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Operation Breakthrough was initiated by the
Department of Housing and Urban Develop-
ment to develop and demonstrate industrial-
ized hecusing construction methods,

Operation Breakthrough did no* prove the
marketability of most of its sponsored hous-
ing construction methods, but it dic' support
some useful changes in the housing ~dustry,
Experience gained through Operatio - Break-
through indicates that demonstration pro-
grams should involve

--thorough preliminary work to develop
criteria, evaluate proposed 2nproaches,
and analyze market uncertainties;

--feasible strategies to overcome market-
ing problems;

--research to resolve technical questions:
and

--planning for program cvaluation.
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COMPTROLLER GENERAL OF THE UNITRD STATES
WASHINGTON, D.C. 20040

B-114860

To the President of the Senate and the
Speaker of the House of Representatives

This report describes our review of the Department of
Housing and Urban Development's Operation Breakthrough pro-
gram initiated to develop and demonstrate industrialized
housing construction methods. Because of the Federal Govern-
ment's continuing role in demonstrating new technologies, we
sought to know its accomplishments and the lessons to be
learned about planning and managing technology demonstration
programs.

This rnaview was made pursuant to the Budget and Accouni-
ing Act, 1921 (31 U.S.C. 53) and :he Accsunting and Auditing
Act of 1950 (31 U.S.C. 67).

We are sending copies of this report to the Director,
Off{ice of Management and Budget; the Secretary of dousing and
Urban Development; and the Secretary of Commerce.

Tiwes #. /it

Comptroller General
of the United States
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COMFTROLLER GENERAL'S OPERATION BREAKTHROUGH-~-
REPORT TO THE CONGRESS LESSONS LEARNEZD ABOUT
DEMONSTRATING NEW TECHNOLOGY
Department of Housing and
Urban Development
Department of Commerce

The Congress raecognized the ueed for greater
use of technology to help solve the Nation's
domestic problems, such as the shortage of
adequate housing for lower income families.
Operaiion Breakthrough was initiated by the
Department of Housing and Urban Development

to improve the process of providing housing by

--demonstrating the value of industrialized
(factory built) housing construction methods
and

-=gliminating or reducing barriers to in-
dustrialized housing construction.

Begun in 1969, Operation Breakthrough is
largely complete, at a Federal cost of
about $72 million. (See p. 1l.)

In 1574 the Congress autliorized other demon-
stration programs in solar and geothermal
‘energy and it is now considering more pro-
grams. These areas, like housing, involve
complex interrelationships among Federal
agencies, State and local governments, and
the private secor.

In keeping with the Federal Government's
continuing role in demonstrating new tech-
nologies, GAO reviewed Operation Break-
through to find out what it has accom-
plished and the lessons to be learned about
planning and managing tecinology demonstra-
tion programs. Experience gained from Op-
eration Breakthrough should be userul to
the Congress in authorizing, funding, and
monitoring technclogy demonstration pro-
grams in the future. (See pp. 1 and 2.)

GAO sent gquestionnaires to industrialized
housing manufacturers and conventional

Iﬂlﬁ}‘n. Upon removal, the report i -76~
¢ wer date sh03|d be noted hom;:\'., : PSAD-76-173



homebuilders to obtain their oginions about
Operation Breakthrough's contributions.

GRO learned that the program has not led to
major changes in the housing industry, but
has supported some useful changes in the
industry by

--exposing builders to new construction
methods and materials (see p. 23),

-=~exploring new methods of evaluating hous-
ing construction (see p. 2C),

~=encouraging changes in building code re-
quirements (see p. 21),

--gupporting statewide building codes (see
p. 21), and

-=-testing new labor agreements for indus-
tralized housing construction (see p. 24).

Operation Breakthrough's objective was to
create sufficient housing markets to sup-
port the high production level required for
efficient industrialized housing construc-
tion. Most of the 22 industrialized housing
systems sporsored in Operation Breakthrough
are, however, no longer produced. (see

P. 17.) The program did not accomplish its
objectives because

-—-unexpected decreases occurred in the hous-
1ng market !see p. 18);

--the Department of Housing and Urban Devel-
opment's subsidized mortgage housing pro-
grams, which were intended as a housing
market by planners and program partici-
rants of Ope. ation Breakthrough, were
suspended (see p. 18); and

—-8some housing systems lacked cost savings
potential (see p. 19).

In addition, the program did not document
and obtain answers to questions from the
Congress concerning the cost savings to
be gained by using industrialized housing
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construction methods. Studies of Qpera-
tion Breakthcough by the National Academy

of Sciences and the Real Estate Research
Corporation concluded that the established
time frame for reaching the program's ob-
Jectives was too short and that other man-
agement considerations needed more attention.
(See p. 34.)

The Departments of Housing and Urban Develop-
ment and Commerce reviewed this report and
regard it as a fair assessment of their roles
in Operation Breakthrough.

GAO believes Operation Breakrhrough provides
lessons about planning and managing tech-
nology demonstrations that Federal agencies
should consider in their present and future
prograns. It has shown the need for

--thorough preliminary work to develop de-
sign criteria, evaluate proposed ap-
proaches, and analyze market uncertain-
tigs (see p. 31);

--feasible strategies to overcome maiketing
problems (see p. 32);

--resea}ch to resolve technical questions
(see p. 32); and

~-planning for program evaluation (see¢ p.
33).
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CHAFTER 1
INTRODUCTION

The Federal Government attempts through research and de-
velopment to find better ways to meet pressirg domestic prob-
lems in snuch areas as housing, puktli=x cafety, transportation,
energy, and environmental pProtection. Federal civilian re-
search and development expenditures, other than for 8pace ex-
Ploretion, are estimated vo be $9.6 billion for fiscal year
1977.

Many complex factors intecact to delay or | rsent use
of new technoiogy including

-~fragmented governmental jurisdictions that Prevent
formation of the large markets often necessary to
take advantage of modern technoiogy,

--the inability of State and local governments to sup-
port or under tace exper imentation needed to develop
new or Improved technology,

--resistance to change by parties with vesced interests,

--private industry's creluctance to invest in technology
not yet proven to be feasible and pPractical, and

~=Government policies that inhibit technology use.

DEMONSTRATION PROGRAMS

Demonstration programs help in developing new technology
by moving it out of the research laboratory to zonvince in-
dustry, State and locaji governments, or other consumers of
its value. The Depar tment of Housing and Urban evelopment

There is continuing interest in technclogy demonsication
Programs. 1In 1974, the Congress authorized Federal demonstra-

and more wi‘espread use of other energy technoloyies, We re-
viewed Operation Breakthrough to find out what it has
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accomplished and the lessons to be learned. Experience gained
from this program should be useful to Federal agencies in
planning and managing technology demonstration programs and

to the Congress in monitoring them.

HOUSING=-A NATIONAL PROBLEM

Studies of the Nation's housing situation in the 1960s
showed that production needed to be greatly increased because
of population growth and spreading urban slums, At the same
time, rising construction costs led to concern that many
Americans would not be able to afford new housing if it were
built. According teo congressional stuclies, half of all
Arsrican families ~ould no* afford to buy a house of average
cost in 1968, the year before Operation Breakthrough began.

The Housing and Urban Development Act of 1968 (42 U.S.C.
l44la) established the goal of building or rehabilitatirg
26 million housing units in 10 years--a rate much highe. than
any previous production level, To achieve thi's goal, HUD an-
ticipated in 1969 a progressive increase in required construc-
tion of housing units over the 10-year period, reaching
2.6 million units in 1973. (See chart on following page.)

INTEREST IN INDUSTRIALIZED HOUSING

After World wWar I1, several European countries developed
industrialized housing construction methods to meet severe
housing needs. These methods were based on producing build-
ing components at a factory to reduce the work required at the
construction site. To increase efficiency, European systems
ur.ed standardized designs, and the most advanced systems used
detailed planning to speed construct:;osn and lower costs.

In 1969 most housing in the United States was constructed
by conventional methods, calling for it to be built on its
foundation. Some preassembled parts, such as roof trusses and
prehung doors, were widely used in this construction. Some
U.S. firms successfully marketed houses produced in factories
and many Americans lived in mobile homes, which is another
form of factory-produced housing. There were many fail.res,
however, usually because firms could not market enough hcuses
to reach the reduced cost of mass production.

Several studies in the 1960s investigated industrialized
housing construction methods (i.e., mass production tech-
niques), but trere was no agreement on whether their use would
lead to lower housing costs. The studies found industrialized
methods to be technically feasible, but concluded that social,
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economic, and political factors prevented their widespread
use in the United States., With their need for mass markets,
industrial'ized housing construction methcds were particularly
susceptible to some problems that led to the fragmented nous-
ing markets.

Land assembly problewms made orderly large-scale housing
construction difficult to achieve. Assembling the land nec-
essary for a large development could require dealing with
hundreds of people and a single holdout could impair an en-
tire Jdevelopment effort. In addition, many local governments
did not have the authority or expertise necessary to support
orderly large-scale housing construction.

Local building codes frequently limited the choice of
technology and the use of industrialized housing construction
methods. Delays resulted from the need to obtain buildin
code approvals in each jurisdiction. Design changes requgred
to meet different codes increased production costs and code
inspections at the construction site limited work that could
be completed at the factory.

In addition to market and code problems, industrialized
Lkousing manufacturers encountered homebuyers prejudiced
against prebuilt housing and found financial institutions re-
luctant to support experimentation with innovative construc-~
tion methods.

The Demonstration Cities and Metropolitan Development
Act of 1966 (42 U.S.C., 3372) gave HUD authority to encourage
adopting new and improved methods in the construction in=-
dustry. The Housing and Urban Development Act of 1968
(12 U.S.C. 1701z) authorized an experimental program to test
if cost savings could be achieved by using mass production
methods for housing construction. The 1968 a-~+ authorized
selection of up to 5 new housing systems and the construction
of 5,000 units of each system. This step was intended to
provide a test of whether largje~scale economies or mass
use of prebuilt components could reduce housing construction
costs, provide production cost data on the selected systems,
and determine the effect of local building codes on costs.

SCOPE OF REVIEW

We interviewed HUD and National Bureau of Standards (NBS)
officials and Operation Breakthrough housing unit manufac-
turers; examined HUD records; reviewed studies of Operation
Breakthrough and industrialized housing construction; and sent
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questionnaires to Operation Breakthrough housing unit manu-
facturers, other industrialized housing manufacturers, and

conventional homebuilders. Questionnaire data was obtained

between April and December 1975.

Questionnaires were sent to 17 of the 22 Operation
Breakthrough manufacturers., We obtained information from four
of the other five through interviews., The remaining manufac-
turer withdrew from Operation Breakthrough participation with-
out building any pro:otype units and went bankrupt. Question-
naire responses were received from 15 of the 17 manufacturers
we solicited.

Questionnaires were aent to the 285 firms identified
Srom available sources as industrialized housing unit manu-
facturers. Of the 285 firma, 53 were no longer in the in-
dustrialiged housing business or could not be located. We
received questionnaire responses from 162 or about 70 percent
of the remaining 232 f'rms.

Questionnaires rere sent to 900 conventional builders
selected randomly from apprcximately 22,200 builders. Exclud-
ing 80 builders who indicatud they were no longer in business
and 72 we could not locate, we received questionnaire responses
from 456 builders or about 61 percent of the remaining 748.



Chapter 2
OPERATION BREAKTHROUGH - OBJECTIVES AND PLANS

According to Department of Housing and Urtan Development
officials, labor practices, building codes, and other prob-
lems prevented developing a modern housing industry based
on large-scale houiing construction methods. HUD officials
believed that publicity from a large-scale demonstration of
industrialized housing construction methods could be a
catalyst in helping reduce or eliminate the complex housing
industry problems and serve as the basis for cooperation
between State and local governments, private industry, and
other groups involved with housing problems.

Using broad research authority in the Demonstration Ci-
ties and Metropolitan Development Act of 1966, HUD initiated
Operation Breakthrough as an action program to support the
development of industrialized housing construction systems
and the production of a large number of such houses within
3 years.

HUD took this step because it believed

--rapid adoption of modern, systematic construction
methods was necessary to achieve the national housing
goal of 26 million units in 10 years;

--an experimental program could not provide convincing
information on the value of such methods because the
housing industry was tco complex; and

--earlier studies adequately identified problems
retarding housing industry modernization.

HUD officials thought section 108 of the Housing and
Urban Development Act of 1968 did not adequately address
problems for new housing technology. HUD, however, hoped to
meet some experimental objectives of the act by identifying
and developing innovative construction methods, documenting
the production costs of housing construction methods, and
supporting the use of these methods at the procduction levels
the act called for. 4

Because of the fragmentation of the housing industry and
market, HUD encouraged State and local governments to iden-
tify and assemble suitable markets for the rapid housing pro-
duction planned under Ope¢ration Breakthrough. The program
was planned and implemented in the following steps.
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SUBMISSION OF INDUSTRY PROPOSALS
“M

In June 1969 HUD asked industry to submit proposals
for housing systems that blended the man elements of hous-
ing prouuction, creating a complete system for the large-
3cale production and sale of quality residential units,

HUD received 236 proposals and after extansive evalua-
tion selected 22 to participate in Cperation Breakthrough,
These were systems HUD pelieved had the necessary technical
quality and were backed by manufacturers with sufficient
managerial sirength and financial resources to produce and
market a large number of houses,

PHASE I--DESIGN AND DEVELOPMENT

The purpose of this phase was to support the development
and testing of the 22 selected housing syst ms. HUD awarded
contracts to the these manufacturers to Priare designs, de-
velop engineering data, and Plan the construction of proto-
type units.

HUD commissioned the Departmernt of Commerce's National
Bureau of Standards to develop criteria to evaluate the hous-
ing systems and to supervise design evaluation. Evaluation
was needed to insure that the system designs met standards
for adequate housing. NBS was selected for this task because
it had a staff knowledgeable in building technology as well
as an established building research program,

Existing building codes were not flexible enough for
use in evaluating new housing designs and construction
methods; therefore, NBS developed special Guide Criteria for
the Operation Breakthrough systems. Building codes, for
example, require specific materials and/or construction
methods. To provide flexibility, the Operation Breakthrough

to meet the needs of the potential occupant without specifying

the means to achieve the results. The Operation Breakthrough

HUD records show that the Government's cost for Phase I
was $22.1 million as follows.



Item Amount

(millions)
Payments to Operation Break-
through builders $11.1
Testing 5.5
Site design for Phase II - 4.7
Other costs | | -8
Total $22,1

!

PHASE_I1I--PROTOTYPE CONSTRUCTION
AND_DEMONSTRATION

HUD wanted to provide visual cdemonstrations of the cap-
bility of industrialized housing ccnstruction. Consequently,
it included in Operation Breakthrough the construction of
prototype housing units at sites in different regions of
the country. RUD wanted each site to be produced by several
manufactur.rs, with each manufacturer represented by
enough un_.ts to demonstrate land use patterns and housing
system variety.

State and local governments were asked to propose
iocations for the sites. Among other things, HUD wanted the
sitzs to be (1) from 5 to 30 acres in size, (2) accessible
to major transportation and hotel centers and (3) spread
across the country. Together the sites would demonstrate a
well-balanced combination of factors typical of the U.S.
housing market and various climatic and market characteris-
tics.

HUD received 218 proposals nominating 141 site
locations in 37 States and the District of Columbia. 1t
selected 11 locations, but two were canceled because of
budget constraints. For each site, HUD contracted for the
development of & prototype plan and costs were cnarged to
Phase I. The locations are shown on page 9,

As aspects of the prototype construciion were better
understood, HUD recognized the need for a single point of
responsibility in developing each site. Therefore, it
contracted with eight corporations (site developers) to
perform this function.



LOCATION OF OPERATION BREAKTHROUGH
PROTOTYPE SITES

muh —

King Coﬁﬁw, Wash. ] \
' Kalamazoo, Mich. .
® Jersey City, N.J.
Sacremento, Calif.
o
®
indianapolis, ind.
St. Louis, Mo.®

Memphis, Tenn.
“

Macon, Ga.
@




Each site developer would assume title to the lang,
arrange to develop the location, contract with housing sys-
tems manufacturers for construction, supervise the construce-
tion, and arrange for mortgage financing of the units. The
site developer was also responsible for providing facilities
for visitors and making arrangements to rent the prototype
units.

Housing units constructed at the nine sites are as
follows.

Operation Breakthrough Prototype Sites

TR L % i e S e mas v S e i e g T W Ty i e e e

Number of
housing Number of Site completed
Location anits  manufacturers  and_occupied
Indianapolis, Ind. 295 8 Oct. 1973
Jersey City, N.J. 486 3 June 1975
Kalamazoo, Mich. 245 7 June 1973
Macon, Ga. 287 6 Jan. 1974
Memphis, Tenn. a’/374 3 Sept. 1973
St. Louis, Mo. 464 4 Feb. 1974
Sacramento, Calif. 107 7 Nov. 1973
King County, Wwash. 178 4 Oct. 1974
Seattle, Wash. ___58 1 May 1973
Total 2,794

a/An additional 144 housing units constructed at this site
were not Operation Breakthrough units.

Of the housing urits, 46 percent were apartment houses
of four or more stories, while 47 percent were townhouse and
garden apartments. The remaining 7 percent were separate
single-family dwellings,

HUD recognized that in demonstration phase the housing
system manufacturers could not achieve lower costs through
high production rates because of the small number of units
constructed. Construction costs of the nine Phase II sites
exceeded their market value and income and the difference
of $49.5 million was paid by the Government as shown on the
following page.
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ltem Amount

(millions)

Gross prototype site costs $126.0
Less3:
Market value of prototype sites (65.4)
Program income (rents) (11.1)
Government cost $_49.5

Selected Operation Breakthrough housing units are shown
on pages 12 througn 14.
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OPERATION BREAKTHROUGH UNIT BEING
ERECTED IN KING COUNTY, WASHINGTON

PHOYOGRAPH FURNISHED BY THE DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT
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PHASE 1II--VOLUME PRODUCTION

AND MARRETING

Phase III called for about 25,000 housing units to Le
constructed under HUD housing programs. 1In March 1976 -
HUD official said about 18,000 units had been completed or
wer~ unier construction, with the remaining units in the
planning stage. Most units in this phase were constructed
under HUD's section 236 mor tgage subsidy program.

Section 236 was added to the National Housing Act by
the Housing and Urban Development Act of 1968 (12 u.S.cC.
J707-1715y). 1Its purpuse was to provide rental housing for
persons who could not afford housing on the private market,
but who were above income levels qualifying for public
housing. Mortgages were insured by HUD, but held by non-
Federal institutions. Phase III dig not involve Government
researcn funds, except for minor administrative costs and
tvo small research projects early in Operation Breakt.nrough.

Of the 22 Operation Breakthrough manufacturers, 14 built
Phnase III projects. The remainder did not participate for
various i'easons, such as cost asd other production problems,
corpora“+ marketing policies. and bankruptcy. 1In addition
to the 25,000 units discusse: above, HUD estimates that about
7,000 other housing units have been built or are being built
to Operation Breakthrough designs. Two manufaccurers account
for about 4,000 units, with the remeining 3,000 units shared
amorg 5 manufacturers,
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CHAPTER 3
OPERATION BREAKTHROUGH RESULTS -

Operatinn DBreakthrough contributed to some useful changes
in the housing industry. It did not create the large, con-
tinuous markets necessary for efficient industrialized housing
construction or document and obtain answers to quescions on
cost savings to be gained by using such construction methods.

Many factors make a definitive assessment of Operation
Breakthrough results difficult. Evaluation problems are a re-
sult of Operation Breakthrough's broad objectives, the com-
plexity of the housing industry, the way the program was man-
aged, changes in the housing market, and the suspension of
major Government-subsidized housing programs.

Operation Breakthrough's objectives were not stated in
easily measurable terms; they addressed a wide range of hous-
ing industry problems, and the industry involves thousands of
homebuilders, as well as materials suppliers and financial
institutions., Construction is governed by numerous building
codes and other regulations administered by different levels
of government. As nany forces work to promote or prevent
change within the housing industry, it becomes difficult to
isolate the effect of Operation Breakthrough on segments or
on the whole industry. Efforts, for example, had already be-
gun by various groups and organizations to solve some problems
addressed by Operation Breakthrough.

We surveyed industrialized housing manufacturers and
conventional builders for their assessment of changes in
problem areas and their opinions on Operation Breakthrough
contributions. The Department of Housing and Urban Develop-
ment did not collect suitable data on industry attitudes and
practices at the beginning of Operation Breakthrough; conse-
guently, our gquestionnaires were designed to collect informa-
tion on the beginning as well as present proaram conditions.
(See apps. III through VIII for the guestionnaires and re-
sponses to selected gquestions.)

HOUSING INDUSTRY'S_REACTION

Operation Breakthrough attracted much attention in tte
housing industry. About 40 percent of the industrialized
housing manufacturers responding to our gquestionnaires visited
a prototype demonstration site or the production facilities
of an Operation Breakthrough manufacturer. Most industria-
lized housing manufacturers and conventional builders were
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famiiiar with the program, and about cne conventional home-
builder in three considered using housing produced by Op-
eration Breakthrough participants. Twenty-nine, or 6 per=-
cent, of conventional builders bought industrialized housing
units from Operation Breakthrough participanta. HUD estimates
that about 7,000 Operation Breakthrough units have been built
or are under construction independently of those marketed un=-
der Government programs.

Conventional builders and industrialized housing manu-
facturers had widely varying opinions of Cperation Break-
through. In botn groups a sizeable minority (18 percent of
conventional builders and 28 percent of industrialized manu-
facturers) felt that Operation Breakthrough hurt their in-
dustry. Responses on the questionnaires indicate that this
was because most systems were unsuccessfully marketed.

Favorable comments indicate the program increased aware-
ness of industrialized construction methods, drew attention
to problems facing the industry, and contributed to helpful
changes in building codes. Only a small proportion of the
respondents believed, however, the program greatly helped
the housing industry.

MARKETING PROBLEMS

Of the 22 Operation Breakthrough housing systems, > are
still being marketed by their manufacturers, 14 are not pro-
duced at all, 2 are produced under license in foreign coun-
tries but not in the United States, and 1 is produced in the
United States but not by the company that participated in Op-
eration Breakthrough.

Major problems were encountered in marketing industrial-
ized housing. Adverse changes in the housing markeu: and
suspension of major Government-subsidized housing programs
were prime contributors to the lack of market success for the
Operation Breakthrough housing systems. Operation Break-
through does indicate, however, that technology demonstration
programs should be based on thorough analyses of the risks
and uncertainties of socioeconomic factors affecting the
widespread use of new technology. HUD's plans underestimated
the difficulty of overcoming barriers to rapid marketing of
industrially constructed housing.

Although studies identified the nature and extent of
barriers preventing wider use of industrialized housing con-
struction methods, preliminary work was insufficient to test
the feasibility of rapidly removing these barriers.

17



Change_in Government housing policies
and_the housing market S

Operation Breakthrough plans assumed 26 million housing
units would be built or rehabilitated in 10 years, of which
6 million would be under Government housing programs. MNost
Operation Breakthrough manufacturers anticipated Government
housing programs would be a large market for their housing
systems. At least nine depended on Government housing pro-
grams to provide over half their market. 1In 1969, HUD es-
timated that 4 million new housing units would be constructed
uwnder Government housing programs during the next decade, an
average of 400,000 a year.

In the beginning of 1973, the Federal Government sus-
pended its major subsidized housing programs pending a com-
plete reevaluation of the Federal role in housing. The
President said the programs were plagued with problems and
their intended beneficiaries shortchanged. This suspension
had a major effect on several Operation Breakthrough manu-
facturers,

In 1974, the national housing construction rate dropped
below 1.4 million units a year, about half of the construc-
tion raie assumed by Operation Breakthrough plans. Conse-
quently, market conditions faced by Operation Breakthrough
manufacturers were far worse than expected.

MARKET AGGREGATION

Tne housing market is troubled by local governments dif-
tering in the type of housing required and the regulations
under which it is produced. To provide a large market for
the Operation Breakthrough housing, HUD planned to assist
State and local governments in a market aggregation effort.
HUD conceived market aggregation as having many elements in-
cluding

--developing an inventory of housing needs,
--identifying specific sites,
-=developing requirements for the sites,

--preparing the environmental systems and comnunity
services for housing construction, and

--initiating and expediting regulatory approval for hous-
ing construction.
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HUD's success in its market aggregation objectives
depended upon overcoming many distinct and complex barriers
that previously slowed building construction. Essentially,
HUD was advocating major reform of land development procedures
with State and local governments bearing the major responsi-
bility for achieving them. Federally subsidized housing
programs were intended to be a large market in this effort.
HUD also believed that the thorough testing of the Operation
Breakthrough housing systems would permit faster and better
coordinated approval of federally supported construction by
local jurisdictions.,

When Operation Breakthrough began, few States had pro-
grams that would enable them to pursue housing market aggre-
gation. During the late 1960s and early 1970s, several States
passed laws authorizing housing agencies to perform activities
envisioned by HUD's market aggregation plans. Some States en~
countered legal and other problems which hindered their ef-
forts to create such housing agencies,

A 13973 HUD study noted that 30 States had housing finance
or development agencies, but only 15 had actually participated
in the construction of housing projects. HUD also found that
State agencies irelied heavily on the Federal aousing subsidy
programs suspended in early 1973. As a result, market aggre-
gation activities were not performed as anticipated in Opera-
tion Breakthrough plans and the program did not achieve the
continuous housing demand necessary for efficient industrial-
ized housing construction.

DEVELOPMENT PROBLE S

Despite extensive proposal evaluation, at least 5 of
the 22 Operation Breakthrough housing systems encountered
cost and other production difficulties. One firm could not
find a supplier for a major subsystem. 1In the other four
cases, the firms were not able to develop systems that could
compete economically with conventional construction. Opera-
tion Breakthrough's experience indicates that proposal eval-
uation alone may be insufficient to judge technical aspects
of new approaches ana that preliminary development work may
be necessary to thoroughly assess the technical feasibility
of new systems and approaches,

BUILDING CODES

S - — a1t it i - e oo

Industrialized housing manufacturers disagree on whether
building codes are now less of a problem for industrialized
housing than before Operation Breakthrough. Over 40 percent
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think building codes are now less of a problem, but about
one-fourth find them to be more of a problem, One manufac-
turer in four believes Operation Breakthrough helped reduce
building code problems.

Before Operation Breakthrough began, studies identified
two important ways building codes prevent or hinder efficient
industrialized housing construction.

--Rigid code requirements prevent use of new construc-
tion methods and mate; ials.

--Differing building codes in a market area create con-
fusion, delay, and excessive building costs.

Operation Breakthrough tried to remove these problems
by having the National Bureau of Standards develop Guide Cri-
teria to permit program builders wide latitude in design, ma-
terials, and construction methods and by supporting statewide
codes for indust~ialized housing,

Guide Criteria

The Guide Criteria developed by NBS for evaluating Opera-
tion Breakthrough housing established comprehensive building
design requirements based on performance standards rather than
py specifying the types of materials and construction me thods
to pbe used. Housing experts advocaced this approach to permit
flexibility and innovation in building design and materials.

HUD believed that Operation Breakthrough builders would
find local building code approval easier to obtain because
their housing designe would have been thoroughly evaluated
duiing the program, This evaluation, which included physical
testing, was of some help to builders in obtaining code ap-
provals, pbut local requirements still caused delays, increased
production costs, and prevented marketing in some areas.

Although the Guide Criteria were intended to promote in-
novative construction methods, their use created some diffi-
culties for Operation Breakthrough builders. The Guide Cri-
teria were not developed until after industry had submitted
proposals for Operation Breakthrough. As a result, housing
manufacturers were faced with new and untamiliar regquirements
during the design development process, which created confusion
and aelay. Also, some Guide Criteria requirements exceeded
prevailing building codes. These higher requirements created
uifficulties in designing most Operation Breakthrough systems.
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Many different groups are involved in setting building
code requirements, and difficult technical questions must be
resolved before new code requirements are accepted. Thus, it
1s only possible to measure Operation Breakthrough's general
effect on building code requirements.

Model code groups are an important factor in changing
building code requirements, Several such groups publish rodel
codes that State and local governments can use in establishing
their code requirements. A 1975 study for HUD by the Real
Estate Research Corporation (RERC) concluded that Operation
Breakthrough Guide Criteria requirements had some effect on
specific code provisions, led to code requirements suited to
industrialized housing construction, and changed the practices
and procecdures of some code organizations. The study noted,
however , that it will be many years before the full impact
of Guide Criteria concepts on codes is known and that many
of the concepts may be modified beyond recognition of having
Operation Breakthrough as their origin. A 1973 National
Academy of Sciences study regarded the Operation Breakthrough
Guide Criteria as an important experiment in the use of perfor-
mance standards for building design, but concluded that addi-
tional research and careful consideration were necessary be-
fore using Guide Criteria requirements in building codes.

Statewide industrialized housing codes

Wnhen Operation Breakthrough began, some States were con-
sidering legislation to make industrijalized housing subject
to the same code requirements throughout each respective
State., In May 1976, an NBS official told us that, since Op-
eration Breakthrough began, 31 States have enacted legislation
permitting statewide industrialized housing codes. Thirty of
these States established statewide code approval programs.
Most industrialized housing manufacturers believe that state-
wide codes help industrialized housing.

Since 1969, the National Conference on State Building
Codes and Standards has provided technical and other assist-
ance to State code administrators. This organization and
others were working for statewide codes when Operation Break-
thmough began and continued to do so during the program. It
is difficult, therefore, to judge Operation Breakthrough's
effect on statewide legislation. Housing experts belleve,
however, the program helped passage of some laws,
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Building codes--a continuing housing
industry concetn '

Industrialized housing manufacturers and conventional
puilders believe building codes restrict increased use of
industrialized housing construction methods. Of the industri-
alized manufacturers, 43 percent still avoid certain market
areas because of code approval problems.

Many in each group favor replacement of local building
codes with mandatory statewide building codes.

ATTITUDES ON MANDATORY STATE-WIDE CODES

INDUSTRIALIZED HOUSING MANUFACTURERS
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While industrialized housing manufacturers favor sState-
wide codes, 41 percent also want a national huilding code to
esteblish uniform standards throughout the United States. a
smaller proportion (21 percent) of conventional builders also
favor a naticnal building code.

Most industrialized manufacturers and conventional build-

€rs support some Federal Government role in building codes
through assistance to State and local governments, develop-

HOUSING INDUSTRY INNOVATIONS

Operation Breakthrough was intended to encourage using
innovative construction methods and materials throughout
the housing industry.

Some industrialized housing manufacturers and conven-
tional builders believe that Operation Breakthrough helped
advance building technology. Of the industrialized housing
manufacturers, 29 percent thought Operation Breakthrough made
at least a minor contribution. Of the conventional builders,
about 19 percent believed Operation Breakthrough helped in-
troduce new housing construction materials and 24 percent
though that the program helped introduce new housing construc-
tion methods.

HUD officials said opinions of the industrialized and
conventional builders may not give an accurate picture of the
technology innovations promoted by Operation Breakthrough,
They pointed out that many builders obtained their knowledge

journals which were negative about Operation Breakthrough's
benefits. 1In addition, they said that HUD did not mount an
effort to counteract that adverse publicity.

HUD officials said that the housing industry may not be
aware of indirect effects of Operation Breakthrough on tach-
nological developments. Many building codes, for example,
now require smoke detectors in residential censtruction, which
was largely influenced by the Operation Breakthrough Guide
Criteria.

The RERC study noted that building codes now permit
greater use of plastic Pipe than before Operation Breakthrough,
HUD officials believe their program promoted greater use of
plastic pipe, but the RERC found disagreement in the housing
industry. In light of Previcus HUD efforts to gain code
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approval for plastic pipe, it is not clear that Operation
Breakthrough contributed to their acceptance.

LABCR PROBLEMS

Favorable labor attitudes were recognized as important to
the success of industrialized housing construction when Opera-
tion Breakthrough began. Industrialized housing construction
methods require different labor practices from conventional
methods.

Construction unions are organized by craft. Electricians,
carpenters, and plumbers belong to separate unions. At the
conventional construction site, work procedures are influenced
by labor organization by craft. Agreements, for instance,
may require that only members of the electricians' union per-
form certain tasks,

The assembly line process of industrialized construction
may not be suited to the craft division of labor. Other po-
tential difficulties arise because the industrialized method
of labor in a factory replaces labor at the erection site.

A National Commission on Urban Problems reported in 1968 that
some labor practices retarded adopting new materials and im-
proving systems of handling old materials, thereby adding to
housing costs.

Early in Operation Breakthrough, HUD succeeded in get-
ting national carpenters', plumbers', and electricians’
unions to agree to support labor practices necessary for effi-
cient industrialized housing construction methods. Under
these national agreements, labor contracts were negotiated
at the plants of Operation Breakthrough manufacturers. Most
builders in the program did not encounter serious labor prob-
lems using industrialjzed housing. Several reported that Op-
eration Breakthrough helped to resolve jurisdictional prob-
lems and other matters.

Labor unions and industry attempted to resolve difficul-
ties in the uvse of industrialized housing before Operation
Breakthrough began. Agreements were reached covering factory
production of several labor unions in the same plant. These
earlier efforts make it difficult to measure the eiffect of Op-
eration Breakthrough on changes in labor attitudes and prac-
tices.

of the industrialized housing manaufacturers responding

to our guestionnaire, 35 percent reported their factory work-
ers belonged to unions. Of the respondents with workers at
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construction sites, 24 percent reported those workers were
union members.

Opinions vary on whether labor attitudes and practices
are a problem for industrialized housing. While few indus-
trialized manufacturers found labor opposition to be a major
barrier to the industry's growth, 33 percent report that they
avoided marketing their units in specific areas because of
possible labor opposition. Among conventional builders,

38 percent regard lzbor opposition at the erection site as
little or no problem, but 35 percent regard labor opposition
as a moderate to major problem.

Of the industrialized manufacturers who thought labor
opposition was less today than it was 5 years ago, 18 percent
telieve that Operation Breakthrough contributed to reducing
such opposition.

OTHER_INDUSTRIALIZED
HOUSING CONSTRUCTION BARRIERS

By demonstrating the value of industrialized housing con-
struction methods, and by familiarizing different housing in-
dustry elements with suitable procedures, HUD believed that Op-
eration Breakthrough could also help overcome financing and
transportation obstacles to greater use of industrialized comn-
struction.

Financing

Most manufacturers believe lending institutions are now
more willing to provide mortgages to industrialized housing
buyers than before Operation Breakthrough began. About half
of the manufacturers indicate, however, that to obtain work-
ing capital to finance production and inventory is now more
of a problem. The RERC, in its study for HUD, reached simi-
lar conclusions about financial institutions' attitudes to-
ward industrialized housing,

Housing construction loans usually provide payments to
the builder as work is completed at the site. Under indus~
trialized housing construction methods, most work is com-
pleted in a factory and little additional work is required af-
ter components are shipped to the erection site. To help in-
dustrialized housing manufacturers, HUD requested legislation
to permit, for Federal housing programs, payments before de-
livery of ccmponents to the site. The Housing ard Community
Development Act of 1974 (12 U.S.C. 1735f-3) authorized the
insurance of such payments by the Federal Government, but the
provision had not been implemented by fall 1975. The RERC
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study found that some private financial institutions do make
progress payments for work completed offsite, but that the
practice was not widespread and could not be airectly attri-
buted to Operation Breakthrough. The RERC also noted that
HUD was successful in having private and public financial
agencies provide $67 million for construction at the nine
prototype sites.

Transportation
The transportation of prebuilt components and modules
from the factory to the erection site can create serious
economic and technical problems for industrialized housing
manufacturers. when Operation Breakthrough began, experts
believed that industrialized housing could compete economic-
ally only within about 300 miles of the factory. As part
of Operation Breakthrough, HUD investigated methods of high-
way and rail shipment to permit economical shipment over
longer distances. HUD also worked with State highway offi-
cials to achieve more uniform highway load requirements in
the States.

The RERC study concluded that experience gained through
Operation Breakthrough shed new light on some original as-
sumptions about the transportation of industrialized housing
units. The study noted, for example, that most evidence
suggests that when the industrialized housing factory is
farther than 1 day's shipping time from the erection site,
the transpcortation cost's may exceed the cost savings achieved
by using industrialized rather than conventional building
methods. The study reported that large shipments to an erec-
tion site are almost essential to hold down transportation
costs, especially when railroads are used. The study also
concluded that Operation Breakthrough

--highlighted the importance of volume in obtaining at-
tractive shipping rates and the transportation indus-
try's cooperation,

--made a major contribution to improving methods and
equipment for transporting modules, and

--had a large effect on changes in regulatory institu-
tions and regulations on oversized modules.

The study concluded that Operation Breakthrough d4id not have

a major role in changing operations in the transportation in-
Justry.
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Despite Operation Breakthrough’'s efforts, conventional
builders and industrialized housing manufacturers responding
to our Questionnaires regard transportation costs as a con-
tinuing barrier to industrialized housing. The RERC study
noted that rising energy and transportation prices could
make future transportation costs much higher than those ex-
perienced with Operation Breakthrough. For most manufactur-
ers, transportation costs have continued to be a problem.

HANAGEMENT FOR_PROGRAM_EVALUATION

Operation Breakthrough plans called for program evalua-
tion, but did not provide for the timely collection and analy-
sis of the necessary data. HUD planners believed that evalua-
tion could be deferred until late in the program. As a re-
sult, groundwork for evaluation was not performed when it vas
needed. A major Operation Breakthrough objective was, for ex-
ample, to change attitvdes toward industrializeu housing con-
struction methods, but HUD did not collect information on at-
titudes at the beginning of the program. Consequently, there
is no data for comparison with present industry attitudes,

During the program, more important program objectives
did not allow HUD to give adequate attention to evaluation
needs. HUD originally planned, for instance, to evaluate the
prototype units after completion of the sites, but construc-
tion delays caused HUD to permit unit occupancy as soon as
possible. Once occupancy occurred, it prevented exhaustive
field testing.

Operation Breakthrough indicates that effective evalua-
tion of large-scale demonstration programs requires thorough
evaluation planning and continuing management attention to
evaluation objectives. National Academy of Sciences housing
experts believe that demonstration programs with complex ard
mul tifaceted objectives, such as Operation Breakthrough, may
provide only limited answers in housing technology research
areas, Partly because of evaluation difficulties, they be-
lieve smaller, more controlled research programs may be more
useful than large-scale demonstration programs in resolving
technical guestions. Some technical questions they believe
should be investigated through carefully correlated research
include (1) reduction in the life cycle cost of housing, (2)
improvement of housing design and materials selection, (3°
identification of gaps and deficiencies in performance tech-
nology, and (4) standardization of building definitions.
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Costs of induetrialized housing

Two important housing questions of congressional in(-iest
when Operation Breakthrough began were

--the potential cost savings of new construction methods
at high levels of production and

--the costs of meeting local building codes.

HUD required builders to submit information on produc-
tion costs and design changes required tc meet local building
code requirements. HUD did not, however, receive useful in-
formation because

--there were problems in separating the costs of prototype
construction from normal production costs and

--the information received on changes requir>d by local
building codes was inadequate for meaningful analysis
of building code problems.

Consequently, cost and production data that would be use-
ful to potential industrialized housing manufacturers is not
available. It could provide manufacturers data for estimating
the number of units necessary to reach a break-even point,
thereby helping them to determine the minimum market size
warranting investment in plant and facilities.

HUD recently attempted to analyze the construction costs
of some Operation Breakthrough projects. Under a HUD contract
in 1976, the RERC studied the relationship between the cost of
selected Phase JII Operation Breakthrough projects and compar-
able conventionally constructed section 236 projects. The
study concluded that the cost of Operation Breakthrough proj-
ects exceeded the cost of conventional projects. The best
available data for the cost comparisons c.ntained differences,
however , resulting from variations in accounting procedures
among builders. The importance of these differences was not
analyzed by the RERC.

HUD evaluations and other followup activities

HUD received studies of Operation Breakthrough from the
Urban Institute, the National Academy of Sciences, and the
RERC. These three studies stress that evaluation difficulties
were created by the way Operation Breakthrough was planned and
implemented. (See ch. 4 for conclusions of the latter two
studies which contained lessons for future demonstration
programs.) 28



HUD is also publisliing descriptions of various aspects
of Operation Breakthrough. vVvolumes already published are

-~Housing Systems Propossls for Opecra n B. eakthrough,
--Phase I Design and Drvelopment of Housing Systems,
--A Compendium of Building Concepts,
--A Documentary of Transportation and Handling Systems,
--Phase II Prototype Construction and Demonstration, and
-=A Compendium of Fire Testing.
Documents are being prepared on structi.al testing, results
of occupancy acceptance of Operation Breakthrough prototype

urits and sites, methods of monitoring occupancy, and site
planning for Operation Breakthrough.

29



CHAPTER 4

LESSONS_TO_BE_LEARNED FROM

OPERATION BREAKTHROUGH

ABOUT PLANNING AND MANAGING

TECHNOLOGY DEMONSTRATION PROGRAMS

The Department of Housing and Urban Developmer:
anticipated that after Operation Breakthrough's Phase I
(development) and Phase II (demonstration) were completed,
participating builders would continue production as the
result of normal market demand for their housing. Most -

market aggregation activities and building code reforms were

to be left to State and local governments. The long-range
success of their strategy depended on many factors outside
the control of the program. The downturn of the Nation's
economy and the suspension of federally subsidized housing
prograns, for example, created major marketing difficulties
for Operation Breakthrough builders. Furthermore, State and
local governments did not develop market aggregation activi-
ties or change building code proczdures as gquickly as HUD
expected.

Technology demonstration programs are now underway or
being con:idered in other domestic problem areas which, like
housirg, are characterized by complex, institutional inter-
relationships among Federal agencies, State and local
governments, and the private sector, When such programs
have begun, many planning and management factors influence
their success. We found that Operation Dreakthrough pro-
vides lessons about technology demonstrations that Federal
agencies should consider in their present and future pro-
grams. Operation 3reakthrough indicates that demonstration
programs should involve

--thorough preliminary work to develop design criteria,
evaluate proposed approaches, and analyze market
uncertainties;

--feasible strategies to overcome marketing problems;

--research to rcsolve technical qguestions; and

--planning for program evaluation.
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NEED _FOR PRELIMINARY WORK

Design criteria should be firmly established before
demonstration proposals are requested from industry. HUD
recognized the importance of proposal preparation in the
technology development procees, but detailed design criteria
were not established before HUD requested proposals from
industry. Confusion and delay occurred because of untimely
testing of housing desiqgns.

Despite HUD's extensive efforts in evaluating Op:zration
Breakthrough housing system proposals {22 proposals selected
from a total of 236 submitted), at least 5 systems encountered
cost and other production problems. While important to the

_technology development process, proposal evaluation alone may

—pe-insufficient to judge the technical aspects of new ap-

proaches, Preliminary development work may be the added
factor needed to thoroughly assess technical and economic
feasibility of proposed approaches, Even with timely intro-
duction of design criteria and indepth evaluation of
proposed approaches (including preliminary development work
ani testing), there will always be risks of failure., The
goal of eliminating systems with little or no caance of
market success allows the Government to concentrate its
resources on systems with highest market success potential.

Exper ience gained through Operation Breakthrough also
shows that preliminary analysis is needed to assess market
uncertainties., Operation Breakthrough plans, for example,
were based on assumptions that there would be high housing
construction rates for 10 years and that Government-
subsidized housing programs would continue. Government
housing programs were suspended, the housing market declined,
and Operation Breakthrough housing producers faced severe,
unanticipated marketing difficulties.

Market analysis should be designed to help answer the
following questions,

--Under what conditions will the new approaches have a
good chance of market success?

~-Are the demonstration program objectives and goals
reasonably attainable in view of market uncertainties?

-~--Should plans be developed to cope with arising
marketing problems?
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NEED FOR FEASIBLE STRATEGIES

Demonstration program plans should include strategies
sufficient in scope and duration to overcome marketing prob-
lems retarding using new technology. Although problems which
prevented widespread use of industrialized housing construc-
tion methods were identified, HUD began marketing efforts
without assessing the feasibility of its plans to remove or
bypass marketing barriers.

HUD was able to help bring about change through coop-
eration with other Government agencies and non-Government
organizations. These changes included (1) exploring new
housing construction methods, (2) examining building design
requirements, (3) passing statewide building codes, =~
(4) developing and testing new labor agreements for indus-
trialized housing construction, and (5) strengthening the
National Bureau of Standards' building research program.

Operation Breakthrough, however, did not bring about
the major market aggregation changes it planned, State and
local governments had planning and regulatory responsibili-
ties which were critical to greater housing market aggrega-
tion. As a result, nationwide changes occur only through
the independent and deliberative actions of many State and
local governments.

In domestic problem areas, responsibilities are often
shared among different levels of government. It is impor-
tant, therefore, to consider problems of intergovernmental
relations, the time required to bring about changes, and
the incentives which will work best to achieve the desired
changes.

NEED FOR RESEARCH OF TECHNICAL QUESTIONS

Demonstration programs should be supported by systematic
research designed to resolve major technical guestions
relating to the demonstration effort., Because demonstration
programs with many different objectives may provide only
limited answers to individual technical questions, National
Academy of Sciences experts who monitored Operation Break-
through believe that carefully controlled research is neces-
sary to resolve technical questions. Operation Breakthrough
plans and Federal legislation, for example, recognized the
usefulness of obtaining detailed cost data on industrialized
housing systems, but useful data was not obtained.
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NEED_TO PLAN_FOR PROGRAM_EVALU:TION

Demonstration program plans should irclude adeguate
evaluation plans, provide for collection cf basic data
necessary to measure change, and assure the systematic and
timely collection and analysis of evaluation data during the
program. Because complex factors are likely to make demon-
stration program evaluation difficult in national problem
areas, effective planning and management are necessary to
produce useful evaluations,

Effective planning for demonstration program evaluation
is also necessary to lay a sound foundation for future
research work. 1If better data had been collected on build-
ing code problems encountered by Operation Breakthrough
participants, more valuable contributions could have been
made to present research on building requirements.

OTHER STUDIES OF OPERATION BREAKTHROUGH

Two other recent studies reported that there are lessons
from Operation Breakthrough which can help improve future
technology demonstration efforts. Both studies concluded
that the established time frame for reaching Operation
Breakthrough's objectives was to.~ short and other mznagement
considerations needed more attention.

Under a HUD contract, the National Academy of Saiences
formed an advisory committee on Operation Breakthrough. The
committee's report in 1974 poirted out the following factors
relevant to future technclogy demonstration efforts.

=-Government housing programs must be planned on the
basis of a long view. The time frame allotted for
reaching Operation Breakthrough objectives proved
unrealistic.

-~Elements ¢, housing technology may be examined better
in individual research projects, rather than through
complex demonstration programs with multifaceted
objectives.

--I1f the new technology is to survive in the market-

Place, demonstration programs should be based on
sound cost/benefit information.
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The Real Estate Research Corporation's 1975 study of
Operation Breakthrough showed the following implications for
technology demonstration programs.

-=-Operation Breakthrough, a complex prog. am, was begun
with an extremely short program-design perind. One
principal lesson of Operation Breakthrough is not to
attempt too much too quickly because the adoption and
diffusion of an innovation is not an instantaneous
process, It is difficult to convince individuals and
organizations to expose themselves to significant
long term risks of product failure without a long
ternm Federal commitment.

--Without sufficient staff and funding to coordinate
interconnected elements, the management of balanced
progress becomes impossible, Much continuing pro-
gram evaluation is necessary to keep the program on
target.

--Demonstration sites should be located as close to as
many potential adopters as possible because communi-
cations decrease as distance increases. The demon-
stration should occur as much as possible in the
normal marketplace. The more special waivers and
exemptions allowed to complete the prototypes, the
less convincing the demonstration and the later the
start of the institutional learning process.

AGENCY COMMENTS

The Department of Housing and Urban Development
officials found our report to be a thorough evaluation of
Operation Breakthrough and cited no major problems with the
contents. The Department of Commerce officials said the
report presented a fair assessment of the National Bureau of
Standards' activities in Operation Breakthrough.

MATTERS FOR CONSIDERATION
BY THE CONGRESS

Exper ience gained through Operation Breakthrough should
be useful to the Congress in authorizing, funding, and
monitoring technology demonstra“ion programs.
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APPENDIX I APPENDIX I

J"““' ..\

:"* * DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT
WASHINGTON, D,C. 20410
Toang u‘"
AUG 181976

ABBISTANT SECRETARY FOR
POLICY DEVELOPMINT AND RESEARGCH

Mr. Henry Eschwege

Director

Community and Economics
Development Division

United States General Accounting
Office

Washington, D. C., 20548

Dear Mr. Wge :

Secretary 'iills has asked me to respond to your letter
of July 28 in which you enclosed a review copy of a draft
report titled '"Operation Breakthrough --- Lessons Learned
About Demonstrating New Technology."

My staff has reviewed this report and does not find
any significant problems with its contents.

I would like to congratulate your staff on u very
thorough job in evaluating the program.

Sincegely,

Charles J, Orlebeke
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APPENDIX II APPENDIX II

UNITED STATES DEPARTMENT OF COMMERCE

The Assistant Secretary for Science and Technology
Washington, 0.C. 20230

AUG 21976

Mr. Henry Eschwege

Director

Community and Economic Development Division
United States General Accounting Office
Washington, D.C. 20548

Dear Mr, Eschwege:

This letter 1s in response to your July 28, 1976, request to the Secretary
of Commerce for comments on the General Accounting Office's proposed report
to Congress, ''Operation Breakthrough--Lessons Learned About Demonstrating
New Technology." Pages 9, 24, 25, 26 and 4l present a fair assessment of
the activities of the National Bureau of Standards in Operation Breakthrough.
A few minor changes are suggested and are listed on the enclosed "proposed
changes" sheet.

If we can be of additional assistance in making input to this report, please
feel free to contact us. If you wish to contact the National Bureau of
Standards directly, please feel free to call Dr. Richard N. Wright, Director,
Center for Building Technology, Institute for Applied Technology, telephone
number 921-3377.

Sincerely,
: 2
;:L-{/ ’% ZQ’J‘-"“’/”/VZM»K
Betsy Ancker-Johnson, Ph.D.

Enclosure
GAO note: Page references are to portions of the report draft where the
National Bureau of Standards' role was discussed. The minor

changes proposed by the Department of Commerce were oconsidered
and made when appropriate in the final report.

36



APPENDIL{X III APPENDIX III

U, s GENERAL ACCOUNTING OFPPICE

SURVEY OF BUILDERS AND DEVELOPERS

INSTRUCTIONS

Please read these questions carefully and anawer each one as frankly and completely as possible. 1f a ques-
tion does not apply to you, cross it out and go on to the next question, Please feel free to add any additional
comments you may have at the end of the questionnaire,

While most of the terms will be clearly understood the tem industrialized housing may be ambiguous and
should be defined, For the puipose of this questionnaire, INDUSTRIALIZED HOUSING includes the three follow-
ing types of housing:

A. Modular house ~ a house built, assembled and finished in a factory and then shipped to the sito as &
thrre-dimensional module or section which meets typical local bullding codes. More than one module or
sec':an may be used to make a complete living unit.

B. Prefabricated house - a house in which major parts (nteshung doors, cabinets, truases, wall panels,
mechanical, electrical or plumbing cores, etc.) are fabricated to some degree in the factory, but not
necessarily as three dimensional units, and then shipped to the site to be assembled.

C. Pre-cut hoyse — a house which requires some degree of on-site fabrication (trusses and wall pancis may
be included, nowever)., On-site labor is used to a greater extent than in prefabricated houses, but to a
leaser dearee than thal uxed in convertional construction.

Industrialized housing, s we have defined it, does not include mobile homes, double-wide mobile homes or

components (pre-hung donts, ready-made windows, assembled roof trugses, wall and floor panels, electrical or
plumbing cores) which are not sold in a cemplete housing package.

SECTION | - GENERAL INFORMATION 6. Please indicate the number of housing units con-
1. Pleasc identifv your fim. structed by your fim in 1973 and 1974, and planned
Name o for 1975 construction.
Address 1973 1974 Planned 1975
Zip Code Single-family ) N
2. Please identily company official completing this Multifamily
questionnaire. 7. What percentage of your housing units ate erected in
Name the folluwing areas?
Title Scattered luts in metropolitan areas
Telephone Area Code i
—— Scattered lots in small towns
3. How is vour fitm organized? Scattered lots in rural areas ]
[ 1Sole proprietorship Planned developments in metropolitan areas
[ JPartnership Planned developments in small towns

{ 1Public corporation Recreationa! developments

! Private corporation

[ }Other (plrase specily) Other (please specilfy)

100%
4. Are you a subsidiary of another corputation? 8. Duting the last five years, did your fimm discuss with
[lYes No the following firms the possibility of using their in-
If yes, please list the name of parent corporation. dustriulized housing units? Please (v/) any such
fims,
If you bought units from any of the firms please place
5. What is the approximate sales value of your 1973 and a ‘B’ in the appr. priate box(es).
1974 housing construction? (Also include market {Jarcoa "] Materinl Systems Corp,
value of units built for your own account), Roise-Cascade - National Homes
Building Sysiems Intem’l %PANTEK {Ba!l Brothers)
1973 1974 TCAMCI (Module Communtties, Pempton
-_— — , tne.) | ) Ropublic Stes!
L] Christiana Western Rouse-Waies
D Descon/ Concordia Seh 'z
Forest City Enterprises/ Shelley
Ditlon Stirling Homesz
[ JGeneral Etlectric TRW
[ IHercules {1 Towniand (Kesns Corp.)
{_]Home Building Cormp.
JLevin
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9, What year did your fim enter the residential housing
business?
Year
10, Excluding your customer's concem over high interest
tates and the unavailability of mopey which are
problems common to the entire housing industry, to
what degree do you believe that the following factors
are abarrieror problem for the gmwth of the indus-
trialized housing industry —-- that is, what factors
are keeping the industrializ:d Fousing industry
from increasing its share of the total housing units
built each year® (Check one box for each factor.)

SECTION 1i — QUESTIONS FOR BUILDERS WHO
HAVE USED INDUSTRIALIZED
HOUSING

Please complete questions 12 through 20 if your fim
has used industrialized housing units in 1973, 1974 or
1975, If your fim has not used industrialized units
during this period, please skip to Section 1l (Question
]

rayn

12. What year did your firm start using industrialized
housing units?®

Year

E

L] _’g 8

L ? K L) g
[4 G - '55 &
& [ 4 3
e lg | & 13el e
[ s v egn. &
51| 8 les| s
| 5] % |E5] 5
E H g s B =
- 13

13, What is the approximate sales value of the indus-
trislized housing units erected by your fimm in
1973 and 19742 (Also include market value of

units built for your account),
1973 1974

. Please indicate, the number of single-family and
multifamily industrialized housing units used by

a, Building code
requirements

your fim in 1972 and 1974 and the planned use of
the same type o units in 1978,

b. Labor cost

C. Material cost

d, Consumer acceptance

e. Builder/developer's
acceptance

f. Difficulty in getting
pemanent financing
for industrialized
housing

g Labor opposition
at the plants

h. Labor opposition at
erection sites

« z
L o s
3 3 @
= ® a
1973 e
Single-family
Multifamily
1974
Single-family
Multifamily

i. Working capital for
financing inventories
and production

PLANNFED 1975
Single-family

Multifamily

j+ Scattered markets

k. Transportation costs

15. What percentage of your industrialized housing

I. Highway load width

units are erected in the following areas?

restrictions
Percentage
m. Other -
(please specily) Scattered lots in metropolitan areas
-
Scattered lots in small towns
Scattered lots in rural areas
11, lrLgour opinion, Whlctl' of ;P(;]e factohrs listed in _the Planned developments in
above question _(ques ion 10) are the three most metropolitan areas
significant barriers or problems for the growth of
the industrialized housing industry today? Please Planned developments in
tespond to this question by placing the letter to the smull towny
lt;f't ?Vf the selected factor in the appropriate spaces Recteational developments
ow,
Other (please spocify
Most significant factor is letter ! f ¥
2nd most sigunificant factor is letter o -
3rd most significant factor is letter M

——— e

16. In 1969, approximately what percent of the total
housing built by vour fim were industrialized
units ?

Y%
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17. What effect did Operation Breakthrough have on your
firm's decision to use industrialized housing?
{Check one box only).

[ None — already using industrialized housing
ptior to Operation Breakthrough

'] None — uther factors influenced decision more
than Operation Breokthrough

1’} Some influence but not major factor
{1 Moderate influence or factor
i_IMajoc influence or {actor
18. Which statement best describes haw your industrial-
ized units are sold? (Check one box only),

{ | Most industrialized units are built on a pre-sold
basis to the otder of specific buyers,

) About half of the industrialized units are built
on a pre-sold basir to the order of specific
buyers. The rest are built on a speculative
basis for sale.

) Most industrialized units are built on a spec-
ulative basis for sale,

"] Other
19. What is the usual shipping distance from the plant

where industrialized housing units are built to the
place where they are erected?

—— . H I

20. Which of the following factors best describe what
your firm believes to be the majot advantages of
using industrialized housing. Indicate the most
important advantage with 1; the second most im-
portant, with 2; und the third, with 3. (Check three
boxes only),

{] Cost of industrialized housing units is less
than cost of conventional units of compar hle
quality.

"] Shorter construction time.

. | Prefer buying complete industrialized unit from
one manufacturer to purchasing materials from
many different sources.

{71 Better control of construction costs.
{ 1More design flexibility.

[} Better quality control

{7 Manufacturer’s help in marketing

[ JOther (please explain)

SECTION Ill - QUESTIONS FOR BUILDERS WHO
HAVE NOT USED INDUSTR.~V.IZED
HOUSING

Please complete questions 21 through 24 if your fim
has not used industrialized housing units in 1973, 1974
or 1975, If your firm has used industrialized u.its
during this period, please skip to Section 1V (Question
2R),

21. Which of the following statements best describes
your fim’s use of industrialized housing units?
(Check one box only).

{ ] Explored the possibility of using industrialized
housing units, but never seriously negotiated
with an industrialized housing manufacturer,

) Negotiated with specific industrialized housing
manufacturers, but never used industrialized
housing units,

{ 1Used ir.dustrialized housing in the past, but do
not use them now.

I Never eonsidered using industrialized housing.

22. Which of the following statements best describes
your firms future use of industrialized housing
units » (Check one box only).

[ Fimm plans to use industrialized units in next
two years,

~) Fim has no specific plans lo use industrialized
units, but is likely ‘o use them in the next
five years.

T} Fim is unlikely to use industrialized units
during the next five years,

23. Would your fim considet using industrialized housing
if adequate information or studies were available
showing that industrialized housing cost less than
conventional housing of comparable quality ?

_JNo

If you checked ‘‘No’’, please explain:

iYes

PLEASE SKIP TO SECTION IV ( QUESTION 25) AFTER
COMPLETING THIS SECTION,
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24. Which of the (ollowln%.hctou beat describe what |27, Pleass describe sny major changes in the building

your firm believes to be the ma of materials uged by your fim during the last five
using industrialized houllng ndicate the most years,
important with 1; the second most important with 2;

and the third with 3, (Check three boxes only),

(3 The cost of transportation from the {actory to
the site makes the use of industrialized housing
mote costly than conventional built housing -
units of the same quality.

{0 Even ignoring transportation costs, the use of
industrialized housing is more costly than con- 28, Please describe any major changes in housing con-
~entional built housing units of the same quality. struction methods used by your ?lm during the last

7] More building code problems with induatrialized five years,
housing than conventional built housing

{7 Homebuyers prefer conventional built housing
to industrialized housing

] More labor problems with industrialized housing
than conventional built housing

O Other (please specily)

29. Check *he statement that best describes your
opinion of future housing construction, (Check only
gne box.)

{0 Neither construction method not the materials
used will change much in the next five years

[ while constmuction methods won’t change much,

SECTION 1V - QUESTIONS TO BE COMPLETED BY new materials will be widely used in the next
ALL BUILDERS five years
{J In the next five years, there will be great
CONSTRUCTION METHODS AND MATERIALS changes in housing construction methods, but
the materials used will be the same
25, Has your firm used major components (such as J Both materials and construction methods will

kitchen an¢ bathroom modules, and well and floot
panels) in its housing construction during the last
two vears® (Please o not include major com-
ponents included as part of complete industrialized
housing units.)

change greatly in the next five years

30. Do you believe that the technical knowledge and
materials needed to effectivelg produce industrialized
housing existed in 1969 and 19747 (Check one box

{J Purchase of major components for each yeat.)
7] Off-site fabrication of major components by Yes No Don’t Know
your own fim 1969

T On-site fabtication of major components by

your own firm 1974
U Have not used major components 31, What do you think the Federal Govemment should do
"} Other (please describe) to support technological innovation in the housing

industry ? Check ALL the functions you believe the
Federal Govemment shouid perform.

{1 No role for Fedetal Govemment

, (] Develop better code requirements
26. Does your fim now use materials and construction 0
methods that it did not use in 19697 Check opne -/ Develop better test procedures
box under materials and one box under construction ] Test new materials and techniques
methods. (If your fiem did not const:uct housing
in 1969, skip to question 29.

[ Perform research to develop new materials

Construction .
Materials Methods 1 Decv::g?n:\&?o:ppmuches to housing
Almost no change {] Support training programs for building code
Some change, but inspectors
mostly same — "] Other (please specily)
Major changes
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33,

34,

BUILDING CODES

32, Some states have enacted mandatory state-wide

building codes. In those states, all housing is in-
spected according to a single code that has been
adopted by the state govemment, How do you fuel
about such state codes?

DO strongly against
O Moderately against
CJundecided
OModerately for
O strongly foi
What should the Federal Govemment do to help im-

prove building codes and building code administra-
tion? (Check one box only.)

[JShould not be invelved

{JShould essist state and local govemments and
model code groups but not set requirements

{JShould establish an< administer a national
building code

(JOther (please specify)

OPERATION BREAKTHROUGH

As part of Operation Breakthrough, HUD constructed
nine prototype sites at locations listed below.
Please indicate how many of these Operation Break-
through sites you had heard of and how many of
them you or another member of your firm have
visited. Please check the appropriate box(es).

36, Check a'u. of the sources listed that provided your
firm with |

aformation on Operation Breaktheough.
O Nev'spaper atticles
O Trede journals

OIReporta from 22 builders that produced units under
Operstion Breakthrough

[JHUDHousing System Proposals for Operation
Breakthrough

OJHUD Feedback reporta on Operation Breakthrough
OHUD newsletters

0O Conventiona

OOther sources (please specily)

37. What is your general feeling of the information
teceived on the results of Operation Breskthrough ?

OMore than adequate
JAdequate
Dinadequate

[)No opinion

38, What is your opinion on the following statements
about Operation Breakthrough?

N
< & Opi:ion

L Not Visited
Visited But Heard Of

Operation Breakthrough helped
introduce new housing con-
struction materials

Indianapolis, Indiana

Jersey City, New Jersey

Oper.tion Breakthrough helped
introduce new housing con-
struction methods

Kalamazoo, Michigan

Macon, Georgia

Memphis, Tennessee

Operation Breakthiough helped
support new bui,aing code
legislation

St. Louis, Missouri

Sacramento, Califomia

Opetation Breakthrough helped
draw attention to problems
facing the housing industry

King County, Washington

Seattle, Washington

3s.

Have you visited any of the production facilities
of the 22 Operation Breakthrough producers
listed in Question 87

Yes {7} No (J

39. Which of the following statements best describe the
general effect you feel Operation Brealihrough had
on the housing industry ?

{3 Greatly hurt the housing industry
(J Slightly hurt the housing industry
{JNo effect on the housing indusrty
I slightly helped the housing industry
{J Greatly helped the housing industry

41




APPENDIX III APPENDIX II.

IMPACT OF OPEI ;

Please use this space to describe how you believe Operation Breskthrough heiped or hypt the hovsing
industry.

GENERAL COMMENTS:

Please use this space for any general comments on the questionnaire or Operation Breakthrough you may
wish to make. Thank you for completing the questionnaire.
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RESPONSES BY CONVEN IONAL BUILIXCRS AND DEVELOPERS

Note:

TO_SELECTED QUESTIONS ON THE GAO QUESTIONNAIRE

10. Excluding your customer’s concem over hi gh iaterest
tigs and the unavailability of money which are
problems common to the entire nonsing industry to
what degree do you believe that the following factors
are abarrieror problem for the growtn of the indus-
trialized housing industr; —- that is, what fa:'tors
are keeping the industrialized housing industry
from increusing its share of the total housing units
built each yemi? (Check one box for sach factor.)

-------- Percent --eeeeeca...
[ : g l
E % s :3; E’ g. g
2] 5 58|~
sli| 818358
3 .g ] =
a. Building code
requirements 21120116 [15 {18 | 1
b. Labor cost 26 [ 13 (18 137 17§ 12
c. Material cost 221 971816 [ 157
d. Consumer acceptance 112116118 122 11
¢. Buildet/developer's 7]
ucceptance 24 115116 117 (16 | 12
f. Difficuity in getting
pemanent financing
for induc trialized
housing 332:15V17 {8 |11} 15
g Labor opposition
at the plants 491 9111 | 6 4 | 21
L. Labo iti
erection sites | 38| 11|13 [1a | 8|17
i+ Working capital for
financing inventories
and production 19,1118 |15 |19 | 18
j Scattered markets 23| 8120 [T0O |17 T 22
k. Transportation cnsts Wl 8l V16 1T8 1251 17
l. Highway load width
restrictions 25112117 1 15 27
m. Other
(please specity) ] 16 83
Percentages may not total 100 because of rounding.
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11, In your opinion, which of the factors listed in the

Note:

above question (question 10) are the thies most
significant barriers or problems for the growth of
the industrialized housing industry today? Please
respond to this question by placing the letter to the
left of the selected factor in the appropriate spaces

below,
---Percent---
=i
8
2| 8l %
| 2] &
- e
S| Bl B
25| &1 &
4 -Building code S '
requirements 21 8110
b, Labor cost 10 12
¢. Material cost T2 |12 |1
d. Consumer acceptance 1 8] 7 |
¢, Builder/developers
scceptance 4 13 8
f. Difficulty in geiting )
pemanent financine
for industrializea
housin! 5 4 6
g Labor opposition
at the plants - 1 2
h. Labor opposition at
erection sitcs 2} ¢ 5
i. Wotking capital for
finer .ing inventories
and production 51 6| 1
j. Scattered marl. ~ts 2| 6] 7 |
k. Transportation costs: 51 7 ]L
1. Highway load width
restrictions B 1 2] 2
m. Other
(please specify) 1 41 2
No answer 1112

Percentages may not total 100 because of rounding.
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26. Does yout fim now use materials and construction
uothoﬁ that it did not use in 1969? Check qne
box under materials and box under construction
methrds, (If your fim did not conatuet housing
in 1769, skip to qu. ‘tion 29,

s=so-cee=aPercenteeeceecaca.

Construction
Materials Methods
Almost n'eich'mp 25 28
Some ch , but
uunt.lyc :n':n': _ 4? 43
Major changes 9 12
{No answer ! 16 17

29, Check tt e statement th~t best describes your
opinion «f future housing construction. (Check only

ene box.)

Neither construction method nor the materials
used will change much in the next five years « . . .42

While construction methods won't change much,
new material v will be widely used in the next
ﬁv. y..r.‘ L ] L] L] . L] L] L) L ] . . . L] . L ] L] L] 30

In the next five years, thete will be great
changes in housing construction methods, but
the materials used will be the same ., . . . . . . 6

Both materials and construction methods will
change greatly in the next five years . ., ., ., , , .19

No answer, , . . . ..

" . s LI (] 3

Note: Percentages may not total 100 because of rounding.
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30, Do you believe that the technical knowledge and
materia’ “ needed to effectively produce industrialized
housing <dsted in 1969 and 1974? (Check one box
for sach . +ar.)

s=emea=e--Percentecccrecrmccan o nn.

Yes No Don’t Know No_arnswer
1969 40 | 28 29 4

1974] 58 | 13 25 | 3

31. What do you think the Federal Government should do
to support technological innovation in the housing
industry? Check ALL the functiuns you believe the
Federal Govemment should perform.

Percent

No role for Federal Govemment . « « & & o o o o 3]
Develop better code requirements . . , . . . . . 39
Develop better testprocedures . . . . « « « « . 14

Test new materials and techniques, . . « . . . . 28
»-etform research to develop new materials . . . . . 26

Develop new approaches to housing
construction « « « o o s+ & ¢ o 8 s 6w s e 29

Support training programs for building code
iﬂspectors s e ® e e & & & 8 s =2 s e s » 25

Other (please specily) . .18

Note: Percentages may not total 100 because of rounding.
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32, Some states have enacted mandatory state-wide
building codes. In those states, all housing is in-
spected according to a single code that has been
adopted by the state govemmcnt. How do you feel

about such state codrs?

Strongly ageinst . .
Moderately against .
Undecided , . , .
Moderately for , .
Strongly for . . .
No answer . . .

33. What should the Federal Gove
prove building codes and bui
tion? (Check one box only.

should“othinvolv.do s e o ¢ e e o 0

Should assist state and local govemments and
mode! code groups but n .t set requiraments

Should establish and administer a national

Percent

.12
. 9
e 9
. . 24
. . 45
.2

mment do to help im-

lding code administra-

)

buildingcode . « « + « « s 4 0 . 4w

Other (please specify)

Noanswer . . . . . . ¢+ « ¢ o« .

Note: Percentages may not total 100 because
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38. What is your opinion on the following statements

about Operation Breakthrough ?

APPENDIX

mmmememcncee Percent--e-cece--.
g Don’t
|§ 2 K%?” No
& [Oelnion| Apgyer
?per:ﬁon Breall‘:thmugh helped
t { .
striction materials | 19 | 26 | 40 | 16
(l)npoudtlon Bre,akhthmugh helped
t 1 -
strction methods | 28 | 24 |36 | 1
Operation Breakthrough helped
support new building code
legislation 17 17 50 17
Operation Breakthrough helped
draw attention to problems
facing the heusing industry 39 13 33 15

39. Which of the following statements best describe the

general effect you feel Operation Breakthrough had

on the housing industry ?

Greatly hurt the housing industry . .
Slightly hurt the housing industry . .
No effect on the housing industty ., .
Slightly helped the housing industry .
Greatly helped the housing industry .
No answer . . .. .. ...

Note: Percentages may not total

4

8

because

Percent
. b
. 12
. 34
. 22
. 2
. 24

of roundinag.
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QUESTIONS FOR BUILDERS WHO
HAVE USED INDUSTRIALIZED
HOUSING IN 1973, 1974, or 1975

17. What effect did Operation Breakthrough have on your
firm’s decision to use industrialized housing?
(Check one box only).

. Percent
None - already using industrialized housing -
prior to Cperation Breakthrough + « « « « « « « « 55

None - other factors influenced decision more
than Operution Breakthrough .« « ¢« « « ¢« « « + « 3

1
Some influence but not mejor factor « + « « + « o .+ o O
Moderate in{luence or fGCtOt e e e 8 & e & 8 e & e & » 3
Majorinfluence or factor. « « « =« « = » =« « o« o o « « B

20, Which of the following factors best describe what
your fim believes to be the major advantages of
using industrialized housing, Indicate the most

important advantage with 1, the second most im- e-e--Porcent-ce----
portant, with 2; and the third, with 3. (Check three "
boxes only). e

gl 2| 3

b 2 £

%6 B ©

26| & &

Cost of industrialized housing units is less

than cost of conventional units of comparable

quality, 8 . 5

Shorter construction time, 45 20 16
Prefer buying complete industrialized unit from

one manufacturer to purchasing materials from

many different sources, - 8 15 15
Better control of construction costs. 21 34 23
More design flexibility, 1 1 3
Better quality control 2 11 21
Manufacturer's help in marketing 2 1 5
Other (please explain) 14 14 13

Note: Percentages may not total 100 because of rounding.
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QUESTIONS FOR BUILDERS WHO
HAVE NOT USED INDUSTRIALIZED
HOUSING IN 1973, 1974, or 1975

23. Would your firm consider using industrialized housing
if adequate information or studies were available
showing that industrialized housing cost less than
conventional housing of comparable quality ?

Percent
Yes '

No 26

24, Which of the following factors best describe what
your firm believes to be the m_gjgar‘_qug&mmof
using industrialized housing? Indicate the most
important with 1; the second most important with 2;
and the third with 3. (Check three boxes only).

--------- Percent---ce-=-c---
L o d
c
]
21 % | 8
Y
R
22 g |z
25 o~ ()
The cost of transportation from the factory to
the site makes the use of industrialized housing
more costly than conventional built housing
units of the same quality. 10 20 17
Even ignoring transportation costs, the use of
industrialized housing is more costiy than con-
ventional built housing units of the same quality, 26 14 15
More building code problems with industrialized 6 15 20
housing than conventional built housing
Homebuyers prefer conventional built housing
to industrialized housing 39 17 16
More labor problems with industrialized housing
than conventional built housing 4 15 18
Other (please apecify) 4 3 5
No answer 12 15 10

Note: Percentages may not total 100 because of rounding.
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Uik GENERAL ACCOUNTING OFPICE
SURVEY OF INDUSTRIAU!ID HOUSING MANUPACTURERS

INSTRUCTIONS

Please read these questions carefully and answer
tion does not apply to you,
comments you may have at the end of the questionnaire.

should be defined. For the purpose of this questionnaire,
ing types of housing;

A
three-dimensional rn..dule or section which meets
or section may be used to make @ complete living

refabricated ho
mechanical, electrical or plumbing cores,
necessarily as three dimensional units,

be included, however). On-site labor is used to a

sach one as frankly and completely as poasible.
cross it out and go on to the next question.

While moat of the terms will be cleany understood the

88 — a house built, assembled and finished in a

unit,

- @ house in which major parts (pre-hung doors, cabinets,
etc.) are fabricated to some degree in the factory, but not
and then shipped to the site to be agsembled.

Pre-cyt house — a house which requires some degree of on-site fabrication (trusses and wall panels may

lesser degtee than that used in conventional construction,
Industrialized housing, as we have defined it, does not include mobile homes,
components (pre-hung doars, rcady-made windows, assembled roof trusses,
plumbing cores) which are not sold in & complete housing package.

If a ques-
Pleese fee] free to add any additional

term industrialized housing may be ambiguous and

INDUSTRIALIZED HOUSING includes the three follow-

factory und then shipped to the site as a
typical local building codes, More than one module

trusses, wall panels,

greaterextent thanin prefabricated houses, but to a

double-wide mobile homes or
wall and floor panels, electrical of

GENERAL INFORMATION ON FiRM
1. Please identify your firm.

Name
Address

Zip Code

2. Please identify company official completing this
questionnaire.

Name
Title
Telephone

Area Code

3. How is your fim organized?
Sole proprietorship

O Partnership

O Public corporation

D Private corporation
[J Other (please specily)

4. Are you a subsidiaty of another corporation?
(J Yes Ono

If yes, plesse list name of parent corporation.

5. What year did your fim stast producing industrialized
housing?
Year

6. What is the approximate valué of your 1973 and 1974
sales of industrialized housing units?

1973 sales_______ 1974 sales _____

7. Check all the types of industrialiged housing your
company produces,

(O Modutar houses
4 Prefabricated houses
O Pre-cut houses

DOther (please specity)
8. Check ail the other housing manufacturing areas

below that your firm was engaged in in 1974,

I Mobile homes

O Double-wide mobile homes

O Modulars for non-residential uses —— schools,
commercial and industrial buildings.

O Components (such as pre-hung doors,

windows,
10of trusses, floor and wal} panels,

etc,)

Ootver {please speci{ly)

9. Please indicate the number of single-family and
multifamily industrialized housing units produced by
yout firm in 1973 and 1974 and the planned production
for the same type of units in 1975,

Prefab

odular

Precut

1973 ;

Single-family

Single-family

Multifamil
1975 PLANNED [

Single-family

Multifamily
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10. Excluding your customer's concem over

Wi

;nH, and the

problems common to the entire housing industry, to
what degree do you believe that the following
factora are a barrier or problem for the growth of the
industrialized housing industry ~~ that is, what
factors are keeping the industrialized housing in-
dustry from increasing ita share of the total housing
u{mits built each year? (Check one box for each
actor.)

e | &
ARIEEHIE
SRRk R
& 'f . .g
51 § )2 51 &
IRARRLLE
E =
30§

a. Building code

requirements
b. Labor cost
c. Material cost "

d

Consumer acceptance

Builder/developer's
acceptance

Difficulty in getting

permanent financing
for industrialized
housing

Labor opposition
at the plants

F

Labor opposition at
erection sites

Working capital for
financing inventories
and production

. Scattered markets

Transportation costs

. Highway load width

restrictions

. Other

\please specily)

11. In your opinion, which of the factors listed in the

above question (question 10) are the three most
significant barriers or problems for the growth
of the industrialized housing industry today?
Please respond to this question by placing the
letter to the left of the selected factor in the
appropriate spaces below.

Most significant factor is letter

2nd most significant factor is letter

3rd most significant factor is letter

MARKETING
12. Please provide the following information on the

plants yout firm has for producing industrialised

housing.

Number of plants

Total ares of all plants (square
footage)

number of states in which
plants are located

What percentage of your industrialized housing
units are marketed by the following methods:

Percentage
Through builder/developers
Through dealers
Direct to buyers

Used in own developments
Othet (pleaae specily)

1|

14. What percentage of your industrialized housing

units are er=cted in the following areas?

E

Scattered lots in metropolitan
areas

Scattered lots in small towns
Scattered lots in rural

Planned developments in
metrovolitan areas

Planned developments in
small towns

Recreational developments
Other (please specilfy)

100%
_——a—

Which of the following soutces are used by your
fim in obtaining information on potential housing
markets?

OFederal agencies
D State agencies

15.

DCounty or local government agencies
Opealers and builder/developers
Oin-house matket surveys

CJother (please specily)
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[16. What do you feel should be the Federal Govemment's
role in identifying and developing markets for
industria'ized housing?

O Heavy involvement
O Ausist industrialized housing manufacturers
O No involvement at all

O other (plaase apecify)

23, How much of a problem lnimnni:;r'tmon costs
today compared to five years ago?

O Much less of o problem

O somewhat lpu of a problem
O same as before

[ somewhat more of a problem
COMuch more of & problem

TRANSPORTATION

17. How much of a fuctor are transportation distances
and costs in detemining how far from your plants
your firm markets its industrialized housing units?

O Little or no factor

3 somewhat of a factor

(J Moderate factor

(0 somewhat of a major factsr
0 Major factor

18. How far from your plants does your firm market its
lndustddlzedyhou:ing units? (For example: within
a 150 mile radius of plants.)

Within a mile radius of plants
19, How does your fim ship its industrialized housing
unitss?

{IMost or all units shipped by highway using
firm's own trucks and equipment

CIMost or all units shipped by highway using
common carrier

Oother {please specily)

20. Whaet is the average cost per mile for shipping
your industrialized housing units?

Average cost per mile

21, Does your fim ship any of its industrialized
housing units by rail?

[OYes ONeo

If yes, what percentage of your units are shipped
by rail?

Percentage shipped by rail

22, H. 4 much of a problem were transportation costs for
the industrialized housing industry in 1969 and 19747
(Check one box for each year.)

g % s
s« | 58| 38 |5 §
® L] s

i 83| M 1.5 sd
e | ¢ g3 g gl =k
5 e ‘§w = (§ ‘n

Transportation

costs in 1969

Transportation

costs in 1974 )

FINANCING

24, When is the buyer usually required to pay for the
industrializsed housing unit?

O

vment in full when order is placed

npayment when order placed and balance
:or to shipment of housing unit from plant

O Downpayment when order placed and balance
at time o. delivery to the site

DDowupcymont when order placed and balance
at final settlement on the house

Olother (please specify)__

25. How much of a problem is it to obtain working

capital funds to finance your production and inven-

tories until final payments are received for your
snld industrialized housing units?

ONot a problem
(OMinot problem
Osoderate problem
[IMajor problem

26. Is obtaining working capital funds to finance yout
production and inventories more of a problem

compared to five years ago?
OMuch more of a problem

[0 somewk at more of & problem
O same as before

(J somewhat less of a problem
{Much tess of a problem

today
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27. Undet conventional building practices, the builder is | 2. How much of a problem is it to deal with building

¥

&

allowed to draw portions of his construction loan at
various stages of completion of the house, How do
you feel about a similar financing mechanism for the
industrialized hausin? industry? That is, when a
unit is sold the manufacturer could obtain portions
of the unit's sales price during the production and
delivery period instead of waiting until delivery

to the site or the homebuyer's final settlement on the
house,

[ strongly against
D Moderately against
CJundecided
(IModerately for

(] Strongly for

Do you feel that the Federal Govemmeni should
take the initiative in developing an interim financing
mechanism for the industrialized housing industry
similar to that mentioned in the previous question?

[ Yes [CINe

Is it more difficult for buyers to obtain permanent
(mortgage) financing for industrialized housing
units than for conventional built homes?

{7 Much easier
{Jsomewhat easier

] Avout the same

[J somewhat more difficult
[J Much more difficult

Do you feel that mortgage companies are more
willing to grant the buyer permanent (mortgage)
financing for industrialized housing today compared
with five years ago?

O Much more willing

(O somewhat more willing
(J Same as before

(J somewhat less willing
(O Much tess willing

BUILDING CODES

31

How much of a problem was it for the industrialized
housing industry to deal with local building codes
in 1569 and 1974? (Check once box for each year.)

L, ]

‘ - <F £

s8 | S & o5 3

| sk | 88| &3 | B

=8 'ﬁe L35 £a a

o s | 28 s 5

28 | 5o | 2% | B® | &

& AE =
1969
1974

1.

34,

. Which of the following statements best describes

codes today compared with five years ago?
(O Much leas of a problem

{1 Somewhat less of a problem

[ Awout the aame

] somewhat more of a problem

(] Much mote of a problem

1f you believe that dealing with building codes is
less of a problem {or the induatrialized housing
industry today than five years ago, what effect do
you feel Operation P-eakthrough had on reducing
the building code problems?

O Major contribution in reducing building code
problems

[ Minot contribution in teducing building code
problems

(] No effect, one way of the other, on building code
problems

O Don’t know

Some states have statewide industrialized housing
codes which pemit inspections nomally made at
the building site (by local inspectors) to be made at
the factory. In such cases, the state codes may

(1) make factory inspectiong mandatory for all
communities so that atter the unit is inspected at
the factory it can be erected at any site within the
state without being inspected again, or (2) make it
eptional for local communities to accept inspections
made at the factory. Indicate how you feel about
such statewide industrialized housing codes.

Statewide Codes

MANDATORY
for local communities

O Strongly against

Statewide Codes

5or 'ocal communities|

DStmngly against

a Moderately against DModera(ely
against
(J Undecided [Oundecided

] Moderately for
a Strongly for

DModetately for
Ostrongly for

how many industrialized housing units receive code
inspections (structural, mechanical, electrical and
plumbing) at vour factories where they are built?

[ Most or all inspected in factory

J About hatf of th~ units inspected in factory
(] A few units intpected in factory

] No units inspected in {actory

54



APPENDIX V

APPENDIX V

36. Please provide information on the atates where
your units are sold and statewide industrializsed
housing codes,

Number of state where
your housing units are sold.

41. How much of a problem were labor union rules and
wotk restrictions in the plant and at consuction
sites for your firm in 1969 and 1974? (Check one box
for factory category and construction sites cate-
gory, if spplicable, for each yean)

- o
Number of states where you " | © 8 .,s -5%
sell your units that have ::s ] i3 %% .ig
statewide industrialized < 'E% ° -E al N 2
housing codes 3 by 'g el as 8| =28
Number of states v‘;ith state- o .g ‘E
wide industrialized houring
codes that have approved Factory
your housing units —_— 1969 C‘;“;::"“C““
7. Describe how stntewide certification or code Factory
apptoval from one state heips your fim get local
code approval or statewide code approval for youtr 1974 Con‘stmctlon
units in other states. (Skip to next gueltion :i your sites
::::;321 ';M receive state certification of ot 42. How much of a problem are labor union rules and
) : work restrictions in the plant and at construction
Local Code Approval  Statewide Code Approval sites today compared to five years ago?
[0 significantly Osignificantly 0 Much more of a problem
helps heips 7] somewhat mote of a problem
[(IModerately helps CIModectrately helps (] Same as before
OINo help CINo help [0 somewhat less of a problem
38, Do you avoid trying to market in certain areas I Much lesa of a problem
because of code probiems?
43. If you feel that labor opposition to industrialized
OvYes [OnNo housing is less 'today than five years ago, what
9. What should the Federal Govemment do to help effect, if any, did Operation B;nkthrough have
improve building codes and building code adminige in reducing labor's oppositions
tration? O Major contribution in reducing labor's
(7 should not be involved opposition
O should assist St te and local govemments and O Minor contribution in reducing labor's
model code groups but not set requirements opposition
[ should esteblish and administera national CINo eftect
B building code [ Don’t know
Clother (please specify) 44, Does your firm avoid marketing its units in any
specific areas because of possible labor opposition?
Oves ONe
LABOR

40, (&) Which of the following statements best describes
yout factory wotkers membership in labor uniona.

[(OrFactory workers do not belong to any union
[(OFactory wotkers belong to only one union
[OFactory workers belong to two ot more unions
D other (please specily)

PRODUCTION METHODS AND MATERIALS

45, Does yout fimn now use materials and production
methods in the manufacture of its industrialized
housing units that it did not use five years apo?
Check one box under materials and one box under
production methods. (If your fim did not produce
:r;d;mrialized housing in 1969, skip to question

Production

{(b) Do you have employees that work at the con-
struction sites?

Oves [Ono
1f yen, do they belong to a union?
OvYes [ONo

Materials

Almost no change

Some change, but
mostly same

T

Major changes
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46, Please delcribe the materials you are now u;!u
which were not used in your industrialized housing
units five years ago?

47, Pleage des=ribe the changes made in your pro-
duction m ‘thods during the past five years.

48. What statement do you feel best describes the
rontributions made by Operation Breakthrough to
the development of technological innovations in
the industrialized housing industry?

(] Major contribution to the development of
technological innovations

) Minot contributions to the development of
technological innovations

O No sffect
7] Don't know

49. Please describe any changes in .ut method of

producing or marketing industrialized housing systems|

that were made as a result of Operation Break-
through.

50. Do you believe that the technical knowledge and
materials needed to effectively produce industri-
alized housing existed in 1969 and 1974?

Yes No Don’t know

1969

1974

51. What do you think the Fe_eral Govemment should do
to support technological innovation in the housing
industry? Check ALL the functions you believe
the Federal Govemment should petform.

O o role for Federal Govemment

] Develop better code requirements

a Develop better test procedures

() Test new matenals and techniques

O Perform research to develop : aw materials

[ Develop new approaches to housing conatruction

0 Support trairing programsa for building code
inspectors

Oother (please apecily)

OPERATION BREAKTHROUGH

§2, Did your fimm submit a propusal to HUD for
Operation Breakthrough?

D Yes

CINe 1f no, please explain why you chose not to
participate in this program,

53. Which of the following statements best describes
what influence Operation Breakthrough had on your
firm’s decision to enter the industrialized
housing industry?

O None - already mr wfacturing irdustrialized
housing prior to Operation Breakthrough

(JNone = other factors influenced decision more
than Operation Breakthrough

{J some influence but not major factor

OModerate influence or factor
O Major influence or factor
54. Have you or a member of your fim visited any - .

the original nine Operation Breakthrough prototype
sites at the following locations?

Indianapolis, Indiana Oves [Ono
Jersey City, New Jersey Oves ONo
Kalamazoo, Michigan Cves Ono
Macon, Geotgiu Oves  ONo
Mumphis, Tennessee Oves [Ono
St. Louis, Missouri Oyes ONo
Sacramento, Califomia OvYes One
King County, Washington Oves One
Seattle, Washington Oves ONo
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55. Have you visited any of the producti.n facitities of ’
the 22y Operation Breskthrough producerns?

Oves GNo

86. Whic) of the sources below provided your fim with
information on Operation Breakthrough?

0O Newspaper articles
O Trade journals

] Reports om 22 builders that produced units
under Opcation Breakthrough

Owup Housing System Propoxals for Operation
Breakthrough

CJHUD Feedback reports on Overat,  Breakthrough
Onuo newsletters

O conventions

(J Other mources (please specily)

57. What is your ganacal feellig o' the ‘nformation
teceived tn the results of Operation Breskthrough?

Dlon than adequate
a Adequate
Dlandoquou

SNe opinion

53. Which of the following atatements best desctibes
the general effect you feel Oparation Breakthrough
had on the ind;m“;llud housing industry?

DGn.uy hurt the industrialized housing
industry

O st ghtly hurt the industriatized housing
industry

OINo effact on the industrialized housing
industry

Dsnd\tly helped the industrialised housing
industry

Dunltly helped the .adustrislised houzing industry

Pleasu use this space to describe the significant effects,
housing industry, and add say general =ommen’s on the
to make. Thank you for completing the questionnaire,

it any, you think Operation Brecithrough had on the

questionnaire or on Operation Breakthrough you may wish

IMPACT OF OPERATION BREAKTHROUGH ON THE HOUSING INDUSTRY:

GENERAL COMMENTS:
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RESPONSES BY INDUSTRIALIZED HOUSING MANUFACTURERS

TO SELECTED QUESTIONS ON THE GAO QUESTIONNAIRE

10. Excluding your customer's concen: over high interas:
and the ynavailability of mcney which e
problems common to the entire housing industry, to
what degroe do you believe that the following
{actors ate a barrier or problem for the growth of the
industrialized housing industry -— that is, what
factore are keeping the industrialized housing in-

dustry from increasing its share of the total housing
units built each year? (Check one box for each

{asctor.)
£ g |
IRIEREIERT
--------- Percent=------- s s |5 1s%]¢t 3
s | 5| ¢ §_§ s ®
AR RERLIRAE
-t
8. Building code
tequirements 201 191 22{ 17
b. Labor cost 411 201 19| N
¢. Materi:! cost 14 2313

d. Consumer acceptance| 51 | 21 16, 5

e. Builder/developer's
acceptance 38| 20] 20{ 16

f. Difficulty in getting
permanent financing
for indurtrialized

housing 381 121 10/ 19|
§- Labor opposition

at the plants 78 6 71 5
h. Labor opposition at

erection sites 49 2 16 7

i. Working -apital for
financing inventories
and production 28 17 14{ 1

j. Scattered markets 32 | 19| 26} 12
k. Transportation costs [ 17 | 19 | 28 1‘3

1. Hi load width
et osdwidh o 11 | 19] 15

m. Other

(p! ify) ll
plaase apecily, 1 ) 3] - |12 iss

Note: lercentages may not total 100 because of rounding.
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11, In your opinion, which of the factors listed in the
above question (question 10) are the three most
significant barriers or poblems for the growth
of the industrialized housing industry today?
Please respond to this question by placing the
lotter to the left of the selected factor in the
appropriate spaces below,

=-=Percente~---
iR~
2| £
E1E
o. Building cod
roquirements 12 |12 |
b. Labor cost 7.. 8
c. Material cost 17 130
d. Consumer acceptance] | 1
¢. Builder/developer's
_acceptance 411 8
f. Dificulty in getting
ot induateialived™®
ot indus s
housing 19N 9
g Labor opposition
st the plants 110 2
h. Labor opposition at
_ orocdon"l?t:l 21| 4 6
i :orklni: c:plul &:{
nancing inventories
and pmdtedon 16 | 15 9
j. Scattered markets 1 & 1}
k. Transportation costs 9 | N
I. Highway load width
n:thrlct.iyon: 6 4 7
m. Other
(please apecity) 5| 6 3
No Answer 3] 4| 6

Note: Percentages may not total 100 because of rounding.
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16, What do feel should be the Federal Govemment's
role in identifying and developing markets for

industrialized housing?

Percant

Htlwlnwlmmt.......-.-.. 9

Assist industrialized housing manufacturers
¢ ¢ 8 s s 6 s e e 32

No involvement at all ., ,
Other (please apecity)

. . 45

. 6

NO answer [ . L] . 7.’ V‘ * V. Ll | ) L] + ] Ll 8

23. How much of a probiem are transportatisn costs

today compared to five years ago?

Much less of a problem . .
Somewhat less of & problem
Same as before, . . . ,
Somewhat more of a problen

Much more of a problem .
No answer, ., . . . .

Note: Percentages may not total

60

Percent
. [ ] . 3

[ ] . L] . 3

100

L3

... 30

... 2
R

because of rounding.
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2. Is obtaining working capital funds to finance your
production and inventories more of a problem today
compared to flve years ago?

Percent

Muchmoreof aproblem « « « « « « « « « + 28
Somewhat moreof apruilem + « o« « « « o . 25
Seme as before |, ., ., . ., . .. . . 32
Somewhat less of a problem N
Much less of a problem

No answef‘ ) L] L] L] [ ] . L] * L] . . . ’ .

W W w0

30. Do you feel that mortgage companies are more
willing to grant the buyer permanent (mortgage)
financing for industrialized housing today compared
with five years ago?

Percent

Muchmorewilling . . . . , ., ... .. 30
Somewhatmore willing , . . . . . . .. 43
Samrasbefore . . . . . ..., ... 17
Somewhatlesswilling . . . ., ., ., .. 3
Muchless willing « . . + « « . . . . . 3

6

Noanswer . . . . . . .. ... ..

Note: Peicentages may not total 100 because of rounding.
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31. How much of a problem was it for the industrialized
housing industry to dea! with local building codes
in 1969 and 19747 (Check one box for each year.)

--.-----‘-‘--Percent'.--------— ------
- ]
- 8 °8 © ] 5 8 [
Q - 3 = Q
- [ ] 8 -
St & 52| ;|2
53 £ g S 8 ~
“ HEERE
69| 20 | 12 ] 16 | 20 | 22 I3
1974 20 25 17 P4 11
32. How much ot a problem is it to deal with building
codes today compared with five years ago?
Percent

Much lessof aproblem . . .« « .+ .« & 12
Somewhat less of aproblem . . . . .30
Aboutthesame , , ., ., . . . . . .26
Somewhat moreof aproblem . . . . .15
Much moreof aproblem . + « « + &+ & 13
No answer . . + ¢+ . ¢ o+ 5

Note: Percentages may not total 100 because of rounding.
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33. If you believe that dealing with building codes is
less of a pioblem for the industrialized using
industry today then five years ago, what effect do
you feel Cperation Breakthrough had on reducing
the building crde problems?

Percent

Major contribution in reducing building code
Pmblw. . . L] L] . ] L] [ L ] L] ] . . . L ] 9

Minor contribution in reducing building code
pmbllnu.....-........."s

No effect, one way or the other, on building code
plobluu-..............37

Don’tlmow..........-...zs
Noanswer . ., ..., ....... 14

34. Some s'ates have statewide industrialized housing
codes which pemnit inspections nomally made at
the building site (by local inspectors) to be made at
the factory. In such cases, the state codes may
(1) make factoty inspections m;?gg;gfy for all
communities o that after the unit is inspected at
the factory it can e erected at any site within the
state without being inspected again, or (2) make it
eptional for local communities to accept inspections

mede at the factory. Indicate how you feel about
such statewide industrialized housing codes.

Statewide Codes Statewide Codes
ent
gr iocai commupities  Percent ior‘loca} communitjet Pe;;
i t L] * L]
Strongly egainst, , , 10 Strongly agains

Moderately against, ., 2 Mc:d‘o‘ri:t:tl;: o

[ 2 [ ] L] [ ] L ] 6
Undecided, , ., , ., 14 Undecided !
Moderately for 17 Moderately for . . . . 12
Strongly for . . . ., 5] Strongly for « « + . . €
No answer. . . . 6 No answer . . . . 28

Note: Percentaces may not total 100 because of rounding.
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3, Whet should the Federal Govemment do to liel

improve building codes and bullding code ulnrnu-
tration?

Percent

Should not be involved e 0 e s o e v s @ 20

Should assist State and local govemments and
modsl code groups but not set requirements . . . 32

Should establish and administera national
h‘!d‘ﬂ' md. [ ] . [ ] [ ] L ] L) . L ] . L L ] L ] . 41

Other (please apecily) _. 3
Mo answer . . . « + + « ¢« ¢ s s 2+ 4

42. How much of a problem are labor union rules and
work restrictions in the plant and at construction
sites today compared to five years ago?

Percent
Much moreof aproblem . . . . . . . , ., . . 7
Somewhat moreof aproblem . ., ., ., ., . , . . 12
Semeasbefore . . . . . ..., ... 47
Somewhat less of aproblem , , . . . . ., . . 9
Much lessof aproblem ., . . , , , ., . ., . 3

Noanswer . . .. .. .44+ . 28

Note: Percentages may not total 100 because of rounding.
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43, 1f you feel that labor o

h‘oulln1 is loss todey
offect, i
in reducing

APPENDIX VI

sition to industrialized
an (ve years sgo, what

Mejor contribution in reducing labor's
opposition + ¢+ v ¢ ¢ ¢ e 2 0 4 e

Minor contribution in reducing labor's

opposition , , , ,
NO .t‘.et ] [] . L) .
Don’t know “ 0 e o s

No answer . . . .

L] ¢ » 8 9 ¢ @

¢ & 3 ® & 0 0

[ ¢ o ¢ & &

nn{. did Operation Breskthroug have
sbor’s opposition?

Percent
. 6

.12
. 33
. 30
.19

45. Does your firm now use materials sad production

methods in the manufacture of its industrislized
housing units that it did not use five years ago?

Check one box under materials and one box under
production methods. (If your fim did not produce

industrialized housing in 1969, skip to question

49.)

wemcccaPEreentecacnce.

Production
Almost no change |
Some ch , bu
mo':t.ly ::n': ' 53 48
Major changes 10 23
No answer 15 18

Note: Percentages may not total 100 because of rounding.
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43, What statement do you feel best describes the
contributions made by Operation Breakthrough to
the development of technological innovations in
the industrialized housing industry? .

Percent

M~ or contribution to the development of
technological innovations , , , , ., ., ., . ... ... &4

Minor contributions to the development of
technological innovations , , , . , ., .. .. .. .25

Noeffect . . . . L I T S S S S S S S R S 30
Don"tkaow ¢ o+ ¢ ¢ ¢ ¢ 4 ¢ o . e e e 8 s s s e @ 25
NO answer L S S T Y S S S S S S S SR S ]5

50. Do you believe that the technical knowledge and
materials needed to effectively produce industri~
alized housing existed in 1969 and 1974?

-------------- -Percent----mcecencaaa-
Yes No Don’t know No answen
1969 69 14 12 6
1974 8l 6 8 6

Note: Percentages may not total 100 because of roundir .
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51, Whet do you think the Federal Govemment should do

to support technological innovation in the

industry? Check ALL the functions you believe

the Federal Government should perfom.

No rmole for Federal Government , , |
Develop better code requirements ¢« 0 e
Develoo better test procedures , |, . .
Test new materials and techniques « . .
Perform research to develop new materials

housing

.

Develop new approaches to housing construction

Support training programs for building code

inlp.ctou...-...-.-...

Other (please apecily)

Note: Does not total 100 because each

respondant checked more than one

box,

53. Which of the following statements best describes

what influence Operation Breakthrough had on your
fiom’s decision to enter the industrialized

housiag industry?

None - already manufacturing industrialized

housing prior to Operation Breakthrough ,

Nui@ « other factors influenced decision noce

than Operation Breakthrough . |
Some influence but not major factor , .
Moderate influence or factor , ., . .
Major influence or factor . . ., . .
No answer, , , ., ., .

. LI B Y

.

\-

APPENDIX VI

Percent

26
4
15
30
28
25

36
9

Percent
. . 72

. L] ]

P -~

Note: Per.entages may not total 100 because of rounding,

67



APPENDIX VI APPENDIX VI

S8. Which of the following statements best describes
the general effect you fee! Operation Breakthrough
had on the industrialized housing industry?

Percent
Greatly hurt the industrialized housing
industry . . . . . . i s e s e e e e s e s 12

Slightly hurt the industrialized housming
industry

L] . . . . * Ll . . L) . L) * . L] . . . 15

No effect on the industrialized housing
indultty........-..

Slightly kelped the industrialized housing
industly ., . . . . 4 v e s 0 e s 0 e e s . o« 28

Greatly helped the industrialized housing industry, . . . 6
No answerc L] \d . [ . L ] . . . . L[] * L] . L3 . 15

¢ o . A & 3 . 23

Note: Percentages may not total 100 because of rounding.
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QUESTIOMAIRE TO OFERATION BREAKTHROUGR RGUSING §YSTEMS PRODUCERS

Heme of Breakthrough System

Paraon Completing Questionnaive:
Rane

Present Title

15 )

Address

I4p Code

Telephone

Before participating in Operation Breskthrough,
vhat vas your firu's tavolvemant in rhe housing

iadustry?
D Conventional .bulldsr
D Produced industrialised housing
D General contractor
Supplier

No pravious involvement ia housing indystry

[:] Other: (Plesss explain)

Which of the following factors led your fira to

participata ia O,eration Braakthrough?

Already in industrialized housing,
aud sav Oparacion Breakthrough as °
& vay to increass market

Regarded Operation Breakthtough ase
& good wey to enter industrialized
housing industry

Wented greater involvesent iao
Covercment housing programs

Thought HUD certification of sys-
tea vould halp market system

Wanted HUD support ip developing
and testing system

Other (Please specity)

69

s,

Hov did Operation Breakthrough influence
your firm in develeping ite housing systes!?

D Had lictle offect, vould have
iatroduced the same system at about
the same tise.

Would have tatroduced the same sys-
tem, but at & later tiss

system, but would have preduced indus~
trialized housing usiag other desigus
Would act have entered industrialized
housing industry without Operation
Breakthrough

Octhet: (Please axplain)

O
D Would aet have produced Breakthrough
O
O

What is the prasent production etatus of
your fira's Breakthrough System?

D Still produced in United States
Produced under license in foreign

countries, but not produced in
United States

tem praduced by your fimm
System not produced, but developmants

that ware part of system ara baing
markated by your firm

D Modif{ed version of Braskthrough ays-

Please describe these developments
bristly:

D No preseat production relace. to
participation in Qperatioa Breakthrough

D Other: (Please explain)

1f your firm 4s not producing Breskthrough
system ia the United States, whea did it
stop production? (year)

Pleasa describe the reasons for stopping
production briefly.
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8 a. ln total, hov sany vaits of your Breakthrough
Syatam were produced through 19747

b. If your systes i3 still produced, how many
unita do you plan to produce for the United
{unicse)

Szates aarket in 19787

Marketing

9. Ware HUD'a market aggregation plins a major factor
in your fira's decision to parts:ipate in Opers-

tion Breakthrough?

D The post {mportant reades for parcicipating

D A aajor resson for pari.icipating

Had lictle influence on decision to

participats

DO:M::

10. Which statement best describes the role of govern-

went housing prograas im your f{ira's plans for

marketing its Breakthrough Svaces?

D Plans relied on governmer: housing programs

for most of production

D Government housing programs vers to provide

a significant market, but less than half

of production

D Government housing programs vere got a
significant part of the planned market

D Qcher:

11. Wera the Breakzhrough prototype sites effective
in generating nev ovdars for your units?

D A great halp
D Soma help
D Little or no help

12. Wes the tasciog provided in Operation Breakthrough

helpful {n marketing your housing unita?

D A great help
D Soms help
D Littla or 0o halp
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Pleass dascribe any other vays Oparation
Sreakthrough was helpful inm markecing
yeur housing uaics.

Which of the following vare useful te
the firm {n marketiag its Breakthrough
Systen?

i
l [
&
ide

Did the "moratorium" on HUD housiag pre
grams at the beginning of 197) atfect
your marketing plans for the Breskthrow,..
Systes?

D Little or no effect

D Some effact

E‘, Major effect

Do you think consumer prejudice against
industrialised housiag vas & major pro-
blem in marketing your system?

D Not a probles

DA ninor prodles

DA major problea

Did Operation Breakthrough help increase
consumer acceptance of your system?

D Helped & lot

D Helped somevhat
Dm 1itele offact

Plaase dascride any major mavketing pro-
blens sacouatered vith your Operation
Breakthrough systea.
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1.

At vhat sustained ansual preductien rate do You
CALtLmATS your systam sduld esst lass thun convea-

tisual censtrugtion?
(suaval yreduction rate). Plaase
3T any qualllyiog vemarks you feel macessary.

Would yeur Braakthtouy.. systea be chaaper thew
seuventional cematruutien at a preduction tate
of 1,000 uaite per year for 3 yoars?

D Breakethrovgh .«  °'m veuld 'y mugh gheaper

D Sreakthrough . (em weuld be slightly cheaper
D Costs would be about tha same

D Breakthrough systam weuld Ve mote expensive
D Den't kmov; no oplaier

D %o sirple ansver pessible - it depends

Zeshnological Jnaovesign

u.

Waich of the folloving statemants best duserides
the status of your housiag sysiea vhea Opsration
Brsakthrough vas asnsunced is 19697

Most fsatures of the system vars alrsady
used 1o produstion im the Unitad Staces

System (o use ovaraeas, but not ia
Caited States

D Syscom nearly ready for production, Hut had
8ot been produced

D Muah develepment vork had beas conyleted,
but rvstem mat veady {or pioduciiva

D Littia devalopment werk had been completad
vhen Operstion Areskthrough was annoyacad

E] Othar: (Pleass explasy’
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Which of che following v.atsuants best
Aeeeribes your firw'e use of nev building
saterials Lo its Operation Bresktirough
systen?

D Almost all building materials proponed

for the Sreakthrough syotem were
already videly usei for huuaiag cone
struet’ m

Dun planaed extessive use of nev
usteoriale, but design chauges alimi-
nated nev materials for pretotyps

sorssrultion

Extensive use of nev materials wes
iteluded in proposal, and acrually
as;loyed i cour tuctiom

If your firm proposed, or used nevw
uatsrials extsnsively. pleass descride
theu briefly

Which of the folloviag statemaunts best
daserides the construction cechniques
used {a your Breakth.cigh systen?

Coustructiod tech Jdques vets already
used in United States

DM construction techniques wvere

planned for systen, but design vas
ehsiged to use techniales slready
in usa

D Nev constiuccion techniques wers
proposed for, and actually used in
Jruaktarough systea

Please descridba the mev coustruction
te' taiques prorosed for or used in
the Breakthrough aystea.
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24, Which of the following atatcoments bast describes
the tafluence of the ms-forzmance stindards
developed by NBS on your Breskthro:zh design?

Thay pervitted greater flexibility in desigm
D aud matecials usags than existing building
codas

They had little effect upon design; desiy
wet existing code requiremsncs

D They created difficulties because standards
were highsr than existing codes

D Other, pleass describa:

25. Which statenant bastc descri“es the time aivailable
in Operation Breckthroudh for Jo<ter Jevelopment.
(From program ennouncemsat to the end of Phase I
disign development)?

D Time for desi 1 development was adequate

D vors time would have been useful, but lack
of time had no s.orious effect

D Lack of tiza lad to production problems
Tack of time led t, major desigu changes
that could have baen avoided if more develop=
nant gime was slloved

D Othev remarks:

——

Buildiag Codss

26, Has your Breakthrough system receivad any state-~
wide code sppeovals?

D Did oot sask state-wide code approvals

Applied for scate-vide code approvals, bdbut
have act yet recuivad any

HAave rveceived =tata-wvide cods approvals
in _ __ (ouasbar) scates
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Which statemant best describes your
opinien on local building codes as &
barriar to fadustrialised housing?

Local codes wers not a major barriar
D to industrialized housing befors
the program began

Upsration Bre.sthrougk made & major

D contribution to resolving local
building code problems for industrisle
1zed housing

Operation Breakthrough hid some

D effeact on local building codes, bdut
uijor problens remain for industrial-
izad housing

D Oparation Breakth~~ugh had little

affsct upon local buillding codes.
Thay are zt111 a major problem for
{ndustrialized housing

Which of the following 1s the greatest
building code problea for iudustrialized
housing?

D Lack uf training of local cods
officlals

D On-gite i{nspection rvequiremants

D Differing requiraments betwsen local
wodes

D Delays encountered iam obtainiag the
approval of nev jurisdictions

D No serfous problems with local build-
ilug codes

D, Othar: (Please axplatin)

Did tha neud for obtaining local code
approval create difficulties in marketing
your systea?

Agree

o
O

Disagpres

O

-Local code approval
vas oo problem in
asrketing

=locsl ¢\ de approvals
caused dulays o
narketing system

~Cliangea caused by
loca) code raquire-
sante significantly
{iocreased productien
costs

=Local code require-
ssuts pravented aar-
kating in soma aresrs

0 O

O
O
O
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30. Bid the sastiag of ten ia Opezatieon Bresk-
aseive tasel

chzough help

ia o

Tes halped soms, but problems were
D lng‘. aasswmtaresd ¢
To was lissle ia
D uu”“ halp taining
D Des't knov, wnsure
31, Are state-vide eedes for fadustrialized housing
halpful?
Dmmpm to the industrialised heusing
iadusery

[ some belp to taductrialised Neustng

ilding seds problemst?

(o Yo sigaificant halp to isdustrislised heusing

Dm

Dlamaias
33. Did partieipatien ia Opavetion Sreakthrough help

attrast eapisal lavestment ia ywur heusiag eyitem!

D Paveieipation holped greatly
[[] rarstasrerion nalped some
[Orercteis sien vt 11ee2e aftane
Dicser prease ampratm)

33. bid persieipasion i Operatica Brashehreugh help
asks 1t sasier 0 obtain mertgeges saé othay
pevasasat fissasing for industialised heusiag?

G Mede At wueh sasier
D Made 1t semevhat ssafler

D Jad listle or wo offest

D Other (plesse emplain)
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laker

.

Waich statemens bast deserides your firm'e
sxparienss with labor opposition to imduse
tvelised housiag mathods vhen Operation
Betakthrough began ia 19497

Alvesdy had agrecmsats vith laber

D untons for tadustrislized housing
production befors Operatien Braak-
through bhagan

D Did st regerd potancial lebor on:ut-
tion as & prodlem feor tndustrialized
housiag

D Ragarded potential labor eppesitien
a8 a problem, but not a major barrier
to iadustrialized housing

Ragarded potsantial ladbor cpposition
88 & major barrier to industrialised
Yusing

D Other:

Did Oper~tise Breskthrough help reduce
labor opposition to lndustrialized housing?

D Operation Breakthrough helpsd bring
about sajor changes im lsbor's aiti-
tude toward {ndustrialized housing

Operation Breskthrough did not pro-
D duce major changes in labor attitudes,
but balped resolve juriedicticmal
problems and ocher matters telated

to specific situations

D Laber opposition was nsver & major
problas for todustrialized housing

Operaticn Breakthrough had little
effact labor opposition is still &
problea

Save laber union rules and work restrice
tions interZared with iadustrialized
housing production i your plaat or oo
site?

Yoo o

Please briefly describe sny problems:
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Ixansperecation

37. Did Operation Ireakthvough halp ressive
48y craaspectation preblems vith your systemt?

O a sreac tetp
0 soms ety

D Littls or ws help
g Please explaia:

3. Rov was your Breakthrough systes shipped?

[ ntgvey outy
D Moetly highway, some vail
0 wesery w2

D Other _

Which of the following statemants best
dascribes the effect of 12°' highway load
width vestrictions om your Breskthrough
systems?

D Bighway loedwidth testriatious vers
Dot & factor ia the desigm

D 14' load videh limits would have
beas r~v~ haly is tremsportiag the
system

14' losd wvidth limits would have
besa of great help te the system

40. Ware transportaticn costs s significant

problem for your Breakthrough systea?

Traaspertacion coats ware a
sarious problems

Dtuunnum co8ts vers a factor,
but aot & sarious prodblea

Dl’numnuu costs vere uot
sigificant 4in markating systas

- APPENDIX VII

Santal

-4k

Sxeludisg your customer's esnsara sver
S o e
tadus et 4 vhas do“ Velisve tha

Ty, $6 vhat sagres do you belisve that
the ¢ fagtels ars a barrier or preblea
for the grevth of the industvialised heusing
{adustry==that {» vhat fastors ave keeping the
industrislised bousing industry frem imareasing
{te shars of the total housismg uaite butllt sash
year? (Cheak ene bex for aach fastor.).

m“ —
L. Material goet —_

AN -

Fullding code
T8

Difficuity in gatting
permanent financing
for tndustrislized

42.
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Laber oppositiocn at
lfbgg opposition at -

Working élp&: for
fiasacing Lavucortgl

1a your opinion, which of the factors listed ln
the above questiom (questiom 41) are the th~
aset sigaificant barviars or predlem ‘or ¢
growth of the {zdustrialized housing iadustry
teday? Plesse raspoud to this questien by
placisg the aumber to the left of ths sslected
factor Ls the appropriste spaces alev.

Most siguificenc factor is aumber
2ad meet siguificant factor is susber

3rd most siguificant factor is susber
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43. Sev did Operation Sreakthreugh balp your 44, Waieh of tha folloving statamsats bess deseride
firn? ' the general offect you foal Operation Breakehvough
had on the housiag industry?

! [ arsacly nurs the Noustag tadusery
[2] sttanaty hert the houstag tadusery
D Wo effect on tha bousing ladustry
l::‘n‘ ut::.-. ase housiag [0 satsaedy betped the woustug tadustry
ue
L - — D Grastly helped the housing iaduscry
HEalpad overcoms building ‘
code mﬂ.—p i Plasss explain your ansver:
Kade ths (ndustry wore 1
TAEpIRSLive to DAV con-
strugtion matheds
Provided support for
daveloppent and testing
of system

Nelped resolve lebor
problame -

fagreved quality eentrel
precadures

Provided useful prodncticn
and msrketisg expariaace

Yaniliarized cempany wi’h
goveramant housing Jregrans

Other: (sz0200 specity)

43, Please add any additicnal comments you
vish to wake, using additionsl paper if
Gecessary. Thaak you fer complating the
quastionnaire.
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APPENDIX VITI

RESPONSES BY OPERATION BREAKTHROUGH MANUFACTURERS

TO SELECTED QUESTIONS ON THE GAO QUESTIONNAIRE

4. Waich of the folloving factors lad your firm o
participate in Operation kreakthrough?

Number of heusing
manufacturers

responding

E

&

How did Operai’on Br-aktheough influence
your fire ia developiag Lts housing systes?

Had little effect, would have
incrard cad the sane i1v+*:a ac about

the sane tine.

Weuld have tacrcduced the sane sy=-
tea, DU Bt 2 later tiBE . . 4 e & . e s s s .

Would wot hava produred Sceakthrouzh
syntes, but vould hav
trislized housing using othar designs « « + + o+ o

Would not have entered iudusirislized
housiog industey watheue Opetacion

fraskthr. gh

Other- (Please explain)

Alresdy in ind-.»trialized housing, |

and sav Operacion Breakthrough &s

a vay to incresss market 6 3} h 6|

Ragacded Operation Breskthrough as l

s good vay to enter industrisliced

housing indurtry - R

Vaated graater involvement in | e

Covernnent housing prugrass 3 5 2 :

Thought HUD certification of sys~ E

ten vould halp narket systea 712 4

Wented WUD support in develeping

znd testing system 515 Z 3

0t’ ar (Please spacify) 2 '3

. L] L] - * . - L * » » . L] L] L] 1
(] L] L] 4

produced indus- s

* - [ ] * * . . [ L] * L] L ] * . L] 6
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Number of housing
manufacturers
responding
9. Wers NUD's markat agyregation plane & aanjer factor
in your firm's decision te participate iy Opera-~
tien Braakthrough?
The oost impercant reason for pactielpating « + « o s o« o o+ 2
Anajor reason for participating . . . 4 . ¢ ¢ o o o o o o i0

Mad lictle tnfluence on decision to
'ltﬁtﬁ‘ﬂltlo.ocnooo-ou-A-c000-0003

Othe.:

10. Which statement best dascribes the ¢ la of govern-
sent housing prograzs in your firm's plans for.
ssrketing ics Dreakthrough Syscenm?

Plans relied on governmant housing progracu
formost of Productiof, . « o o & o + s 4 o * o o s @ 9

Covarnment housing prograns Qoro to provide
a significant market, but less than half
.' 'IO‘U“=°“ . . - - '3 . . - . 13 L) . » Y » . » » . 5
Governient housing prograns wvere not a

significant pare of the planned sarket « + ¢ . 4 + o o o« o 0

Other: 1

11. Weve tha Brea through prototyre sites effeccive
in penexating nev orders for your units?

Agreas help , . . o 4 ¢ o 2 & 6 s 6 % 4 e« 6 w e e 1
‘ou h.‘p - . - . - - . - L] . L) . * »
Little or o Relp o ¢ o o ¢ ¢ o o o ¢ o & & & s o & & ]1
12. V¥as the testing provided tn Operation Breskthrough
helpful in saiketing your housing units?

A "‘.c h‘x’ . s . s & & e & ¢« o o e s . . o . e . 2

o

’."Ihll’oooo..-‘ooooo'ooc DR S

%ittle or no h.l' 4 o & e & 5 8 & 0 e« o 8 8 s s s & » 8
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14.. Which of the folloving vete useful ¢o
the firm {n marketing tts Breakthrough

Systen?

v d

ta Lovernronss

Fedsval houslng proarass

13. Did the "miratoriua” oa HUD housing pro-

grans st the beginning of 1973 affuct

your markating plans for the Breakthrough

Systan?

Litetle or no effect

Sose effect
Major effect

16. Do you think consumer prejudica against
industrialized housing vas a major pro=
blem {n carketing your systea?

Not a problem
A ainot problem

A Bajor problea

17. Dbid Operacion Breakthrough help lnccease

consuner acceptance of your systea?

Helped & lot .

Helpad somevhat

Had lictle effect .
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Number of housina

manufacturers
responding
31. Wnieh of the folloving scetenerzs best describes
the status of your housing system when Oparation
Breakehrough vas announced fa 1944?
Moot features of Lhu system vers already
uged fn production 2n the Unftad 3CACAS ¢ o + o o o o s o o o & o 3
System {n use evetisess, Ht not in 1
Unitad SCacase +» o o s o o ¢ o ¢ 8 & & 9 o ¢ o & s & s
System nearly ready forx pudueuou, but Iud 0 -
faot bees produced ¢« ¢+ o . . AL N B L
Nuch development wotk had been completed, 2

but systemn not ready for productieon o+ + « s & s ¢ 2 s 0 0 e o

Little developmant work had been completad
vhen Operation Breakthrough was anneunced . o & 4+ o o o« o ¢ + + o 7

Other: (Pleass explain)

22. Which of the folloving statezents best
describes your lirm's use of nev building
materials {n Ate Operation Breakchrough
systea?

Almost sll bduilding materials proposcd

for che Breakthrough aystem wers

slready widely used for housing con~

"Ne"' ‘ L[] L [ ] L[ ] L] L] . * L ] L] L] . L] * L ] L[] . L] L] L] . L] . L] 8

Fire planaed extensive uses of rw

materials, buc design changes elimi-

oated new naterials for prototype

‘aut:ut‘°“ - [ . . L] . . L] [ L] . L] L ] L[] . * L[] . * . L] a - 2

Extensive use of new matarizis vas
included in proposal, and accually
employed £n cOnSERUCELOl. ., . . . L, 4 4 4 4 e e e s e s e s - 5

23, Uhich of the folloving statentnts besc
describes the construct.en technigues
used in your B:-ikthrough sys:am?

wenstryction tachniquas vere already
used ina Unitrd States L8 2 ¢ & 8 e & & 4 & 8+ 8 & & 8 & s » 6

Wev construction t.chaigques ware

planned for'syscea, but desipn vae

changed tc use techniques w.read

h use . . . . 1] . . . - L] . . * L] L] . . . Y . . . . . - 2

New construction techniques ware

proposed for, and actually used in
braakthzough system « + + + ¢ ¢ o s o o ¢ s s o o 2 5 o « o 1

79



APPENDIX VIII APPENDIX VIII

Number of Mhousing
manufacturers
responding

24, Which of the folloving statezents bast deseribves
the influence of the perforzanca standards
developed by NBS on: your Breakethrough design?

They peraitted greatsr {lexibility in design
and materials usnge than existing building 0

cod‘.io'c.occ--oocoootoavoooco

They had lictle affect upon design; design
Bet existing code TEQUITEBANES . & & o o 4 ¢ 4 o o o o o o » 2

Thoy created difficulties because standards 12
vare higher than existing codas = *+ s o o ¢ ¢ ¢ o+ s s ¢ o o

Other, Pl.ll. describe: L N I T T T T Y ]

25, Whic™ statement hest describes the tine available
in Operation Breakchrough for design developrent.
(Yrom prograz announcement to the ead of Phase I
design developnont)?

Tioe for design developpant vas sdequate |, |, | . o o e e & o
More tize would have been useful, but lack
of time had no serious effect L T A

Lock of time led to production problems C v s e e e w s e e e 0
Lack of time led to major design changes

that could have been avoided if more develop-

Bant tize vas allowed , , ,

¢ s s . ¢ & ¢ & @ ¢ s s e 3 3

Other remarks: 1
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1.

Which staterant best descrides your
epinion en local building codes as &
barrier to industrislizad housting?

Lecal codes vers not a major barrier
to induscrialized housing befove

theo program began « + ¢ + ¢ + ¢ o

Opearation Breskthrough mada & majir
sontridbucion to tesolving local
building code prodlems for industrisle

isad houstng + « ., ., . ¢ o s e

Operstion Breakthrough had some
affect on local building codes, bdut
aajor problecs vemain tor industrial-

‘.“mltl\.00|oo-ooco

Operation Breakchrough had litcle
effect upen local butllding codes.
They are still a major problem for

industrialized housing . . & « o«

‘Which of the following is the greatast
buildicg code problem for industrialized
housing?

Lack of training of local code
offilcials * + + ¢ o ¢ o o o o

On-site inspaction requiremeants , , .,

Differing requirements bdatwean local

codes L L T S S S S S S Y

Delays encountered in obtaining the
spproval of new jurssdictions , , .,

¥o ssrious {roblems vith local build-
fogcodes . . . . . 4 4 . e oW

Other: (Please explatin)

——————

Did the need for obtaining Jocal code
approval create difficulties 'n marketing

your systea?

=Local code approval
vas no probles in
marketing . ., . . . . . . . . .

=Local code spprovals
csus«d delays {n
marketing aystem . . . . . . . . .

=Changes caused by
local code requite-
ments significantly
facreased production
costs ¢ & 3 ¢ ¢ & + & & s s @
=Llacal code require-~

Kents pravented mar-

ket!ng fa sowe areas . . . . , , .,

81

Agxee

L

L 4
. e 2
L] 3
L b
|
.. 10
.. 5
c.o 2

Disagrae No

Answer
7 5
6 4
5 6
a 6



APPENDIX VIII

30. Did the testing of your system in Oparation Break-
through help resolve local building code problems?

Testing vas & grest halp in obtaining

local cuda approvals , ,

Testing helped sdme, but problams vers

still encountered . e

Testing was little help in obzatning

lecal code approval ., , ,

Don't know, unsute « o s
No Answer. . . . . .

-

.

.

J41. Ave state-wide codes for industrialized housing
helpful?

33. Did perticipation in Operation Breakthrough help
make it easler to obtain cortgages and other

3.

Very hairtul to the fadust=filixed housing

“du'tw + e e & 82 0 &

Some help to industrializad housing

No siguificant help to industrialised housing

Other

(3

perzagent financing for industia’ized housing?

Made 1t much eaviar , ,
Made it somewhat sasfey . ,
Rod lictle or no effect .

Other (please explain)

*

No answer. . . . . .

Did Oper.tiun Breakthrough help reduce
labor oppostctoa to industrialized houging?

Operation Brezkthrough helped bring

about major changes in labor's atife
tude toward tndustrialized housing

Operatfon Breakch: cugh did not pro~
duce major change' n labor actitudes,
but helped resolve jurisdictional

problems and ocher satters related

to specific situations

Labor opposition vas never a maijor
preblem for tndustrialized housing

Cpe.ation Breakthrough had lgecle

erfect Jabor opposition 1s still a

pl’.‘lﬂcoooooo

No Answer . . . . .

3
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Number of housing

manufacturers
responding
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3. Bave laber unien ruies snd verk restrie- Yes !‘_g & AﬂSWC\’_
tions interfeved wvith tndustrislised
housing production fa your plant ar on I 8 e
1 1 O e S S T Y

37. Did Operacion Breakthrough help reselve
say traasportation prodblems vith your systes?

A Stedt '\.;’ ¢ & 8 & ¢ & 8 & B B 8 & 0 6 % s & e @ :
Soma help ., . . ¢ 4 4 0 ot s s e s e s e s e s e

s & o+ & & o 8 e e ]0
Lictleornohalp + o o ¢ ¢ ¢ o

Plesse explain: e v e e e v e e e s 1
40. Vare transportation costs o significant
problea for your Breakthrough system?
Transportation costs vars &
utlousorebhn................-9

Transportation costs wers a factor, 5
but oot a sarious probles . ., . , ® & e 2 e s e s 4 @

Transpertation costs vere not 1
significant in BATKOLING SySe3 ¢ « + ¢ s 4 4 4 4 . .
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Number of housing

' mnufacturers
41. Exeluding your cuscomer's concern over high usponding
intevest rates and the unavaflabiliev of sone

vhich are problens cormon to the entire housing
industry, to vhat degtee .o you balieve that
the following factors are a barrier or problem
for the growth of the industrialized houstng
dndustry--that is vhac factors are keeping the
industrialized housing industry from increasing
its share of the total housing units buile sach
vear? (Check one box for each factor.)

Suilding code
1. teguiresants

1
2; Lsbor cost 41 3
3. Matarial cost q

A, Consumer aeecg;ansg

Builder/developer's
gceptan

Difficuley in getting J %

= OO

permanant financing
for industrialized

o

' Labor opposition 3t
. 8 4c

| =24r04 0O jOvid | — W)W

Labor opposition at
{tes [ ¢ 4
Working capical for
~ fioancing inventories 3

3. _snd production
0, Seca ed markety 0

1}.  Transportation cosgs
Uighvay losd videh

12. restrictions

=]
- O |O|l=

—ll
£

~N O
< 7T

N |—
- IO

1), Other (please specifyv)
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nber of Fwsing
42. In your epinten, vhich of the factors listed fum -
the sbove quuioﬁ (quention 41) u:'u\.": .-“ anflCtUO ers
west signilficanc barciers or prodlers foc the respending
:::vt: of the industrialised housing industey
8y

~Bullding code
1. reguttevents —

1,  Labor cost
3 ggs.r;al ‘08¢

A, Consu tegerzance
B “de. :eluper's
cceptar
Difficuley in gez.ili g
petn nent fimancing
for industrialiced - U1
$, hoysing
' Labo. Jpposition at
ants
Labor epposition ac
teecion sices
Working cdpital for
financing inventories

3. _end production _i
JO. Scattered eazkecs

11, Transportation costs
Highway load widcth

12, tescrictions

I |—|—|— |—= [Most Significant

o)
-t

ack I DN

el
LaX.

her ease specify) 3N
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43, Fow did Operation Breakthrough help your
fiza?

produttion

faproved quality control
procedaran
felped increase housing T
Y

B coda problens

mhmiia{— B "f

Made the industry core
rasponaive tc naw coa=
struction aethods

Provided support for
developaent and testing
of systea

Helped vesolve lador
prodlens

Providad usef 1 produe:téa
and sarketing e parience

luﬂhr.tnd conmpany with 3 b k

goverazent housing presraas

Other: (please specity) 1

44, Which of che following statevents best descride

the general effect you fesl Opevutioan Breaktiarough

had on the houstng induscry?
Greatly hurt the housing induscry
Slightly Aurt the housing industzy,
No effect on the housing indu.try |
Slightly helped the housing industry
Creatly helped the housing {aduscry

. *
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APPENDiIX IX

BRINCIPAL OFFICIALS RESPONSIBLE_FOR ADMINISTERING

ACTIVITIES DISCUSSED IN THIS REPORT

APPENDIX IX

Tenure of office
tom

DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT
e e O A e tPivtitn s s

SECRETARY OF BOUSING AND
URBAN DEVELOPMENT:
George W. Romney
James T, Lynn
Carla A. Hills

ASSISTANT SECRETARY FOR
POLICY DEVELOPMENT AND
RESEARCH (Formerly Re-
gsearch and Technology):

Harold B. Finger

Theodore R, Britton, Jr. (Acting)

Michael H. Moskow
Charles J. Orlebeke

Jan.
Feb.

~ Mar.

Apr .
Jan.
Mar.
Sept.

DEPARTMENT OF COMMERCE

SECRETARY OF COMMERCE:
Maurice H. Stans
Peter G. Peterson
Frederick B, Dent
John K. Tabor (Acting)
Rogers C. B, Morton
Elliot L. Richardson

ASSISTANT SECRETARY FOR SCIENCE

AND TECHNOLOGY:
Myron Tribus
Allen V. Astin (Acting)
James H. Wakelin

Richard 0. Simpson (Acting)

Betsy Ancker-Johnson

DIRECTOR, NATIONAL BUREAU
OF STANDARDS:
Allen V. Astin
Louis J. Branscomb

Lawrence Cushner (Acting)

Richard W. Roberts
Ernest Awbler (Acting)

Jan.
Feb.
Feb.
Mar.
May

Feb.

Mar.
Dec.
Feb.
Aug.
aApr.

June
Sept.

Feb.
June

1969
1973

1975

1969
1973
1973
1975

1969

1972

1973
1975
1975
1976

1969
1970
1971
1972
1973

1952
1969
1972
1973
1975

To
Jan. 1973
Feb. 1975

_Present
Dec. 1972
Feb. 1973
Sept. 1975
Present
Feb. 1972
Feb. 1973
Mar. 1975
Apr. 1975
Feb. 1976
Present
Nov. 1970
Feb. 1971
Aug. 1972
Apr. 1973
Present
Aug., 1969
day 1972
Feb. 1973
June 1975
Present





