




83

There are three approaches to grading homes
within categories. First, each key attribute of a house
might be rated, with the cumulative result given to
the home purchaser. Second, minimum acceptable
levels of each attribute might be established for each
grade of house. A “Grade A“ house would have cer-
tain features, a “Grade B“ house might be lower, and
so on. Third, a house might be graded only for min-
imum standards of health and safety. Higher grades
of homes would carry stickers, demonstrating com-
pliance with selected standards of durability, qual-
ity, amenity, and operating or lifecycle costs.

Such improved information about building qual-
ity would allow banks to estimate the market value
of the structure more accurately. Also, it would per-
mit banks to project potential operating costs, such
as energy, for use in qualifying individuals for hous-
ing loans. Both features would facilitate the opera-
tion of housing markets, and would encourage
greater construction quality without prescription.

The establishment of categories of factory-built
homes, together with grades within such a system,
would yield two important benefits. This market-
based solution would allow market forces, and not
statutory regulation, to govern supply and demand.
Also, it would create incentives for producers to
“build up” in order to satisfy better-informed con-
sumers.

Other Models.—Japan maintains national stand-
ards for certifying building components. The Japa-
nese Ministry of Construction provides group insur-
ance and a “Better Living” label for housing
components that meet specified standards. The Min-
istry publishes the standards in the Japanese equiva-
lent of the Federal Register, and invites firms to ap-
ply for certification. Applications must include
detailed design drawings and test results, and are
reviewed by a 25-member certification commission
composed of consumers, members of “local public
organizations, ” and technical experts in housing
components. Certification must be renewed every
3 years.

By June 1985, 541 companies had received cer-
tification for 1,417 products in 31 categories. These
categories include hot water systems, ventilation
units, gas appliances for kitchens, gas leakage alarm
systems, solar energy systems, bathtubs, “housing
information systems, ” and even mailboxes, front

door units, door locks, window sashes, handrails,
interior doors, kitchen cabinets, “master television
antennas,” and more. Products that carry the “Bet-
ter Living” label receive two types of insurance: prod-
uct warranty insurance, which covers costs associ-
ated with replacement of a defective component; and
product liability insurance, which covers claims re-
sulting from injury or property damage attributable
to a failed component.30

The French “Agreement” system, where a single
national private corporation makes comprehensive
technical investigations and certifies building inno-
vations, has been adopted with variations in over
10 countries. The “Agreement” organization assesses
likely performance of factors not covered by exist-
ing building codes. Its recommendations encompass
the design, manufacture, assembly, and installation
of products. It also conducts research on testing
methods and quality control for manufacturing and
building erection procedures.

Dozens of energy rating systems have been de-
veloped in the United States. For example, Califor-
nia Utilities began rating new homes in the late
1970s, providing builders with discounts on utility
connection charges if their structures met minimum
standards of electric energy efficiency. The program
succeeded in attracting consumer interest in energy
efficiency, but some building officials found the Cali-
fornia rating systems “difficult to enforce”31 due to
their relative complexity.

Several other types of systems exist. Austin, Texas,
has a “five-star” rating system for new houses. The
Western Resources Institute has organized builders,
bankers, insurance companies, and realtors into a
coalition that provides an “Energy Rated Homes”
label for units sold in western Washington; this
project is designed to operate by industry consensus,
not government intervention.32 Appraisals leading
to a rating are conducted much like standard ap-
praisals.

The State of Florida has combined energy rating
with a “minimum standards” approach. New homes,
residential additions, or significant renovation must
satisfy a minimum standard for energy efficiency,

~ocovernment  of Japan, Ministry of Construction, Housing Produc-

tion Division, Quality  Housing Co&onenK CerMication  $\rs/ern, 1985,
~INCSBCS, May 1986, op. cit.
sZJav Luboff,  private communication, February 1986.
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which varies between three “climatic zones”; beyond
this threshold, houses receive grades that indicate
future performance. However, as with the Califor-
nia Utilities model, effective enforcement has been
difficult to achieve, especially in rural areas with low
levels of construction.

Presently, California is considering a statewide
energy rating system. The California State Building
Code mandates stringent energy-efficiency require-
ments for new homes, which made obsolete the State
standards set by the electric utilities and which led
to the abandonment of utility-based labeling pro-
grams. The California code requires builders to sub-
mit certification plans prior to approval. A computer-
based analysis then determines whether the pro-
posed structure meets minimum levels of energy per-
formance. Since the computer-based analysis applies
to all structures receiving code approval in Califor-
nia, labels with the number of “points” scored can
be supplied at no additional cost to the builder. In
two demonstration municipalities, the State Energy
Commission has established a rating scale for exist-
ing residential structures of 1 to 6, where 1 indicates
the highest level of energy efficiency. Were this
system applied on a statewide level, most existing
homes would receive relatively poor scores, illus-
trating the benefits of purchasing a new home and
aiding builders as a result.

Also, banks have been encouraged to consider
energy costs when reviewing a borrower’s ability to
pay. Standard rules call for an owner to pay no more
than 28 percent of his or her annual income for prin-
cipal, interest, taxes, and insurance (PITI), but many
lenders have abandoned this standard in the face
of skyrocketing housing costs. California loan offices,
for example, now allow PITI to reach 32 percent of
a buyer’s income. If a label allowed lenders to project
the energy bills associated with a home purchase,
the rules could be extended to include PITI + E, or
expected annual energy bills. This would permit
lenders and borrowers to integrate operating costs
into purchasing decisions with greater accuracy.
However, few lenders have moved to consider such
quality features as energy efficiency, and the Fed-

eral Government has been slow to use its power as
a secondary lender to encourage similar considera-
tions. The Federal Home Loan Mortgage Corpora-
tion (“Freddie Mac”) does account for energy effi-
ciency when a borrower is on the borderline of the
PITI equation; the Federal National Mortgage Asso-
ciation (“Fannie Mae”) allows for an increase of two
percentage points—28 to 30, for example—in the
mortgage payment-to-debt ratio, if the home satisfies
certain energy requirements; other agencies have
not yet followed suit. Freddie Mac has indicated that
if projected energy costs could be specified with
greater accuracy, then the agency would consider
including them as a loan determinant.

Other Measures

Four additional options were identified as poten-
tially important, but were not investigated in detail:

1.

2.

3.

4.

Mandatory training and examinations for cer-
tification of inspectors might be required for all
building inspectors. Enhancing the skills and
professional qualifications of inspectors will
improve code enforcement. The model code
agencies and NCSBCS already offer training and
examination systems, and 10 States require in-
spectors of manufactured buildings to take ex-
aminations for certification. In fact, most States
“strongly endorsed the need for mandatory
training and certification examinations for in-
spector and third-party personnel.”33

Design approvals for manufactured buildings
might require reviews and signatures from reg-
istered engineers.
Improved quality control of factory production-
lines for manufactured buildings could be
achieved, perhaps borrowing and adapting tech-
niques from other industries.
Consumer participation in code-setting for man-
ufactured buildings could be improved, and con-
sumer complaint and appeal processes short of
lawsuits could be facilitated.

qJCSBCS, May 1986, op. cit.
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FOSTERING TECHNOLOGICAL INNOVATION
Many housing experts urge the U.S. Government

to play a more active role in promoting fundamen-
tal building research. They claim that without such
study, the U.S. residential construction industry will
become increasingly vulnerable to foreign compe-
tition, and American homebuyers will continue to
receive less than their money’s worth. The argument
concludes that because even the largest housing
firms cannot or will not conduct basic research, the
Federal Government must make the kind of long-
term commitment that has succeeded elsewhere.
Sweden’s Council for Building Research, for exam-
ple, spent $39 million on research in 1983, more
than three times as much as HUD, despite the fact
that Sweden’s residential construction industry is ap-
proximately one-twentieth the size of its American
counterpart. The U.S. Government does support such
research in health and agriculture, both of which
are based on small establishments that lack the re-
sources to conduct independent research. However,
even the 100 large companies that produced 25 per-
cent of all housing units in 1985 did not make sig-
nificant investments in research. It may be time to
reevaluate the historical “laissez-faire” approach to
housing research.

Research funds from the private sector, including
both individual firms and trade and professional
associations, have been inadequate in the past, and
a change in this trend seems unlikely. Most large
U.S. homebuilding firms do not maintain a research
budget, which implies a lack of industry confidence
in the cost-effectiveness of technological innovation,
at least in the short run. Professional associations
of architects and builders, like the American Insti-
tute of Architects, conduct some research, but their
budgets are minute in relation to the size of the in-
dustry as a whole.

Trade associations do sponsor useful research. For
example, the NAHB Foundation, Inc., has developed
a research house to demonstrate advances in con-
ventional construction techniques, has instituted cer-
tification programs for manufacturers of building
products, and conducts economic and regulatory
analysis for public and private groups. Nevertheless,
compared with the resources available to other U.S.
industries of a similar size, this construction research
program is, at best, limited.

As for public funding, historically small agency
budgets have decreased even further. Still, several
agencies do sponsor relevant research, including the
Department of Agriculture through its Forest Prod-
ucts Laboratory, the Commerce Department through
the Centers for Building Technology and Fire Re-
search at the National Bureau of Standards, the De-
partment of Housing and Urban Development, the
Department of Energy, the National Science Foun-
dation, and the National Institute of Building Sci-
ences. However, due to poor coordination of these
activities, research efforts have remained fragmented
and have fallen short of their potential.

HUD has not promoted aggressive policies for
basic housing research. A 1982 GAO report states
that since 1974, “HUD has funded only one project
which demonstrated (in one geographical area) the
cumulative cost saving potential of a wide combi-
nation of innovative technologies.’’34  Some indus-
try representatives assert that HUD’s research serves
to back up or justify a proposed building regulation,
and is seldom made public in any case, although
HUD’s “Joint Venture on Affordable Housing”--
initiated in several cities in 1982—has achieved
limited success.

Recognizing the need “to encourage all sectors of
the building industry to devise voluntarily a more
efficient way of introducing technology into hous-
ing and building,”35 Congress established the Na-
tional Institute of Building Sciences (NIBS) in 1974.
NIBS was designed to spearhead new housing-related
research for the industry, a goal that has not yet been
achieved. This stems from the specific mandates that
accompany NIBS funding, as opposed to funding for
the kind of long-term, basic research that enabled
Japan to develop its ceramic building material. In
1979, NIBS issued a report that identified “the reg-
ulatory environment” as the major constraint on re-
search, development, and demonstration projects.
The Institute attributed its own sluggishness to en-
courage new technologies to a shortage of financial
resources.36

~qceneral Accounting office.  Op. ~lt
‘5 Public Law 93-383
‘6”A Study of Existing Processes for the introduction of New Prod-

ucts and Technolog~  into the Bu]lding  I ndusto,  ” prepared by’ The
Ehrenkrantz Group for the National Institute of BuildlI~g Sclen~es, 1979
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Summarizing its review of HUD and NIBS as of
1982, the GAO observed that “the statutory author-
ity given to HUD and the National Institute of Build-
ing Sciences to encourage the development and use
of innovative technology in homebuilding has been
receiving only limited attention by HUD and the In-
stitute. "37 Neither agency appears ready to promote
research and development of new homebuilding
technologies or materials unless funds are earmarked
specifically for this purpose.

Preparation of a comprehensive list of priorities
would help to increase Federal support for housing-
related research. Previous sections of this report have
discussed the need to integrate such research into
a program that considers the performance of an en-
tire residential structure, in the areas of construc-
tion, energy efficiency, safety, and comfort. In light
of this situation, a list of research priorities might
include the following:38

1. Analytical tools that could facilitate the design
of low-cost structures. For example, most ex-
isting computer models for evaluating heating
and cooling costs are difficult to use, and are
not tied to advanced building design systems.
As a result, few architects or builders employ
such techniques.

2. Advanced manufacturing technologies, includ-
ing a variety of numerically controlled produc-
tion systems, which have been developed for
other manufacturing industries and could be
adapted for use in factory and field housing
construction. New standards and communica-
tion protocols have accompanied the introduc-
tion of these innovations into other sectors,
and the residential construction industry may
need to repeat this process.

3. Analytical tools for determining the effect of
building design decisions on energy consump-
tion; present techniques for this purpose are
inadequate. Improved estimates for building
performance in all types of warm-weather cli-
mates are needed. Most existing methods can-

SIGeneral Accounting Office, Op. cit.
jg.$ee National  Institute of Building Sciences, “Building Technologies

Research Agenda: A Technical Report,” May 1985; a report entitled
“Third Edition of a National Program Plan for the Thermal Perform-
ance of Building Envelope Systems and Insulating Materials, ” Building
Thermal Envelope Coordinating Council, is in preparation. See also E.
Hirst, et al., Energy Efficiency in Buildings: Progress& Promise (Wash-
ington, DC: American Council for an Energy Efficient Economy, 1986),

not project the effect of different design alter-
natives on peak electric loads of residences,
and energy costs in many southern areas de-
pend more on peak electric loads than on to-
tal energy consumption. Also, more efficient
analysis of the implications of different win-
dow locations, shadings and glazings, patterns
of moisture penetration, noise propagation,
and heat exchange could be developed.

4. Simplified and accurate methods of energy
labeling, and improved techniques for project-
ing energy costs. Financial institutions could
employ this data in order to gain a better de-
termination of a borrower’s ability to repay a
mortgage loan. The present system estimates
the principal, interest, taxes, and insurance on
a home, and measures this against a bor-
rower’s expected annual income; adding pro-
jected energy costs would provide for a more
accurate equation.
improved data on the actual performance of
different energy efficiency strategies and con-
struction techniques. Current information on
lifetime operating experiences for different sys-
tems, especially for residential construction,
is poor; maintenance costs of industrialized
housing cannot be compared with conventional
construction techniques. For example, per-
formance of insulation, sealants, and other
materials is not well documented, and the
durability of residential retrofits is poorly
understood, Differences between the predicted
performance of structures and the actual field
experience need to be clarified.
Improved techniques for characterizing the
performance of residential appliances, making
the estimates of performance for these items
match actual field experience with greater ac-
curacy.

7. Techniques for integrating residential electric
systems with utility dispatch systems. Controls
on individual appliances could also be im-
proved.

8. Technologies of a variety of building compo-
nents. Examples include glazing materials,
high-efficiency lighting, water heaters with flue-
gas condensation, heat-fired–or gas-powered
—heat pumps, integrated appliances, and com-
ponents like compressors and refrigerants.

9. Controlled interior air quality, which may be-
come a critical public health issue, particularly
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where significant amounts of radon from soil
or groundwater have been introduced. Also,
more study of interior air pollution is needed
—especially of the sources of this factor, and
of possible techniques for mitigating its effects.

10. Industry standards and tests, which could per-
mit rapid, inexpensive analysis of the perform-
ance and safety of new components and
systems.

Some industry analysts advocate the creation of
a quasi-governmental corporation to test and certify
new building technologies for construction. A sin-
gle approval source for innovations in building tech-
nologies could marshal public and private support
for innovative development, especially to confront
problems of technology transfer. Consensus stand-
ards and model code organizations represent exist-
ing industries, known product-lines, and current
technologies, and tend to resist technological change.
Also, because new technologies do not assure cer-
tainty in performance characteristics, there is justifi-
able market resistance to unproven innovations.
Homeowners prefer not to gamble with an enormous
lifetime investment.

Consequently, one approach calls for existing in-
stitutions to continue code setting for older, proven
technologies, while a new, quasi-public corporation
would test, approve, and promote newer building
technologies. Such an institution would serve as a
prestigious, unbiased source of information, whose
recommendations would be accepted by other in-
stitutions.

The Center for Building Technology at the National
Bureau of Standards performs a similar function, con-
ducting research for the development of testing
standards. The Center acted much like the proposed
“quasi-public corporation” in its involvement with
Operation Breakthrough. Another example is the
relationship between the Federal Food and Drug
Administration (FDA) and the National Research
Council (NRC) of the National Academy of Sciences.
The NRC’s independent scientific reviews of phar-
maceuticals provide the basis for actions by the FDA.

Stabilizing the Building Cycle

Variable housing construction rates in the United
States impede long-term planning and heavy invest-
ment in capital equipment and worker training, and

discourage long-term technological research. Two
million housing units were started in 1978, as op-
posed to under a million in 1982.39 Large invest-
ments in production equipment can prove financially
ruinous during periods of low housing demand, as
in the case of U.S. Home (see ch. 2). A strategy for
evening the fluctuations in the housing cycle may
encourage greater capital investment on the part of
the building industry. This discussion does not in-
tend to provide a comprehensive review of this com-
plex but important subject, but several options have
been suggested for stimulating short-term housing
demand (see box B).40

Concerning the potential result of such policies,
GAO observed that:

Past housing stimulus proposals have generally
been thought to be inefficient because of a variety
of leakages arising from: (1) credit diverted to pur-
poses other than housing; (2) windfalls to sellers;
(3) purchases by buyers who receive the subsidy
but who would have bought without it at roughly
the same time; (4) purchases by buyers who would
have bought later but move up their purchases.
However, the last group, those who move up their
purchase decision, are really doing what a stimu-
lus proposal attempts to do—moving forward con-
sumer decisions to buy at a time when housing is
in a slump and reducing demand during the next
upswing in the economy. These consumers may
also buy more expensive housing than they other-
wise would have, which would tend to create more
jobs and help the homebuilding industry. Whether
or not a stimulus program which would result in
moving consumer decisions is desirable depends
heavily on the economic outlook. If strong recov-
ery is anticipated it may prove helpful to shift starts
forward. If only a weak recovery is anticipated, shift-
ing starts may yield an even weaker recovery. The
extent of these leakages have been heavily de-
bated. 41

WU,S,  Department of Commerce, Bureau of the Census, Sttitktkd  Ab-
stract of the L’nited  States, 1984, p. 743,

WU, S, Congress, General Accounting Office, “Countercyclical  Stlrn  U-
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Appendix

Contributions

This OTA special report was prepared from a variety
of sources. Steven Winter of the Steven Winter Associ-
ates, Inc., New York, prepared most of the material deal-
ing with international trade. David Dowall of the Univer-
sity of California, Berkeley, and Edward Starostovic, PSF
Corp., Wisconsin, contributed to the sections concerning
domestic housing production. Robert Gold, OTA, and Vin-
cent Brannigan of the University of Maryland were pri-
marily responsible for the sections addressing policy alter-
natives; many of these concepts were proposed in a
workshop held by OTA (see inside front cover for par-
ticipants). Janet Lowenthal, OTA contractor, helped to
combine the material into an integrated text. Daniel
Chenok, OTA, conducted final research, revision, and
editing.

Because the information collected by the Steven Win-
ter Associates, Inc., constitutes the basis of chapters 4 and
5 of this special report, it is appropriate to include their
statement of methodology:

“In order to present an accurate picture of the state of
manufactured housing internationally, and the most im-
portant factors affecting it, Steven Winter Associates, Inc.,
has drawn upon its knowledge of the manufactured hous-
ing industry, as well as upon its extensive contacts within
the industry.

“Preliminary analysis of the important questions con-
cerning manufactured building internationally determined
the most important areas for concentration. Information
on these areas was then gathered from a number of
sources:

● Steven Winter Associates, Inc.’s files,
. publications-both of the housing industry and more

general publications,
● foreign housing manufacturers’ literature,
● foreign product manufacturers’ literature,
• reports by others, and
. foreign Consulates and Trade Associations.
“In addition, individuals whose knowledge and opin-

ions of the field would be worthwhile were contacted. Due
to their positions, many of these individuals requested
that their names be kept confidential. Altogether, over
50 persons were contacted, from various fields:

●

●

●

●

●

experts within the manufactured housing industry,
domestic builders with experience in international
markets,
foreign manufacturers of building systems and their
sales representatives,
building products manufacturers, and
trade representatives from other countries.

“The information gathered has been compared and ana-
lyzed in order to arrive at an understanding of the cur-
rent state of manufactured housing and its trends. It was
beyond the scope of this study to present an exhaustive
report on each country considered, although such infor-
mation will be presented where it is considered impor-
tant for a basic understanding on the issues. Rather, we
have tried to focus on the most important facts and to
raise the most important issues, especially concerning
those countries that will probably have the greatest role
in the international manufactured building market.”


