen steadily in the last twenty years. 

Land is the type of commodity that is hard to control. As 

residential land gains in value because of its proximity to 

urban centers, prices of the land will adjust themselves to 

the wishes of speculators syndicating land to sell to devel¬ 

opers. Therefore, land prices become very unpredictable in 

the free market because of the rapid growth of urban areas and, 
2 

as a result, have risen some 100 percent since 1950. 
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FINANCING COSTS 

Rising interest rates on home loans and improvement loans 

have also contributed to the higher cost of housing. As 

inflationary trends occur in the nation’s economy and reces¬ 

sive periods occur, the interest rates change to protect the 

lending institutions handling such loans. Within the last 

twenty years home loan interest rates have gone up from 3 
3 , 4 

percent in 1950 to 8f percent in 1970, (Figure A) 

High interest rates raise housing costs and force consumers 

into a nonbuying situation. However, in recent months there 

has been a definite decline in interest rates with the price 

rate falling towards the 5 percent level of the late fifties. 
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COST OP MATERIALS 

A rise in the cost of construction materials has also contri¬ 

buted to the rise in housing costs within the last twenty 

years. In the cost of materials, as in labor costs, the 

greatest gains have occurred since 1968. From 1950 to 1968, 

an increase of 11.6 percent was recorded. That same percent 

increase occurred again in 1968-1970 bringing the total rise 

for the cost of building materials to 23 percent since 1950. 

This gain has been attributed to shifts in the construction 

market, incrased factory wages, and increased cost of raw 
5 

materials. (Figure B) 

TRENDS IN WHOLESALE PRICES AND WAGES DURING THE SIXTIES 
(Average annual per cent change) 

! 1 
1960- 1965- 1967- 1968- 1960- 

' 1965 1967 1968 1969 1969 

lliiillllli illill ||jp&$l§|$l lllill 
iiiiiii liilil Hill 111IBI Bill! 

:•§:§ *u,Ming materials 0.1 2.1 5.6 6.0 I-81 
•gig: lumber 0.4 3.3 17.4 12.1 <° io 

2.7 & :g:j§ Millwork . 0.6 2.1 5.4 11.6 
>!§$ Plywood . -0.9 -1.7 15.6 7.8 1.4 M 

Structural steel 0.6 2.0 1.0 5.9 1.6 'm 
Igjgj: Plumbing fixtures 0.0 3.5 3.3 2.7 1.6 !*S 
gijig Heating equipment -1.4 0.5 2.4 2.6 -0.1 £5 

Concrete product! -0.1 1.9 2.6 3.7 1.0 & 
Sjj| cYPium products 0.4 -0.5 2.6 0.9 0.5 :§ 
gSj: Paint 0.9 1.8 4.8 3.9 1.9 
:|| Wire, nails -0.1 -3.5 0.2 7.3 -0.1 $5 
ijijgj: uphill roofing 0.3 1.2 4.8 0.6 
jigijj: ^Vl floor covering -0.1 -3.0 6.0 -5.4 ••»,7 iii 

,:.:.:.;;X;:>;WWWVAWAVAV,V.V ..................... 
:g:g£g;g:g:g;£) 
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LABOR COSTS 

As the cost of living rises, labor costs also Increase. How¬ 

ever, these increases have not been equal in proportion. Since 

1950, labor costs have generally doubled while the cost of 
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living has only increased 65-70 percent. The greatest 

increase in labor costs have occurred within the last five 

years. As labor unions demand higher compensation and receive 

increased wages, the increased costs have not reduced the 

builders' profits, but have been passed on to the consumer and 

it is he who has "paid the price." Labor has directly contrib¬ 

uted to escalating costs, especially in light of the fact that 

levels of housing production have remained relatively steady. 

As costs continue to escalate, the shortage grows more acute, 

and the housing industry is pressured into finding new tech¬ 

nologies and methods of construction to further raise levels 

of production which will result in lower housing costs. 

Industrialized methods of construction are necessary to satisfy 

production requirements. Unfortunately, unions have become 

significant in restricting the development of the housing 

industry through labor policies. 

All these factors are interrelated in the total effect they 

have on housing costs. Yet, each one is important enough in 

itself to warrant investigation and study. Labor unions and 

labor costs in the housing industry were chosen for this thesis 

because of their direct relation to the physical product. In 

addition, the subject of labor in the housing industry has be¬ 

come a highly controversial issue. Those on the side of labor 

contend that the cost of labor is not one of the major factors 

contributing to escalating costs. The other side, businessmen 

and contractors, feels just the opposite is true since labor 



7 
costs have doubled over the last twenty years. 

1. Goldfinger, Nat, "Labor Costs," Monthly Labor Review, 
November, 19^9 > P. 60. 

2. Ibid, p. 6l. 

3. Ratcliff, Residential Finance—1950* p. 54. 

4. House and Home, January 1970, p. 8. 

5. Young, Robert M., "Construction vs. Inflation, Part 3, 
Materials," Architectural Record, April 1970, p. 85. 

6. "The New Outlook for Business...Prices...Spending," 
U.S. News and World Report, January 6, 1969* p. 42. 

7. Burck, Gilbert, "The Building Trades Versus the People 
Fortune, October, 1970, p. 95. 
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2. Building Trade 

Unions in the United States 



12 

2A. Historical Development 

The roots of organized labor can be found as early as medieval 

days when local crafts formed together in guilds. At that 

time, a craft guild was, "a group of craftsmen banded together 
1 

for mutual protection and control of the local market.” The 

guild was'a means of preserving high quality standards for 

goods produced and was also a fraternal organization. An 

Important characteristic of guilds was that the membership 

included both masters and journeymen. Because of the rather 

easy upward mobility of journeymen into positions of masters, 

very little conflict was found between the two groups. 

With the coming of the industrial revolution, guilds disappeared 

as the number of journeymen grew. The result of this growth 

was an eventual conflict between the masters and the journeymen 

(management and workers), resulting in a shift from the frater¬ 

nal guild idea to the concept of unions in the late nineteenth 

century. The new concept was defined as, ”a continuous 

association of wage earners for the purpose of maintaining and 
2 

improving the conditions of their employment." 

As the concept of craft unions expanded and developed, the 

ideas of many scholars who were studying the union movement 

had a great impact on the growth of unionism, by promoting 

unionism as an important and necessary part of society. 
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Karl Marx, In his analysis of capitalism in the mid-nineteenth 

century, felt that "unions sprang from the need of workers to 

protect themselves from the pressure of employers to reduce 

wages and increase output. Workers would inevitably join 

labor organizations in an "ever-expanding-union." resulting 

in an eventual political clash between classes, rather than a 
3 

conflict between unions and employers. Marx's theories pre¬ 

dicted and caused a greater polarity between groups in indus¬ 

try. His theories were supported by Lenin, but Lenin felt 

that laborers should be kept as a subservient class. Such 

positions added greater impetus to the workers1 need for 

organization. 

In the late nineteenth century the British economists, Sidney 

and Beatrice Webb, expounded their philosophy of trade unions, 

stating, 

The 'doctrine of vested interests' served to 
resist technological changes that might wipe 
out the need for certain skills or might 
otherwise weaken union controls of jobs, and 
the 'doctrine of supply and demand' allowed 
unions to jockey for tactical advantage in the 
market to gain greater concessions from 
employers. The 'doctrine of living wage' was 
yet another principle by which unions stressed 
the humanitarian idea of meeting the needs, 
especially of persons in less favored bargaining 
positions.^ 

The ideas that the Webbs expressed were the very foundation of 

modern union philosophy. In addition, the Webbs felt that the 

trade union movement was an important extension of the concept 

of a free democracy and that such a movement was necessary for 

that democracy to function. 



ih 

Selig Perlman, a professor at the University of Wisconsin in 

1928, was perhaps one of the most influential labor theorists 

in the development of American trade unions. He stated that 

the labor movement of any country consists of three factors: 

the capitalistic ruling group, the anti-capitalistic intellec- 
5 

tuals, and the trade union members or laborers. He added to 

the doctrines that the Webbs had formulated, saying that 

"unions laid down work rules, seniority regulations, rules on 

apprenticeship, and similar policies in order to parcel out 
6 

job opportunities among members." He also stated the 

strength of the union organization was found in the belief of 

the superiority of the collective group over the individual 

members. 

The ideas of these labor theorists influenced greatly the 

advancement of the union movement in many industrially devel¬ 

oping countries, with the movement in each country adapting to 

its own particular changes in economy and technology. 

The trade union movement started in the United States in the 

late eighteenth century. Early unions were very localized 

and shortly disappeared with changing economic conditions. 

The labor movement gained importance between 1821 and 1836, 

spreading into new trades and cities. In 1825, the first 

major strike occurred. Carpenters struck for a ten hour day. 

Between 1850 and 1873 a greater number of unions were organ¬ 

ized under a national coalition called The Knights of .Labor. 
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Many of the national unions that exist today were first 

members of the organization. 

During the period between 1879 and 1886, the American Federa¬ 

tion of Labor (A.F.ofL.) was founded and expanded its 

membership extensively. During this period the total member¬ 

ship of organized labor was around one million workers. In 

1881 the largest of the present building trade unions, the 

United Brotherhood of Carpenters and Joiners of America, was 

formed. 

From 1897 to 1904, the A.F.of L. grew to almost two million. 

During World War I, total membership more than doubled again, 

involving more than five million workers in its various 

unions. By 1929* the majority of workers in the A.F.of L. 

belonged to the construction trades. 

Between 1934 and 1939* union membership grew quickly with 

workers in the industrialized trades forming their own organ¬ 

ization, the Committee for Industrial Organization (C.I.O.) in 

1937. The formation of the C.I.O. was the result of an ideo¬ 

logical conflict between workers in the industrial trades and 

the skilled trade craftsmen. The A.F. of.L. felt that only 

skilled craftsmen should have the superior position of union¬ 

ization. When the A.F.of L. was approached by the leaders of 

organized industrial workers to consolidate, they were ex¬ 

pelled. They then formed their own national union organization 

in 1938, the Congress of Industrial Organizations. At the 
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height of World V/ar II, unionism expanded again and grew 

greater in the post-war years to some 18 million members by 

1956. 

In 1935 the A.F.of L. and the C.I.O. merged into one national 

organization (A.F.L.-C.I.0.). This merger was necessitated 

by modifications that had been made by the Taft-Hartley Act 

which was passed despite President Truman's veto. The Act 

significantly restricted labor's power, so the merger was 

agreed upon, even though bitter differences occurred between 

the two groups, in order to effectively benefit all unions. 

As of 1968, total union membership had declined slightly to 

approximately 16.5 million workers in 180 national and inter- 
7 

national unions. 

This short history and theoretical description of the develop 

ment of the labor movement briefly summarizes a description 

of the labor struggle. The advancement and success of the 

labor movement seems best stated by Mary Ritter Beard in her 

book, The American Labor Movement, A Short History: 

Every modern industrial country has a labor 
movement; that is, an organized and contin¬ 
uous effort on the part of wage earners to 
improve their standards of living over a 
national area. The outward and visible signs 
of this movement are trade unions, national 
federations, strikes, boycotts, lockouts, labor 
leaders, labor conferences and programs, injunc¬ 
tions, legal battles, prosecutions, cooperative 
societies, labor and socialist parties .... 
Considered as a state of mind, the labor movement 
is marked by growing sympathy among all crafts, 
trades, and classes of workers—an increasing be¬ 
lief that their cause is, at bottom, one cause. ° 
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1. Peterson, Florence, American Labor Unions, (Harper and 
Brothers Publishers, New York, 1952), p. 2. 

2. Ibid, p. 1. 

3. Burtt, Everett Johnson, Jr., Labor Markets, Unions, and 
Government Policies, (St. Martins Press, New York, 1$63), 
p. 86. 

4. Ibid, p. 88. 

5. Ibid, p. 92. 

6. Ibid, p. 92.- 

7. Cohen, Sanford, Labor in the United States, (Charles E. 
Merrill Books, Inc., Columbus, Ohio, 1986), p. 151. 

8. Beard, Mary Ritter The American Labor Movement, A Short 
History, (Arno Press, Inc., New York, 1969), pp. 1-2. 
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2B. Organizational Structure 

The structure of the national union organization is a very 

complex one. However, it consists of basically three parts: 

the national federation (AFL-CIO), the national unions, and 

the local unions. 

The strength cf power lies with the "autonomous national 
2 

unions." The national federation is merely a title under 

which all nationals are brought together to achieve a better 
ft 

position from which to work in national politics. 

NATIONAL FEDERATION (AFL-CIO) 

At the top of the national structure is the AFL-CIO. "The 

broad job of the federation is to promote the interests of 
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the unions and workers." In other words, the federation acts 

as an organizer of unorganized workers. It aids the national 

unions In organizing new trades that result from new 

technological developments and helps promote the unions' 

cause in the national political arena. In addition, it offers 

specialized services, gives legal aid, and provides educational 

and research input relating to union problems and development. 

Figure D describes how the federation is related to the 

national structure and its own departmental structure as well. 

AFL-CIO Structure 

iia£ 
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The total union population under the federation is between 

15 and 17 million members. There are 180 national and inter¬ 

national unions, the majority of which belong to the AFL-CIO. 

Approximately twenty of these are unions within the construc¬ 

tion industry. 

NATIONAL UNIONS 

The strength and power of the national unions is found in 

their position of dealing directly with employers and assist¬ 

ing locals in bargaining. The nationals keep the pulse of 

the organization watching all legal and legislative develop¬ 

ments that have a direct effect on affiliated trades. In 

addition, they run educational research programs similar to 

the national federation. 

The nationals control and direct the locals, thus, to a large 

extent, taking much power from them. In some cases., there is 

an intermediary organization that exists between the national 

and local units. The regional or district office mainly 

transmits national policies to the locals, and supervises 

groups of local unions located in a large geographical area. 

Figure E, on the following page, indicates how this relation¬ 

ship is structured. 



Regional Relationships 

fig. E 
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LOCAL UNIONS 

The local unions form the bulk of the union structure Approx 

imately 70,000 locals are organized in the United States 

today. A local union membership varies from less than a 

dozen to tens of thousands. However, on the average most 
 4 

locals have two to three hundred members. Most locals belong 

to national union organizations, but some that have organized 

wihtin a single firm are directly affiliated with the national 

federation. The majority of locals obtain members from local 

plants and crafts. 

In many cases, functions performed by the locals are dupli¬ 

cated by the nationals. This is especially true in the area 

of collective bargaining. Problems arising between employers 

and employees are usually handled within the local union 

structure. On occasion, the problem is sufficiently important 

to be referred to the national organization for settlement. 

It is within the local organization that strikes are planned 

and implemented. Through the local unions, workers have 

direct input into the national union structure. 

The following table illustrates the number of unions involved 

in residential construction. It is with this group of unions 

that this thesis is concerned. The policies these trades 

have established through unionization have greatly affected 

the housing situation that exists today. Policies concerning 

wages, labor availability, hours in the work week, and the 

amount of work accomplished in those hours will be of major 

concern. 
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Unions in Residential Construction 
  International Union Occupational Groups 

International Aanociation of Ural and Froat In- 
sulatora and Asbestos Workers    .Asbestos workers 

International Brotherhood of Boiler Makers, 
®hip Builders and Helpers............... Boilermakers, welders 

Bricklayers,. Masons and Plasterers Interna¬ 
tional Union.............................. .Bricklayers, cement finishers, marble setters, 

jdasterers, stone masons, stone setters, tile 

International Association of Bridge, Structural A 
and Ornamental Iron Workers   Ornamental ironworkers, reinforced stcelwork- 

ers^rodmen), riggers, structural ironworkers, 
1 United Brotherhood of Carpenters and Joiners.... Cabinet workers, carpenters, floor layers and 

. ■ dressers, form builders, saw filers, weather 
strippers, linoleum layers, millwrights, pile 

. , driver leadsmen, shinglers (wood and asbestos) 
International Brotherhood of Electrical W orkers. .C&ble^ splicers, electricians (inside), linemen, 

, International Union of Elevator Constructors.... .Elevator constructors, welders 
International Union of Operating Engineers......Air.compressor engineers, crane and derrick en¬ 

gineers, dragline engineers, hoisting engineers, 
mixer engineers, pile driver engineers, pump 
engineers, roller engineers, shovel engineers, 
siphon engineers, trench. machine engineers, 
firemen (portable and hoisting engine), oilers 

n ... .. , , . . (power machinery), tractor operators Gram to Cutlers’ International Association Granite cutters 
International Hod Carriers, Building and Com¬ 

mon Laborers' Union.    .Blasters, concrete workers, concrete puddlers. 
. derrick men (hand), hod carriers (masons* 
1 tenders), jackhammer men (drillers), building 

laborers, common laborers, mortar mixers 
. . , .... ..... .... , •. . . (hand), tenders, window cleaners, wreckers 

International Union of Wood, \lirc, and Metal 
Lathrra..................i.   .Lather, (metal),lathers (wood) ‘ 

International Association of Marble, Slate and 
Stone Polishers, Itubhers and Sawyers, Tilo » 
and Marble Setters Helpers and Tcrrasso 

V ••••••••••••••• •• •••• • * Mosaic and tcrrasso workers Sheet Metal W orkers International Association.. .Sheet metal workers, welders 
Brotherhood of Painters, Decorators, and Paper 

oESSSrUtoZ? and Cemcnt-Fini.hc« InV -0,B,ie"- PBin"ra> PBi,,ten, W‘n)l P“P,,r hwwH> 

ternatlonnl Association. Cement finishers, plasterers 
.united Association of Journeyman Plumbers 

ftJKi1m •/,••••• *:*..Plumbers, steamfitters, sprinkler fitters, welders united Slate. Tile, and Composition Hoofers, 
Damp and Waterproof Workers Association... .Hoofers (composition), roofers (slate and tile), 

Journeymen Stonecutters' Association   Stonecutter!*** 
International Brotherhood of Teamsters, Chauf- 

f« jfcura. Warehousemen, and Helpers............Teamsters, truck drivers 
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1. Cohen, Sanford, Labor in the United States, (Charles E. 
Merrill Books, Inc., Columbus, Ohio, 19667, P* 151. 

2. Ibid, p. 150. 

3. Ibid, p. 148. 

4. Ibid, p. 157. 

Source of all charts from Cohen, Sanford, Labor in the United 
States, except where source is otherwise stated. 
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2C. Union Policies in the Building Trades 

It should be recognized that the working rules 
of the building trade unions have as their aim 
the perfectly legitimate objectives of protect¬ 
ing and enlarging the employment opportunities 
of their members, preventing the undermining of 
the standard wage set by the collective bargaining 
agreement, providing for each member an equitable 
share of the work available, and securing other 
ends of similar nature ... At bottom, all such 
"rules" are designed to achieve a greater degree 
of security in an economy in which the well-being 
of all individuals and groups is subject to sub¬ 
stantial and often unpredictable changes.1 

WAGES AND HOURS 

Union policies concerning wages are very flexible and sensitive 

to changes in economic conditions within the industry. Wage 

policies are based on four major factors that change with 

frequency within our growing economy. These factors are: 

the going rate, productivity, seasonability, and the cost 
2 

of living. 

In many cases, wage increases are based on wage increase rates 

within other unions and trades. Wage demands are not based on 

equal pay for equal work but on the going rate as a means of 

keeping wage differentials (difference between pay levels for 

different skills) at equal levels. The going rate maintains 

proportionately equal pay scales within the industry. 

Changes in productivity levels also evoke changes in wage rates 

Most unions have the policy that, if workers produce more, they 
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should be paid more., no matter what has actually caused the 

increase in productivity. Some unions have additional 

policy requirements of increased wage rates at specific times 

throughout a contract period, even though the level of pro¬ 

ductivity may not have increased proportionately. 

In many areas of the country, building trade wage demands are 

based on seasonability of construction. Unions feel that 

because of inclement weather, forcing workers to remain idle 
3 

in the industry for as long as 15 to 26 weeks, they must 

demand wages high enough to compensate for layoff periods, 

keeping pay scales comparable to other types of union employ¬ 

ment . 

The strongest policy that unions use as grounds for pay in¬ 

creases is based on the cost of living index. Unions contend 

that this policy is necessary to "maintain the existing real 
4 

wage and does not lead to any gain in real wages." In many 

contracts an "escalator clause" is included which gives auto¬ 

matic pay raises in response to inflationary trends. However, 

there are no wage cuts if the cost of living index declines. 

Additional factors influencing wage policies include profit¬ 

ability and pay benefits, such as paid vacations that are 

received by other unions. Trade union leaders feel that, due 

to additional benefits offered to other unions, higher pay 

rates are justifiable to make building trade wages equal in, 

pay to that of other unions. These additional factors 
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influence pay rates to a certain degree, but the four factors 

previously discussed have the greatest influence on wage 

demands in the building trades. 

Trade union policies concerning hours in the work week are 

fairly consistent in the majority of unionized groups. As 

unemployment rates climb, unions argue that a shorter work 

week would alleviate the unemployment problem. The trend is 

definitely towards a shorter work week, with projection of a 
5 

33-hour week for the building trades by 1982. The average 

work week for all construction unions is presently 39*3 
6 

hours. For example, since 1962 in New York, electricians 
7 

have had a 25-hour work week. However, this is the exception 

rather than the rule, and most tradesmen have a 40-hour week. 

APPRENTICESHIP TRAINING 

Union apprenticeship training policies cause further increases 

in building costs. Union training programs call for three to 

five years of apprentice work before attaining the position of 

journeyman. Unions have set extreme limits on the ratio of 

apprentices to journeymen. As a result, unions have created 

their own labor shortage by training too few men to compensate 

for the loss of journeymen primarily through death or retire¬ 

ment. For example, in 1968, only 37*300 apprentices graduated 
8 

while 70,000 left the trades. Racism has, also been prevalent 

in the building trade unions for many years. Minority groups 

have been discriminated against by not being allowed into 

apprenticeship programs. Recently, due to federal rulings on 
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discrimination, these policies have been eased slightly, and 

a few minority workers have been admitted. However, the 

actual numbers admitted are still relatively low. By creat¬ 

ing labor shortages, unions are able to pressure contractors 

and builders into paying higher wages in fear of a strike 

which would slow down construction and cost the builder money 

that he cannot afford. 

If the present training programs continue, a severe manpower 

shortage will occur in only a few years and as a result pro¬ 

duction levels will drop and prices will go up. The solution 

rests in unions restructuring their training programs to 

allow for an increase, not reduction, in the number of trained 

workers. 

TRADE JURISDICTION  

Throughout the construction industry, trade unions have adopted 

rules that delineate the limits of work within each trade, and 

have incorporated these in their constitutions. Inter-union 

disputes have frequently arisen because of these constitution¬ 

al rules. The greatest drawback caused by jurisdictional 

provisions has been the use of highly skilled craftsmen on 

jobs that could be handled by semi-skilled or unskilled 

workers at much lower pay rates. Policies that fail to 

limit jobs according to workers' skills precipitate wasted 

labor and Increase costs. This could be eliminated if 
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skilled workmen could be freed to use their talents more con¬ 

structively and have the semi-skilled perform the more menial 

tasks. However, methods of maintaining craft domains and achiev 
9 

ing this end has long posed a problem among union leaders. 

TRADE PROTECTION 

The building trades' reaction to the encroachment of industrial 

technology into well established construction crafts has long 

been a volatile area of conflict. Trade union policies 

towards the technological development of hand tools has been 

fairly positive. These hand tools have increased worker 

efficiency to a degree and have not threatened the elimination 

of many jobs. But when jobs are threatened by highly automated 

techniques, the reaction of the unions is naturally quite 

negative. 

There are tools and techniques that have been accepted by the 

unions as beneficial to the industry such as transit-mixed 

concrete, the cement finishing machine, portable power saw, 

large plywood sheets, plaster gun, paint roller, nailing, 
10 

(etc.). 

Union reaction to prefabricated techniques has been stronger 

with great fear being placed on the possibility of many jobs 

disappearing and being replaced by machines or unskilled, non¬ 

union workers in factories. On many jobs, unions are able to 

refuse to install any prefabricated components they feel 

violate their policies. In 1967* the right of unions to 

refuse prefabricated components was upheld by the Supreme 
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Court in the Philadelphia Door Decision. In this case, the 

contractor was found in violation of the agreement to con¬ 

tract by purchasing 3600 pre-cut and mortised doors. Union 

workmen on the Job refused to install them because the pre¬ 

fabrication was done by non-union laborers at the factory. 

The Court ruled in favor of the unions requiring the contrac¬ 

tor to return the doors to the manufacturer and reorder the 
11 .. 

standard product. Although there was actually a breach 

of contract on the part of the contractor, the decision has 

given virtually unlimited power to the building trades in 

determining the limits of prefabrication and the opportunity 

to restrict the growth of a technologically oriented housing 

industry. 

While strong reaction was found towards highly prefabricated 

construction, totally industrialized or automated techniques 

were met with even stronger opposition. 

The impact upon building trade union strength 
of industrialization and its next of kin, 
automation, as exemplified by tinker toys and 
boxes, is met by essentially negative devices on 
the part of unions. They insist on hand labor 
and policing of contracts against prefabrication 
in an effort to protect What unions see as an ever- 
shrinking number of Jobs.12 

The fear of Job reduction becomes the prime motivating force 

for union policy limiting prefabrication and industrialization 

in construction. Fortunately, unions have not utilized the 

power they possess in blocking the industrialization of 

housing, but the power is theirs and when the threat becomes 

great enough, it will surely be implemented. 
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2D. Summary 

The strength of building trade unions within the industry 

has developed over a long period of time. To a certain 

extent they have adapted to changes that have occurred within 

their trades. However, as increasing industrialization 

creates greater pressure, union reaction to change has become 

one of self-preservation and over-reaction. 

Wages in the construction industry have currently reached 

levels that were never before anticipated. Wages have sky¬ 

rocketed with the greatest increases since 1966. Within the 

last 20 years wages have gone from an average of $2.10 per 

hour to $5.5^ per hour. 

It is argued by many employers, contractors, and economists 

that demands from the construction trades have far exceeded 

increased costs of living as well as advancing much more rap¬ 

idly than wage increases in other industries. As these wage 

increases are obtained and productivity levels remain the same, 

costs increase thereby forcing the consumer into paying more 

for his home, or not purchasing one at all. The added costs 

to the employer is not going to be taken out of his profit 

margin so the result is a higher price tag on housing. 

Because of this situation, it has been said that: "In con¬ 

struction, the real conflict i3 not between labor and capital, 
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but between labor and consumers, with employers serving as a 

medium for passing labors' exactions on to the public at 
2 

large." 

With the development of sophisticated industrial methods of 

housing construction, systems building, and wider distribution 

of prefabricated housing components, most building unions have 

balked at the introduction of these techniques with a great 

fear of job reduction. This lack of acceptance, on the part 

of the building trades, of an inevitable and necessary change 

has had a serious effect on the housing industry and the 

nation's economy in general. 

Recently a contractor association official stated: 

Unions are refusing to accept progress made 
through automation and modern technology. If 
the unions continue to resist progress, indus¬ 
trial expansion, which is so necessary to create 
new jobs, will finally slow down and come to a 
halt. This union attitude can only hurt the 
general public by forcing higher costs, lower 
production, and maintain fewer jobs.3 

1. "The New Outlook for Business...Prices...Spending," 
U.S. News and World Report, January 6, 1969, p. 42. 

2. Burck, Gilbert, "The Building Trades Versus the People," 
Fortune, October, 1970, p. 97* 

3. "Lowering the Cost of Housing," Progressive Architecture, 
June, 1968, page 100. 
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3A. Evolution of the Industry 

House construction—the only major market 
business, it has been said, in which an 18th 
century workman could show up at a job site, 
work with his own tools, and earn today's pay— 
is changing, slowly but inevitably, from a 
crafts business to a manufacturing and retail 
industry.1 

Since 1950, the housing industry has undergone great fluctu¬ 

ations in response to the changing conditions in our 

economic system. A little more than two decades ago, there 

existed an extreme housing shortage which was created by 

many military men returning to civilian life and desiring a 

single family home. By i960, the housing industry, through 

the acceptance of many preassembled housing components and an 

increase in available labor, had reversed the situation and had 
2 

actually created a surplus of housing units. However, in 

1970, the situation had again reversed itself and a shortage 

of three million units existed. 

Due to the policies that organized construction labor have 

developed, the evolutionary changes that must take place in 

the housing industry have not attained the level necessary 

for this point in time. As a result, the industry has not 

kept pace with the growing demand for housing. 

To study the evolutionary process and labor unions' role in 

the process, the three technological levels of construction 
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must be investigated. The three types of construction have 

been defined for the purpose of this thesis in the following 

manner in order to simplify the limits of each method. 

CONVENTIONAL CONSTRUCTION is the method of construction where 

virtually the entire living unit is fabricated at the site. 

This type of construction has been said to be partially pre- 
8 

fabricated—rationalized traditional construction --because 

of the use of smaller component parts, such as prehung doors 

and windows, pre-cut lumber, and pre-built cabinets, which 

are assembled in factories off the site. All builders in this 

country use some form of preassembled components. 

PREFABRICATED CONSTRUCTION refers to more sophisticated tech¬ 

niques in the use of large scale components—wall systems, 

roof systems, floor systems, and mechanical systems—which 

are fabricated on the site or in off-the-site shops, to be 

assembled later into the final structure. Such systems may 

utilize non-union labor for shop assembly, but must rely on 

union workers to assemble the components at the site. Small 

builders, as well as large volume builders, are able to take 

advantage of this type of construction. 

INDUSTRIALIZED CONSTRUCTION is the method of constructing 

housing units by totally automated assembly line techniques; 

much like the process used in automobile manufacturing. With 

this type of construction, whole or modular units are built 

in factories, by unskilled or semi-skilled workers, which are 

then transported to the site. This -type of construction 
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provides large scale housing production in relatively short 

periods of time. 

With the increased pressure of growing housing demands, the 

housing industry is slowly accepting greater use of prefabri 

cation, as well as conducting many experiments in industrial 

ized housing as a means of achieving this country's housing 

goals. 

1. "Lowering the Cost of Housing; the meandering path to 
six million homes," Progressive Architecture, 
June 1968, p. 97* 

2. Forbes, April 1, 1970, p. 32. 

3. Guy, R. B., et al, The State of the Art of Prefabrica¬ 
tion in the Construction Industry, (Battelle Memorial 
Institute, Columbus Laboritories, Columbus, Ohio, 
1967), P. 94. 





4l 

3B. Conventional Construction 

Home construction—our largest industry—has 
survived the industrial revelation without 
change. With all the slow simplicity of 18th 
century cobblers making shoes, our construction 
workers still turn out one house at a time, 
building it on the site, brick by brick, plank 
by plank.1 

As the present housing crisis indicates, the method of hous¬ 

ing construction that we have relied upon for so many years 

has proven inadequate for keeping up with housing demands and 

producing lower cost units. As our population increases and 

older housing deteriorates, the demand for new housing will 

rise. However, with present techniques and policies, the 

housing industry will be unable to keep pace. 

Over the last twenty years, there has been a growing disparity 

between the amount of housing demand and supply. Under present 

conditions this difference can only become greater. (See 

Figure G on the following page) 
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In addition, the price of housing, built by conventional con¬ 

struction, has become so prohibitive that families, especially 

in lower income groups, are unable to afford the purchase of 

a "good" home and.are therefore relegated to live in inade¬ 

quate, substandard conditions. 

Both production deficits and rising housing prices have been 

assisted, in part, by organized labor in the construction 

industry. Labor's part in rising costs can be shown more 

clearly by Figure H, constructed from information found in 

past issues of House and Home magazine. It shows how the 

price of an average house has increased since 1950 and how 

it will change by 1975* It can be readily seen that all 

factors (perhaps the builders' profits being the only excep¬ 

tion) have greatly affected the rising price. 
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In 1950, labor constituted 30 per cent of the total housing 
2. 

cost of approximately $2,880. By i960, because of the 

utilization of "rationalized traditional" methods, the cost 

of labor was reduced to 28 percent of the total price—or 
3 

about $4,200. However, in 1970, the cost of labor had again 
4 

risen to 30 percent and as high as 50 percent in some areas, 
5 

such as Southern California—or $8,000, or more. Labor costs 

today represent almost as much as an entire house cost twenty 

years ago. 

Since i960, any significant gains in reducing construction 

time, which result in lower costs, have been more than negated 

by unreasonably high wage increases in the building trades. 

The next four years become even more crucial with the building 

trades requesting 30 percent per year wage increases across 
6 

the board, and with the possibility of doubling existing pay 
7 

scales by 1975. These pay increases are reflected in the 

projected housing costs of 1975. If pay scales do double by 

1975, it is not unreasonable to speculate that housing costs 

will go up a minimum of $6,000. 
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Examples of some typical pay demands of labor can serve to 

Illustrate how they affect the critical housing situation. 

In Bridgeport, Connecticut, carpenters were receiving $5.59 

an hour in 19^9. By 1972, they will be receiving $9.30 an 

hour. In Lincoln, Nebraska,bricklayers that were receiving 

$4.93 an hour in 1969, would make $6.98 an hour by 1972. In 

Houston, Texas, roofers who made $4.46 an hour in 1969* nego¬ 

tiated for $6.71 an hour by 1973. In Detroit, Michigan, 

laborers who received $4.88 an hour In 1969* received an 

increase to $6.03 by 1970. The list continues with regional 
8 

variations occurring throughout all building trades. High¬ 

est pay scales tend, to be located in the east and west where 

unionization is the strongest. In the south where organized 

labor does not have a tight hold, wage increases are less. 

In Houston, for example, where non-union labor Is used, labor 

costs are 25 percent less than in cities in Texas where union 

labor is used. The effects of regional variations can be seen 

in a sampling of housing prices from across the country. See 

Figure I. Where unionization predominates, housing prices 

are the highest. 
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Where Prices Are Highest and Lowest 
\ HIGH-COST CITIES LOW-COST CITIES 

Fairbanks   
Anchorage   
Honolulu   

 $26,300 

New York  
San Francisco  ;.... 22.975 
Cleveland   
Sacramento, Calif. . 
Detroit  22,100 
Buffalo   
Pittsburgh   21,750 
Los Angeles  
Newark   
Carson City, Nev. .. T . .  21,400 
Cincinnati   21,400 
Toledo  

Raleigh, N.C   . .$16,125 
Columbia, S.C ...;.. .16,650 
Tallahassee, Fla '. 16,825 
Winston-Salem. N.C.   16,825 
Charleston, S.C 16,825 
Fort Smith. Ark   17,175 
Bismarck, N.Dak 17,350 
Montgomery, Ala  17,350 
Macon, Ga   17,525 
Biloxi, Miss.   17,525 
Norfolk  17,525 
Richmond  ....../. 17,525 
Little Rock, Ark :.... 17,700 
Sioux Falls, S.Dak 17,700 
El Paso   17,700 

CD 

E 

Q) 
O v__ 
13 
O </) 

With rapid escalation of wages within the building trades, 

the cost of housing built by conventional methods, can be 

expected to soar. Unless wage increase rates are limited 

by some means, they will advance at a much higher rate than 

production, increasing the housing deficit that already 

exists with no hope of ever reaching the predicted goal of 

26 million units by 1978. 

PRODUCTION 

The level or rate of production in the housing industry is 

based, primarily, on two factors: l) the technique of con¬ 

struction used, and 2) the amount of labor available. 

Figure J shows the amount of housing units started per year 

since 1950, which reveals that the rate of housing units pro¬ 

duced has not steadily increased. Instead, it shows wide 

fluctuations in the number of housing units produced each 

year. Since 19&5> the rate of production has in fact dropped 

to the level that existed in 1950. This same period has 

found the greatest increase in housing costs. 



47 

The slow rise in production can be shown more vividly by 
i 

comparing the real output per worker in 1959 to that in 1969. 

In 1959* there were 2.75 million construction workers turning 

out $66 billion worth of construction, or $24,000 per man. 

In 1969* 3.75 million workers turned out only $85 billion 

worth of construction, or $25,000 per man. In ten years the 

real dollar value of production had risen only $1,000, or 

one percent per year. At the same time, the national level 
9 

of production rose at a rate of percent per year. 

Under present housing production techniques, the quantity of 

units produced by builders are unable to offset the rising 

cost of housing. In turn, higher prices means fewer buyers. 

If the upward trend of housing costs continues, one can only 

speculate that the levels of housing production will continue 

to decline. An answer to increasing housing production, and 

the lowering of housing costs, can be found in the utiliza¬ 

tion of new building techniques. 
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3C. Prefabricated Construction 

As stated previously, the definition of prefabrication for 

this thesis is the use of large component parts, manufac¬ 

tured off or on the site in factories. The introduction of 

prefabrication as a method of construction was the initial 

step towards industrializing the home building industry. 

Various types of prefabrication have been attempted within 

the last two decades, but the relative acceptance of these 

systems by many in the housing industry has evolved slowly. 

The greatest impact of experiments in prefabrication has 

been in the area of reduced hours of labor through more 

efficient means of construction. The efficiency of prefab¬ 

rication has been carried over, in part, to conventional 

construction. 

PREFABRICATION IN THE FIFTIES 

From 1950 to i960, the wood "pre-fab house" became the new¬ 

est innovation in housing construction. Many manufacturers 

turned to this kind of construction as a new investment 

opportunity, hoping to capture a substantial share of the 

housing market. 

In 1954, House and Home conducted a survey to find out where 

the greatest amount of prefabblng was occurring. It was 

found, as Figure K indicates, that prefabrication was most 
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prevalent in the central part of the United States. 

The prefab house took less time.to erect and lowered costs by 

preassembling walls, floors, and roof systems under factory 

conditions, where machines assisted in producing quantities 

of parts. In addition to the assembly of parts which 

enclosed space, prefabbers experimented with preassembled 

plumbing-trees, heating systems, etc., as a means of reducing 

increasing labor costs. 
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With all large component parts fabricated in off site fac¬ 

tories, the builder could fully close in a house in one day. 

Thus, by achieving a shorter construction time for each 

unit built, it was felt that total costs could be reduced. 

Unfortunately, the visions of many an investor in the pre¬ 

fab industry failed to materialize. The housing industry 

was not ready to change over toa completely new system of 

construction, and, as a result, prefabbers could only capture 

about six percent of the industry during the fifties. The 

largest prefabricator of the period was National Homes, who 

claimed production of 25 percent of all prefabricated homes 
2 

constructed. 

Prefabbers ran into several problems that became too large 

to overcome. For example, it was found that due to high 

transportation costs taking component parts to job sites, the 

prefab dealer became a localized unit. As a result, for 

markets beyond a radius of 250 miles, additional plants had 
3 

to be constructed. 

It was also found that the larger volume dealers using con¬ 

ventional construction could build the basic parts of the 

house cheaper at the site than in the factory and avoid the 

additional transportation costs. The competition of the 

volume builders tended to reduce the prefabbers' chances of 

succeeding. In addition, the small volume builder could pro¬ 

duce units for the same cost because of his greater planning 
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and his ease of meeting changes in market demand. 

Conventional builders could also take advantage of prefab 

techniques by turning to the use of more sub-system compon¬ 

ents in their construction techniques. The lumber dealers 

were aiding conventional builders by providing greater 

services to them, such as pre-cut lumber, in order to retain 

commissions from builders. 

Also at this time, in the fifties, the roots of industriali¬ 

zation were starting to form with the emergence of the mobile 

home manufacturer, posing yet another threat to prefabs. 

Mobile home manufacturers could make profits on small 

numbers of units and were not subject to as high transporta¬ 

tion costs. 

The net result of these obstacles confronting the prefab 

industry of the fifties was the failure of prefabrication to 

completely transform the conventional housing industry. Yet, 

these early attempts at new techniques have certainly left 

their mark on conventional construction, and furthered 

experiments in prefabrication in the sixties. 

PREFABRICATION IN THE SIXTIES 

Between i960 and 1970, many other types of prefabricated 

systems were explored, with the concrete systems being the 

most prevalent at the end of the decade. The concrete 

system of prefabrication usually consists of precast panels 

(for floors, walls, roofs, as well as other structural and 
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non-structural components) that, like the wood systems of 

the fifties, are fabricated in off-the-site factories. Parts 

are then shipped to the site for assembly. 

This type of prefabricated system has been utilized by many 

manufacturers in attempts to construct large scale housing 

projects at very low cost. Perhaps the largest experiment 

of this kind of prefabricated consruction is found, not here 

in the United States, but in Thamesmead, England. For this 

project, "large sections of concrete walls are cast in heated 

steel molds, carried to the site by specially made vans, and 

swung into place like parts of a gigantic toy by large cranes 

that travel along temporary railroad trackage from one posi- 
5 

tion to the next." Many European construction "systems" 

utilize techniques similar to the one used at Thamesmead. 

A recent study of European prefabricated methods conducted 

by the United States National Commission of Urban Problems, 

showed that the greatest advantage these systems had over 

our conventional methods was in the number of hours it took 

to construct units. The study showed a reduction from 
6 

"1314 man-hours per thousand square feet to 762." 

In Europe, prefabricated systems seem to be working excep¬ 

tionally well. However, in the United States, concrete 

prefabricated construction has run into many difficulties, 

just as the wood systems did in the fifties. Again, the 

major factor has been the failure of this construction 

technique to significantly reduce labor costs. While less 
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skilled workers can be employed in factories at lower rates, 

on-site assembly labor usually receives union pay. In 

addition, transportation costs of moving parts from factory 

to site offset any real cost savings. Labor unions, of 

course, have balked at these systems in fear of losing jobs 

to less skilled non-union help. 

Another problem which has blocked the success of concrete 

prefabrication has been in the application of local building 

codes. In many areas, strict building codes will not allow 

systems with integrated electrical and plumbing work to be 

erected. Local unions have given strong support to the en¬ 

forcement of local codes because the codes tend to strengthen 

their position concerning the application of prefabricated 

techniques. Unions insist that certain types of work 

(plumbing and electrical) be done at the site by skilled 

workmen. One can also suggest that, under present circum¬ 

stances (primarily high costs), these systems are not 

applicable to single family units, but are more appropriate 

for multi-family structures. 

As long as unions are involved with wage control in the con¬ 

struction industry, prefabricated systems, although auto¬ 

mated to a certain extent, will not be able to significantly 

reduce the cost of housing. Wage demands in the organized 

trades, if allowed to continue at present rates, will all 

but eliminate any advantages made through new technological 

advances. Through unionized building trades, policies of 
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organized labor, significantly control prices and production. 

1. "Prefabrication," House and Home, December 1954, p. 107. 

2. "A House is Just a Couple of Truckloads," Business 
Week, October 6, 1956, p. 115* 

3. "Prefabrication," p. 107. 

4. Ibid, p. 145. 

,5. McQuade, Walter, "Assembly-line Answer to the Housing 
Crisis,’ Fortune, May 1, 1969* p. 100. 

6. Ibid, p. 102. 





59 

3D. Industrialized Construction 

Industrialization cannot really come about as 
a result of the introduction of as many indus¬ 
trial products as possible into traditional 
building methodology; for to apply mass 
production successfully, it is necessary to 
find a method which is founded on the logic of 
production itself. As long as we refuse to do 
so, our attempts at 'rationalizing' house con¬ 
struction will remain as confused as those of 
the automobile industry would have been if they 
had persisted in their early efforts to mass- 
produce what were effectively powered seventeenth 
century coaches. 

Mechanical production is not by any means synony¬ 
mous with the principles of mass housing as they 
are understood today. It is still possible to 
make full use of mechanization 'without' total 
uniformity of product. The use of the machine 
does not automatically bring about uniform 
dwellings and uniform ways of living. 1 

INDUSTRIALIZED HOUSING IN THE UNITED STATES 

By the definition of industrialized housing stated for this 

thesis, there are very few truly industrialized systems in 

the United States. The main characteristic, by definition, 

is that the total unit is fabricated in whole or in molular 

parts in off the site factories. 

This type of construction has been experimented with off and 

on since the fifties. However, it is only recently that 

industrialized systems have become the fashion and are now 

being explored by many firms. Industrialized housing ranges 

from mobile homes to cast-concrete, crane-placed boxes. 
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Perhaps the most highly industrialized form of housing is 

found in the mobile home industry of this country. The 

techniques employed by mobile home manufacturers produce 

totally built, fully furnished housing units at prices that 

cannot be touched by conventional or prefabricated techniques 

The mobile home became an "industrialized house" in 1955> 

2 
when the first ten foot wide trailer was manufactured. It 

was in that year that the mobile home had reached a size that 

took it out of the vacation and travel trailer classifica¬ 

tion and put it into direct competition with conventional 

housing. In 1955., with the construction of new factories, 

the mobile home industry expanded nation-wide. In addition, 

strong efforts were made to make mobile home parks more 

acceptable than the stereotyped image of a "mobile slum." 

By i960, the twelve foot wide models were introduced, and the 

popularity of the mobile home increased as more and more new 

housing starts were being attributed to mobile homes. In 

the sixties, the popularity of mobile homes, especially with 

young married couples and retired people, grew even greater. 

Manufacturers then started experimenting with models made up 

of modules that could be fastened together into various 

configurations (H,T,U). By 1969* manufacturers had proposed 

multi-story trailer parks utilizing their trailer modules. 

Within fifteen years, the character of mobile homes had 

changed from car-towed vacation trailers to permanent 
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residences with all the conveniences of traditional houses. 

The main barrier to the mobile home industry has been the lack 

of recognition of the mobile home as an actual house. Since 

its conception, the mobile home has always fallen into the 

vehicle classification. However, the 1970 census has 

included mobile homes as a part of single family housing 

starts. Because of this classification, limits have been 

placed on widths and heights. Early units were limited to a 

width of ten feet or less; but with newer highway systems 

twelve feet wide units are accepted by most states with some 

states, allowing units in width up to fourteen feet. 

In other aspects, the mobile home industry has benefited by 

being classed as a vehicle. As the manufacturers of vehic¬ 

les, the pitfalls that have troubled conventional construction 

have been avoided. For example, the problem of labor unions 

has been minimal because traditional building trades are not 

required to assemble the units. In addition, total assembly¬ 

line techniques have been employed, much like automobile 

manufacturing, enabling unskilled and semi-skilled workers 

to be employed. Much lower unit costs have been the chief 

result of these techniques. 

Another advantage of being classified as a vehicle is mobile 

homes are exempt from many local building codes. With this 

lack of restriction, manufacturers are able to be innovative 
4 

in the use of new materials and techniques. In addition, 
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with this lack of code control, the mobile home industry 

has established self-imposed quality and performance stan¬ 

dards. As a result, no matter where a unit is purchased, it 

will be of nearly equal standards and qualities as any other 

mobile home in the country. 

What the mobile home industry has shown is that it is possible 

to use totally industrialized techniques to construct homes 

for a price that.most people can afford. Aesthetically 

perhaps the mobile home is lacking, but the price cannot be 

beat. As architect, Paul Rudolph has stated, "They're ugly 

as hell sitting out there in rows. But they allow people to 

buy two-bedroom, air-conditioned homes for $6,000. Where 
5 

else can you do that?" However, Rudolph also sees the 

potential of the mobile homes as being the "20th century 

brick" allowing large scale, high density living environments 

to be built at very low cost. The impact of the mobile home 

industry has had its effect on new techniques and experiments. 

Two recent examples of this influence can be found in New York 

and in Texas. 

Bridging the gap between the commonly known industrialized 

house, the mobile home, and the more sophisticated concrete 

and steel systems, is a system of industrialized housing 

that perhaps is more akin to mobile homes but has been able 

to break away from the mobile home park image. This system 

has been developed by the Stirling Homex Corporation of 

New York. 
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The industrialized technique of construction developed by 

the Stirling Corporation enables the factory to build an 

average of seven homes a day, complete with everything but 
6 

furniture. . A typical unit consists of four modules that 

are built in the factory, wrapped in plastic, and fastened 

together at the site. The only on-site work, other than 

connecting the units, is landscaping and foundation work. 

The Stirling Homex System 

With the Stirling System, a recent project in Syracuse, New 

York took 32 hours to complete, while with conventional construc- 
7 

tion it would have required about a year to finish. The majority 

of projects completed so far with this system have been row-house 

developments. However, the system is adaptable to single family 
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detached, as well as high rise complexes of 20 stories which 
8 

can be built in 20 days. 

The Stirling Homex Corporation has made significant strides 

beyond the mobile home industry. Through the utilization 

of mobile home construction techniques, they are able to 

produce homes that resemble closely conventional homes and 

are able to make significant time savings. 

Another totally industrialized system is being developed by 

the H. B. Zachry Company of San Antonio, Texas. This system 

is more sophisticated because of its use of concrete modules. 

At the present time, the system has not had great effect on 

cutting construction costs but has cut construction time by 
9 

33 percent. Besides the significant reduction in construc¬ 

tion time, the Zachry system is able to fabricate room modules 

that are completely outfitted from light bulbs to linens at a 

factory seven miles from the site, transport them to the site 

and lift them into place. Although the technique has not been 

developed to the point where significant reductions in labor 

costs are achieved, the experiment is valuable in its use of 

industrialized methods of construction in conjunction with 

materials not commonly used on assembly-line processes. 

COST ANALYSIS 

The benefits of industrialized housing in respect to costs 
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can only be examined by cases in point. In the mobile home 

industry the average unit cost for a 12» by 65' (780 square 

feet) model is $6250, or $8 to $10 per square foot, complete- 
10 

ly furnished. This cost is virtually impossible with con¬ 

ventional or prefabricated construction. Admittedly, there 
11 

are models available that cost as much as $12,000, and more. 

Even these units are less expensive than traditional housing 

because they are completely furnished. 

In 1965* the cost breakdown for mobile homes was as follows: 

Cost Analysis - Mobile Homes 

Direct labor costs.-.    11.80% > 1— 
D 

Cost of materials    68.25% 
T5 

Overhead and profit.  11.02% 
. 0) 

03 
D 

Transportation costs.  9.30% 
03 

E 

Other Costs     .8.46% 
(1) 
O i- 
3 uy... 

L total > 100 due to duplication of some costs 
O 
CO 

Although material costs, by percentage, represent a greater 

proportion of the unit cost than in conventional construction, 

the cost of labor is cut to less than half of conventional 

labor costs. (See Chart H). The savings in labor costs is the 

result of more efficient use of help and lower pay scales of 
12 

non-union labor that work on a piece-work basis. 

The Stirling Homex System has not yet significantly reduced 

unit costs. Their costs run about $12 per square foot. The 

main factor in still having fairly high square foot costs is 
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because the company uses only union workers contracted under 

a special agreement with the United Brotherhood of Carpenters 
13 

and Joiners of America. 

The potential of the Stirling System can only be based on 

future speculation. It appears reasonable that, with increased 

production, prices will stabilize and the increase in average 

wages will finally come into proportion to housing costs. As 

a result, - more consumers will be able to purchase houses again. 

As in the mobile home industry, this type of construction is 

able to utilize efficiency in manufacturing through better use 

of workers and materials. 

The concrete system used by the Zachry Company on Palacio del 

Rio has proven to be equal to conventional construction in 

cost. The major savings have been in financing costs by reduc¬ 

ing the time of construction. Non-union help was used on the 

project but labor costs still ran high. 

RATES OP PRODUCTION 

The greatest impact of industrialized housing systems is 

increased levels of production. Industrialized construction 

methods allow the builder to reduce the construction time per 

unit to hours, rather than weeks and months. Here again, 

only examples can serve to illustrate this point. 

Skyline Corporation, the nation’s largest mobile home manufac¬ 

turer, can produce a fully outfitted unit—two bedrooms and 
14 

aluminum siding—in less than one half hour. Stirling 
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Homex produces a complete house every three hours. The 
\ 

Zachry system produced eight totally equipped units in a 
16 

day. However, the Zachry production crew worked around 

the clock while the other manufacturers mentioned were on a 

normal work schedule. 

Pew systems have attained the same level of development as 

that of the mobile home industry. The success of the mobile 

home manufacturers has come from their ability to produce 

inexpensive homes in a minimum amount of time. The signifi¬ 

cantly reduced construction times of industrialized building 

methods cannot be ignored. At today's pay scales, costs 

could be saved through large volume production of housing units. 

1. "Mass Housing: the desperate effort of preindustrial 
thought to achieve the equivalent of machine pro¬ 
duction, " Architectural Design, January 1970, p. 16. 

2. Drury, Margaret J., Mobile Homes: The Unrecognized 
Revolution in American Housing, (Cornell University, 
Ithaca, New York, 1967), p.83. 

3. Ibid, p. 91. 

4. Ibid, p. 124. 

5. "Matchbox Millions," Newsweek, September 2, 1968, p. 50. 

6. Sherrill, Robert, "A Stirling Solution to the Housing 
Crisis," Llthoplnion No. 18, Summer 1970, p. 48. 
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16. "High-rise Hotel Construction Speeded up by Prefabbing 
Concrete Boxes Off Site," Architectural Record, 
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INDUSTRIALIZED HOUSING IN EUROPE 

In most European countries, industrialized construction tech¬ 

niques have been used since the end of World War II. 

Destruction caused by the war created an extreme housing 

shortage. Reconstruction of cities and towns became the 

first step on the long road to post war recovery. The gov¬ 

ernments of many of the countries took direct control of 

housing construction, and, in most cases, where this 
1 

happened, the greatest progress has been made. Because of 

the shortage of land in Europe and the growing post-war 

population, industrialized building has been primarily used 

for the construction of high-rise housing developments. 

Denmark and Sweden have labor situations that are strikingly 

similar to those of the United States, and for this reason 

they will be used for discussion in this thesis. 

In Sweden, 90 percent of the construction workers belong to 

the trade unions, with the carpenters union being the largest 
2 

with 50,000 members. In 1967, the average work week for 

union members was 45 hours. However, at that time, negotiations 

were being made to reduce the work week to 42|- hours. The 

average pay for on-site construction is $4.00 per hour, 

while off-site workers receive $3.00 per hour. The national 

organization, the National Labor Organization, has created 

its own contracting firm and has been relatively successful in 

competing with private contractors. 
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The labor situation in Denmark is also very similar in most 

aspects. The chief organization is the Federation of 

Danish Unions which had a membership in 19&7 of 350,000 
3 

workers. Workers are organized by skill into separate 

unions. All unions are on an equal level, with the unskilled 

union being the largest. In the construction trades there is 

approximately a dollar difference in wages between on-site 

and off-site workers. Average pay is between $2.50 and 
4 

$3.00 per hour. 

Both Sweden and Denmark have apprenticeship programs of four 

years which are very similar to those in the United States. 

Sweden and Denmark tend to be the most highly labor organ¬ 

ized countries of Europe, and the wages construction workers 

receive in these countries reflect that fact. High construc¬ 

tion wages have caused a situation similar to that in the 

United States where they are escalating the cost of housing. 

To help stabilize construction costs and provide year round 

employment, the Swedish and Danish governments are very much 

interested in promoting industrialized housing. 

The majority of the systems employed by these countries 

utilize heavy concrete components, although other systems 

are also available. In Sweden, for example, in addition to 

producing living units, they are producing single-unit 

mechanical system modules by highly automated techniques. The 

mechanical core, however, limits design freedom by allowing 

only certain configurations to be planned around it. In 



71 

both countries, sophisticated industrialized wood systems 

have also been developed. 

The success of industrialized building in Europe can be 

readily seen in Figure M, which compares the production 

levels they have reached. 

Rates of Production 

As the chart indicates, the countries with high levels of 

industrialized construction have production levels that far 

surpass those of the United States. 

It is imperative to state, however, that giving great boosts 

to the production of large quantities of low cost housing 

can have negative results too. One only has to look to 

Russia as an example. A recent article in Fortune magazine 

warned of this danger, stating: 

Like any other building methods, systems can 
be used to construct unpleasant housing. 
Probably no better evidence exists than most 
of the housing put up by the very biggest 
systems builder of all, the U.S.S.R. Since 
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World War II, which loft a large proportion 
of the Russians homeless, the State has 
erected many millions of units by systems. 
The effect of these buildings is almost an 
architectural parody of a giant bureaucratic 
soul monotonously expressionless. The 
visitor to some quarters of Moscow get the 
feeling that an enormous housing machine has 
been turned on and then simply left to run 
itself, with results as depressing as the 
worst of the conventionally built U.S. hous¬ 
ing projects.5 

1. Guy, R. B., et al, Pinal Report on the State of the Art 
of Prefabrication in'the Construction Industry, 
(Battelle Memorial Institute, Columbus, Ohio, 1967), 
P. 51. 

2. Ibid, p. 52. 

3. Ibid, p. 53. 

4. Ibid. 

5. McQuade, Walter, 
Housing Crisis," 

"An Assembly-line Answer to the 
Fortune, May 1, 1969, P. 138. 
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Conclusions and Recommendations 

No one experiences the housing crisis that exists in the 

United States more than the many middle and lower class fam¬ 

ilies who look to the suburbs in hope of purchasing a new 

home; the average price of which is $26,000. With much 

despair, they are faced with homes that are priced above the 

level their incomes will allow. High interest rates on finan¬ 

cing home purchases add additional burdens that only worsen 

the situation. 

Currently, the situation has eased slightly with the reduction 

of home loan interests from 8^ percent to an average of 7 

percent. In addition, a few builders have cut back on home 

costs by offering optional conveniences that were once 

standard items. These concessions have allowed a few more 

families to purchase homes. But, what about the thousands of 

other families whose incomes will not allow them to do so? 

To these families, the period of inflation in housing costs 

is just as crucial as ever. With increased construction 

costs, the inflationary trend can only be expected to grow 

larger. 

The inflation of housing costs, that has become so apparent 

to many, has been perpetuated, in part, by the very industry 

that is responsible for the manufacture of homes. The home 
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building industry and the construction industry as a whole ; 

have come under the domination of building trade unions. 

The attitudes and policies that have become intrenched in the 

established union organizations have served to retard the 

growth and development of the housing industry, and have 

helped boost housing costs beyond reasonable limits. Wage 

increases have gotten out of control while prbduction levels 

have remained virtually the same as in previous years. 

Wage increases in the building trades have doubled the cost 

of hiring union labor. Present indications show that, if 

future wage demands are met, the cost of the average home may 

be increased by as much as six thousand dollars by 1975. 

Techniques of construction have remained basically the same 

for many years. With present construction techniques, pro¬ 

duction rates do not allow for the fabrication of truly low 

cost housing. 

How can these basic problems be solved? The answers are 

difficult to give, unless organized labor in the building 

trades sheds its archaic attitudes and ideas, and adapts to 

changes that are so necessary for the future evolution of the 

housing industry. 

UNIONS 

Trade unions must spread their wage demands over a longer 

period of time to allow the cost of living to come into proper 

proportion with wages. In addition, unions must stabilize 
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wages so that housing prices will advance at a much slower 

rate allowing average income families to once again purchase 

homes. Wage increases in the construction industry, an 

industry that is basic to the entire economy, can cause simi¬ 

lar situations in many other areas of organized labor. 

Building trade unions must also rid themselves of the anti¬ 

quated policies relating to the introduction of new technolo¬ 

gies into the home building industry. The fear that unions 

have about the loss of many skilled jobs through industriali¬ 

zation is partially understandable, but they have greatly 

exaggerated the dangers. It is true that some skills will be 

eliminated, but it is also true that many new skills will be 

created. The development of the entire industry must not 

hinge on the preservation of a few traditional skills. 

By the introduction of industrialized and automated techniques 

into the industry, construction can be removed from the site 

to factories where labor is cheaper and higher levels of pro¬ 

duction are possible. It Is by this type of process that low 

cost housing is possible. One only has to look to the mobile 

home industry and similar industrialized methods to see how 

it can work. It is true that present industrialized homes 

lack aesthetic refinement, but conventional techniques do not 

come close to beating the cost of such homes. 

Unions must also change their policies towards the training 

of apprentices that replace journeymen in the trades. Under 
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present conditions, unions are creating their own labor 

shortages by not training enough men. Not only must unions 

train more men, but unions must ease their discriminatory 

practices towards minority groups. The large number of men 

available in minority groups would provide an adequate pool 

of labor needed to supply the manpower necessary to meet our 

housing goals. Unless minority groups are recruited for 

training in the construction trades, it is likely that there 

will be a growing labor shortage. Such restrictive practices 

are inflationary, as well as harmful to their own organiza¬ 

tions, even though they may give them more leverage in 

negotiations. To increase production and reduce labor costs, 

more men must be injected into the building trades. 

Technology has far outpaced the development of the home build¬ 

ing industry. What must happen now is that the construction 

industry must catch up by applying new techniques to old 

problems. 

It would be helpful if unions would alter their attitudes in 

many areas and take the lead in promoting significant changes 

within the construction industry. In March, 1971> 17 building 

trade unions negotiated with 3^ large industrial contractors 

and agreed to a seven-point program that would help reduce 

the inflationary trend. The guidelines were: 

1. There shall be no limit on production by 
workmen, no restraint on full use of tools 
or equipment, and no restrictions on the 
number of men assigned to a crew except 
for safety regulations. 



2. Slowdowns, standby crews, and feather¬ 
bedding will not be tolerated. 

3. There shall be no illegal strikes, stoppages, 
or lockouts. 

4. Workmen shall be at their place of work at 
starting time and until quitting time. 

5. If a union cannot furnish workmen within 
48 hours, a contractor can hire qualified 
personnel from any source, even if they 
are nonunion. 

6. Overtime is undesirable and will be worked 
only in unusual circumstances. 

7. Foremen shall be selected by and be respon¬ 
sible to the employer.1 

Although this agreement sounds encouraging and, indeed, it is 

a start, it is not certain whether or not the unions would, 

or could, enforce the guidelines. In addition, this agree¬ 

ment was made with industrial contractors, and what effect it 

will have on building trade unions in residential construction 

is not known. As it stands, it ismere3y a sign of good faith. 

The truth will come to light when many contracts come to an 

end on April 1, 1971, and new negotiations are started on 

future contracts. 

In some cases, too, unions have weakened their original strong 

stand against prefabrication and industrialization. Yet, in 

most cases, a threat to self-preservation still exists, and 

a fear of loss of jobs is still prevalent. There is the 

possibility, however, that as industrialization becomes more 

predominant in housing, the industry will shift from a labor 

intensive industry to a capital intensive industry. It has 
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been found, that when this shift occurs, labor becomes 

stronger in organization and as a result are able to make 

stiffer demands. Recently, due to federal pressures, some 

smaller local unions, working on residential projects, have 

imposed wage controls on themselves to help slow inflation 

in construction; however, most large trade unions have 

resisted these threats and remain firm in their demands. 

It is imperative that unions impose some form of self-control 

otherwise, they may force themselves out of the industry. 

THE FEDERAL GOVERNMENT 

An alternative to unions' self-control has appeared within 

recent months. Federal control of wages is being threatened 

by the administration in an effort to halt inflation in 

construction. The greatest fear on the part of the Federal 

government is that the increasing trend in wages will spread 

into other unionized industries, resulting in uncontrollable 

inflation of the entire economy. The big step would be the 

intervention of the Federal government in wage negotiations 

on federal projects. However, the desired solution is 

union self-control with a government commission to review 

wage settlements and possibly propose terms for negotiation. 

Some local unions have attempted to freeze wages; however, 

the major unions have refused to succumb to the administra¬ 

tion's threats. If unions hold a hard line on demanding 



81 

extensive wage increases, the only alternative is federal 

intervention. 

THE ARCHITECTURAL PROFESSION 

In the area of housing, the architectural profession has con¬ 

tributed little to the reduction of housing costs. A very 

small percentage of single family housing is done by 

architects, (mainly because it is not financially rewarding 

to the architect) and most large scale housing is done by 

builders and developers. 

Although architects have contributed to the development of 

new technologies in the building industry often different 

factions of the industry are slow in accepting changes. In 

addition, some critics feel that the basis of an architect's 

fees (a percentage of construction costs) is also a prohib¬ 

itive factor causing architects not to design projects with 

the highest efficiency because fees would drop accordingly. 

There are three possible ways of allowing the architect 

greater influence in lowering costs. The first involves a 

changing of the ethics of the architectural profession. 

Architects must be allowed the opportunity to be a viable 

part of development teams. With the aid of architects, better 

designs and higher quality housing will be possible. In 

addition, the architect would be able to participate in the 

financial returns of development projects, reducing the 

criticism of those who say architects keep costs high to get 

higher fees. 
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Secondly, architects must promote Industrialization of hous¬ 

ing construction and the establishment of a national housing 

market. Industrialized, open-systems, of construction would 

allow greater interchangeability of component parts. As a 

result, greater competition between manufacturers would reduce 

construction costs and take housing construction out of the 

confines of the local market. This success of this market 

can be illustrated by the SCSD school construction system 

developed in Southern California. By the establishment of a 

national market for school components, bids on new school 

projects are received from all parts of the country. The 

result of nationwide competition is low construction costs 

on projects in any part of the country. 

Thirdly, architectural programs in universities should be 

revised to put a greater amount of emphasis on production 

techniques, the process of construction, and the process of 

land development, as well as on design and aesthetics. It is 

through a combination of process and design that quality low 

cost housing will be produced. 

The architect must remain knowledgeable of labor conditions, 

and must continue to pursue new technologies of construction. 

However, with changes in the profession and revisions in 

architectural education, the architect will be able to con¬ 

tribute more significantly to increase production of high 

quality, low cost housing and successfully meet the country's 

housing goals. 
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THE FUTURE 

Unless controls are placed on the rate at which wage increases 

are given to the building trades; if new technologies are not 

promoted in the construction industry; unless a national 

market for housing is established; and the role of the archi¬ 

tect changes in the area of housing,the housing crisis that 

exists today will continue to worsen. The continuing evolution 

of the construction industry is vital to the nation's economy. 

If present union policies continue, and the state of the 

building industry remains as it is, the inflationary trend 

that engulfs the housing industry will keep spiraling upward. 

1. "News /Labor," House and Home, April 1971# p. 4. 
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