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PREFACE

This study was prepared in response to a request from the U.S. De-
partment of Housing and Urban Development (HUD) Office of Pol-
icy Development and Research and the Partnership for Advancing
Technology in Housing (PATH).

This report describes the importance of innovation in the U.S.
housing industry, discusses the factors affecting such innovation,
summarizes past efforts by the federal government to promote inno-
vation, and suggests strategies that the federal government should
consider to increase the rate of innovation in housing.  The report
was prepared for a broad audience including federal, state, and local
government officials, participants in the homebuilding process, and
those interested in better promotion and acceleration of innovation
in housing.

Originally created by Congress in 1991 as the Critical Technologies
Institute and renamed in 1998, the Science and Technology Policy
Institute is a federally funded research and development center
sponsored by the National Science Foundation and managed by
RAND. The institute’s mission is to help improve public policy by
conducting objective, independent research and analysis on policy
issues that involve science and technology. To this end, the institute

• supports the Office of Science and Technology Policy and
other Executive Branch agencies, offices, and councils

• helps science and technology decisionmakers understand
the likely consequences of their decisions and choose among
alternative policies
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• helps improve understanding in both the public and private
sectors of the ways in which science and technology can
better serve national objectives. In carrying out its mission,
the institute consults broadly with representatives from pri-
vate industry, institutions of higher education, and other
nonprofit institutions.

Inquiries regarding the Science and Technology Policy Institute may
be directed to the addresses below.

Helga Rippen

Director

Science and Technology Policy Institute

Science and Technology Policy Institute

RAND Tel: (703) 413-1100, ext. 5574

1200 South Hayes Street Web: http://www.rand.org/scitech/stpi

Arlington, VA 22202-5050 Email: stpi@rand.org
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SUMMARY

This report examines the structure, characteristics, and motivations
of major participants in the housing industry to explore how innova-
tion might be improved or accelerated within the industry as it cur-
rently exists.  This approach recognizes that the housing industry is
large and complex and changing any part would be difficult and
changing the whole practically impossible.  In this context, the report
identifies options and strategies for the federal government to
consider as it continues to further advance innovation in housing to
make homes more affordable, durable, and safe for their occupants
and builders, and to provide other benefits to society.

INNOVATION IS IMPORTANT TO THE U.S. HOUSING
INDUSTRY

There have been many significant housing innovations in the last 100
years.  Notable examples include the introduction of electricity and
air conditioning, standardized building products such as 2x4 ply-
wood boards, and factory-made components including roof trusses
and kitchen cabinets.

These innovations have changed what homes are made of, how they
are built, how they perform, who can afford them, and how well they
serve their occupants.  As a result of these improvements—referred
to as innovations in this report—housing has improved significantly
for most people and for the nation’s quality of life in general.

Innovation in housing has important economic ramifications.  The
U.S. housing industry represents nearly 20 percent of the nation’s
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gross domestic product.  It includes millions of people who design,
build, finance, furnish, and maintain the nation’s housing stock.  It
also represents the value of more than 115 million homes currently
in stock and the nearly two million new units built each year.1  In
short, housing is the largest component of the nation’s physical
wealth.  Perhaps even more important, homes are the largest ex-
penditure in most household budgets and a home is usually the most
valuable asset a family owns.

The assertion that the rate of innovation in housing has slowed or is
slow compared to that in other industries is not uncommon among
industry and other entities.  However, there is no consensus on this
claim, and a lack of data makes it difficult and perhaps impossible to
verify.

Regardless of whether the rate of innovation in housing has slowed
or is slower than that in other industries, innovation contributes
positively to increase productivity and provide other benefits to all
who are involved in housing.  This would include a broad range of
housing industry participants from homebuilders to manufacturers,
insurers, regulators, homeowners, and others.

ACCELERATING INNOVATION IN THE CURRENT INDUSTRY
CONTEXT

Concern for innovation in housing has prompted industry, govern-
ment, and researchers to find ways to accelerate it in the housing in-
dustry.  Driven by an implicit (and sometimes explicit) assumption
that innovation is a natural occurrence, held back only by certain ob-
stacles, many workshops, roundtables, surveys, research, and other
efforts have tried to identify barriers to innovation and ways to over-
come them.  These efforts often end up pointing to certain structures
and characteristics of the industry as barriers and recommending a
range of actions, including government intervention and industry
reform, to eliminate them and make way for innovation.

______________ 
1“Homes” in this study include both single- and multifamily housing units. Hence,
homes or housing units include houses, apartment buildings, condominiums, town-
houses, and manufactured homes among others.
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That such prescriptions have not led to a higher rate of innovation or
more innovations in the housing industry is not entirely surprising.
Indeed, many industry features can affect innovation, including the
following:

• Its highly competitive nature may deter industry participants
from adopting innovations because they want to minimize risks.

• The boom-bust cycles lead to low investment in employees and
training to prepare them for innovation.

• Dominance of the housing industry by small and medium-size
homebuilders means that few have the resources to innovate.

• The fragmented nature of the industry slows information sharing
and innovation acceptance.

• Construction is done in the open and the process involves a vari-
ety of independent actors so it is difficult for innovators to pro-
tect innovations (as intellectual properties) and exploit their
competitive advantages long before others copy and use them.

However, designating these and other industry characteristics as
barriers for removal may not be the best way to promote innovation,
because the housing industry is large and complex, involving many
public and private entities.  The interests, roles, and capacities of
each participant and the relationships they share have shaped the
housing industry into what it is today and changing certain industry
structures and characteristics means asking participants to change as
well.  For such a large and complex industry, any change in parts
would be difficult and any change in its entirety would be practically
impossible.

For this reason, this study takes a different approach to exploring
how innovation might be accelerated in the housing industry.  In-
stead of trying to identify barriers and asking the industry to change
itself (or asking the government to change it), this study seeks to
identify options to accelerate innovation within the housing industry
as it currently exists.  It begins by critically examining the concept of
innovation and how it might be better understood within the context
of the housing industry.  What results is a departure from the linear
model of innovation that assumes logical and unidirectional move-
ment from research to development, demonstration, and deploy-
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ment to one that recognizes much greater interactive dynamics in
the innovation process.  Research, in this model, is a base for knowl-
edge, which contributes to invention, development, demonstration,
and deployment.  Moreover, all these activities or stages in the inno-
vation process are affected by market forces.  Therefore, whether an
innovation emerges and goes through the innovation process and re-
sults in widespread adoption is not an automatic or natural progres-
sion (see Figure S.1).

To better explore how this model to understanding innovation might
find application in the housing industry, this study then examines
the structure and characteristics of the housing industry and the
motivations that might drive industry participants to accept or reject
innovation.

Knowledge base

Research

Invention Development Demonstration Deployment

Market forces

RANDMR1658-S.1

Figure S.1—Innovation as the Invention, Development, Demonstration,
and Deployment Process

PROPOSALS FOR FEDERAL GOVERNMENT ACTION

Since the federal government has an interest in increasing innova-
tion in housing, specific options for federal action are put forth.
These proposals are made with full appreciation of the federal gov-
ernment’s involvement in innovation in housing over the past 30
years.  Investment in research for this study indicates a commitment
to increasing innovation in housing and willingness to experiment
with new ideas and approaches as the federal government works
with industry and other interested participants.
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These proposals are divided into four categories:

• enhance research activities,

• strengthen the knowledge base,

• support product development, and

• improve market linkages.

Under each category are a number of strategies for federal consider-
ation (see Table S.1).  These strategies are not exhaustive or exclu-
sive.  They are meant to illustrate actions for consideration.  It was
beyond the scope of this study to take the next step—to examine
cost-effectiveness or how one strategy might work with another.

These potential strategies could enable the federal government to
advance innovation by better leveraging what it is already doing and

Table S.1

Strategies for Promoting Innovation in Housing

Enhance Research Activities
Sustain support for research

Strengthen the Knowledge Base
Support networking across horizontal and vertical boundaries
Coordinate government efforts
Search for and disseminate information on relevant federal R&D
Support education and training

Support Product Development
Support exploratory and applied research for technology transfer
Modify the research and experiment tax credit for small firms
Support development and demonstration
Explain the regulatory process to innovators
Provide technical and standard development support
Use public procurement

Improve Market Linkages
Help identify market trends and opportunities
Support product performance monitoring and evaluation
Reward important innovations with valuable recognition
Create linkages between markets
Create financial incentives for end users
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what currently exists in the housing industry.  In short, these strate-
gies would focus resources on doing what is possible and practical to
achieve measurable success.
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