hamster is a particularly simple case
should be borne in mind. One mecha-
nism is concerned with the locating of
objects, at least insofar as orientation
of the head and body toward a stimulus
source is involved. The other mecha-
nism is concerned with the specific iden-
tification of objects, and with actions
directed toward or away from them.
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society must necessarily support it on
its own terms.” He concluded that the
scientific community through its pride
and aloofness “has done much to alien-
ate itself from the society which sup-
ports it.”

Authority and Relevance of

Science to Society

As Hornig’s remarks indicate, the
social authority and social relevance of
public science and technology today are
in question. While there are many
reasons for this, one basic reason is that
science and technology only partially
meet and relate to the expectations and
values of metropolitan America, partic-
ularly the expectation that some form of
decent urban life can be maintained in
the United States and that progress can
be made in resolving the inextricable
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mix of urban and racial questions con-
fronting the United States.

Among the basic social questions fac-
ing science and science-based tech-
nology today are questions of the extent
to which science and technology are
relevant to the definition and resolution
of the mix of urban and racial problems
of the United States, of the extent to
which the priorities of what is loosely
termed federal “science policy” can be
restructured to express a commitment
to the restoration of decent urban life
in the United States, and of the extent
to which academic and other scientists
can transcend the limitations of their
disciplines and the abstractions with
which they work and inform their in-
quiries with a concern for metropolitan-
rural development as they have done in
agricultural  development, national
security, public health, atomic energy,
space, and other areas of public
concern.

The questions of authority and rele-
vance apply not only to public science
and technology but in part to the entire
American system of politics and govern-
ment. In its Ninth Annual Report (2),
the Advisory Commission on Intergov-
ernmental Relations outlined the severe

strains in the authority of the American,

system of politics and government. The
commission asserted, “In 1967, the
American political system—and in turn,
federalism and the federal system—was
on trial as never before in the Nation’s
history with the sole exception of the
Civil War. The major crisis threatening
the political system and, indeed, the
whole fabric of American society, was
in the Nation’s cities. The crisis was
characterized by serious rioting, the
breakdown of law and order, and in a
number of areas, the disappearance of
any meaningful sense of community
among the residents of blighted neigh-
borhoods” (2, p. 1).

National Survival and Democracy

The issue is not the survival of the
system per se, but the survival of the
system in a form consistent with essen-
tial democratic and constitutional values
—individual liberty and opportunity,
numerous centers of political power,
effective constraints on centralized con-
trol, local initiative, and local freedom
of choice within broad constitutional
restrictions. As stated by the advisory
commission, the issue is whether “we
must sacrifice political diversity as the
price of the authoritative action re-
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quired for the Nation’s survival” (2,
p- 14).

As Bailey (3), Price (4), Kotler (5),
and others have argued, the change
in the authority of government that is
occurring is characterized by a devolu-
tion of authority from public agencies
and organizations to quasi-public and
private organizations and groups (6).
Law and the structures and procedures
of administrative organizations based
explicitly upon law express compromises
and perceptions of events that are de-
fined and codified at particular times in
the context of particular social and
political conditions. The rapidity and
complexity of social and technological
change, from a historical perspective,
continuously threaten to render obsolete
the perceptions and social and political
conditions and compromises on which
law and administrative structures and
action are based. As a result, there is an
increasing and persistent tendency for
knowledge and authority to devolve
from the most general levels of politics
and government, where knowledge and
authority of the common interest are
expressed in law and legally based ad-
ministrative action, to particular orga-
nizations of government that can oper-
ate in response to changing conditions
beyond strict legal control, to quasi-
public and private organizations not
rigorously bound by law and tradition,
and to individuals and groups systemat-
ically involved in developing and con-
trolling processes of social and techno-
logical change. These various parties
become the respositories of authority by
default. In their areas of operation their
perceptions, knowledge, will, and judg-
ments become a substitute for, and in
some ways the equivalent of law.

There is little question of the ability
of governments to impose some form
of order in urban areas by force, The
widespread use of force, however, is
not generally regarded as a satisfactory
substitute for social order based upon
voluntary assent to the authority of law.
The question is how to effectively relate
the authority of law and the common
interest to the authority and knowledge
and processes of social and technologi-
cal change (7).

In this article I describe and analyze
the movement in the federal govern-
ment to design and undertake a com-
prehensive set of urban research and
development activities. I interpret this
movement as the beginning of a belated
national effort to relate legal and ad-
ministrative structures and processes to
processes of scientific inquiry and social

vironmental

and technological change for purposes
of urban development. I argue that the
success of this movement will depend
on significant changes in social and
political attitudes and organizations, on
significant changes in federal research
and development policies and pro-
cedures, and on at least marginal
changes in dominant attitudes concern-
ing the nature and purposes of science
and technology.

Background

The idea of using science and tech-
nology in a controlled, systematic way
to plan, build, and administer humane
cities is as old as the idea of modern
science. Since Bacon (8) advanced an
elementary form of the idea in the 16th
century, generations of latter-day
technocrats have tried to give it prac-
tical force (9). Yet, the exercise of effec-
tive public control over and effective
public use of science and technology for
urban development remains elusive.
The possibility of the development of a
meaningful science of urbanism remains
remote (/0). Technology still shapes
cities far more than the public needs of
cities shape technology (/7). Intermixed
with racial and economic factors,
laissez-faire technology long has been
and continues to be a primary deter-
minant of urban as well as other forms
of life in the United States.

To the technocrat the cure for
laissez-faire technology is more technol-
ogy, particularly public technology
based on scientific understanding de-
signed to extend the range of control
and choice in areas of public respon-
sibility such as planning, land use, en-
control, transportation,
public housing, and public safety. But
as a generation of political scientists
(12) has observed, the exercise of mean-
ingful control and choice in urban areas
may require strong, well-structured
political and fiscal systems and govern-
mental jurisdictions that are coexten-
sive with social and technological oppor-
tunities and needs. In most metropolitan
areas these do not exist. The scientific
and technological promise in metro-
politan areas, like the promise of effec-
tive local government, seems to be the
victim of tradition and vested interests
—overt and covert racism (I3), juris-
dictional politics (/4), industrial and
labor policies and practices (/5), in-
adequate fiscal policies (16), limited
markets (/7), fragmented governments
(18), outdated building codes (19), state
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constitutional restrictions upon local
governments (20), the frequent indiffer-
ence of governments to needs of central
cities because of the general rural and
suburban orientation of many state
governments (21), and general dis-
parities between public needs and
private resources (22).

Saving the Cities

Many of the problems of effectively
developing and using science and
technology for urban development are
coincident with problems of reconstruct-
ing fiscal and governmental systems,
and of restructuring markets and other
incentives to labor, industrial, academic,
and other interests to induce them to
cooperate in urban development. The
problem is to define objectives through
political processes, to obtain enough
money for public programs, to limit or
eliminate disincentives to cooperation,
to mold science and technology into
instruments for urban development, and
to change perceptions of private and
public good. The immediate policy
question is not whether the United
States should save its central cities or
abandon them for an alternative such
as the development of new cities. The
question is whether something can be
done to make existing central cities
more suitable for the millions of people
who in fact now live and work in them,
and whether adequate steps can be
taken now to plan for new cities and
orderly metropolitan and rural develop-
ment and the resolution of racial prob-
lems in the future (23).

But this policy question also poses
the question of who is to define “the
good” when meaningful political-juris-
dictional units for this purpose do not
exist in metropolitan areas. In the
political language of today, public
technologies should be participatory
technologies (24)—technologies which
in the processes of their development,
products produced, and manner in
which they are used express the choice
of those who must live with them.
Public housing is an example. The prob-
lem of participatory technology is that
the logic of science and technology is
not necessarily the logic of democracy
(25), and it is often hard to reconcile
the two. It is easier to build high-rise
public housing on the basis of tech-
nological considerations and cost than
to find out what people want within a
cost range, to harmonize conflicting
desires, and to use technology insofar as
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possible to obtain for people what they
want.

The imperatives of technology and
organizational rationality often require
long-term planning and standardized
processes and procedures, requirements
which conflict with mercurial shifts in
political expectations and demands. The
impulse of the manager of large-scale
processes is to insulate the “rationality”
of his procedures from shifting expecta-
tions and demands, and to control these

demands if he can. However, in what is.

regarded as a democratic system, the
alternative to a reconciliation of
scientific and technological values with
democratic participatory values pre-
sumably is unacceptable—the emer-
gence in urban affairs of a shadow image
of the technical, military, industrial
complex of which President Eisenhower
(26) spoke, a complex that could uni-
laterally exercise its own will in urban
development for its own purposes (27).
Whatever the merits of these observa-
tions, an alternative perspective on the
nature of the relation of social to
technological change also is useful. As
Hooper (28) of the President’s Office of
Science and Technology has observed,

The two-culture theory, technocrat vs.
urbanist, . . . tends to inhibit a deeper
understanding of the process of societal
change. To be sure, there are engineers
advancing single-minded solutions to nar-
rowly conceived problems but they are not
the critical actors. Change is generated
when specific opportunities come into view
which promise greater benefits than costs
to all of the primary decision-makers.
Therefore it is unreasonable to expect
local government to “clean up the mess”
of fiscal policies, government organization,
etc., as a precondition to the rational ex-
ploitation of opportunities. I believe that
only when the technologies of urban serv-
ices and facilities are attractive enough,
will the heavy cost of institutional change
be voluntarily incurred at the local level.

The urban science and technology
movement is directed both to the
improvement of the operations of
governments themselves in planning,
budgeting, and line administration (29),
and improvements in carrying out
public functions in both new (30) and
old cities. Various attempts are being
made to identify relevant scientific
principles and technologies. Harris (31),
for example, suggested that five broad
areas of scientific and technological
understanding are particularly relevant
—power sources, microprocessing, com-
munication and control, biological con-
trol, and societal self-control.

The movement is widely dispersed
throughout both the public and private

sectors, as is evident in the scope of the
activities which have been and are being
undertaken, such as the State of
California—aerospace industry systems
studies (32); the Experimental City
activities (33); the New York City—
RAND contract (34); the IBM—New
Haven information system and many
other urban information system activi-
ties (35); the joint effort of the De-
partment of Justice and the Institute
for Defense Analyses (36) to design a
research and development program for
public safety; and other activities (37).
However, the focal point of the move-
ment at the federal level is the De-
partment of Housing and Urban De-
velopment (HUD).

Research and Development at HUD

The effort within HUD to undertake
a set of comprehensive urban research
and development (R & D) activities
with the support of the President’s
Office of Science and Technology is the
result of the convergence of several
political and economic trends in the
1960’s at the policy-making levels of the
federal government. These include the
systematic application of science to tech-
nology in this century, with the result
that basic inquiries often have become
a significant source of useful new prod-
ucts and processes (38); the national-
ization of the economy and the domina-
tion of the income tax by the federal
government (39), which have placed
the federal government in a command-
ing financial position over state and
local governments and have given the
federal government the means to under-
take and support R & D activities con-
cerning almost every phase of contem-
porary life (40); the nationalization of
R & D since the 1940’s, a factor which
generated a pluralistic (4/), national
legal and administrative system for the
wholesale, conscious direction of scien-
tific and technological activity toward
national objectives; the increasing em-
phasis on transferring technology from
one sector of the economy to another,
and from use in one public function to
others (42); the slight but distinct in-
crease in federal support of social sci-
ence research in the 1960’s (43); the
continuing demands for “equity” in the
geographical distribution of research
funds (44) and a more effective ap-
plication of R & D to social needs (45);
and the extension of the involvement of
the federal government in urban devel-
opment (46).
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The federal commitment in the late
19th and early 20th centuries to public
health and housing in urban areas has
been extended in various forms since the
1940’s to almost every aspect of urban
public life: fire and other disaster pro-
tection and insurance; education; refuse
collection and disposal; libraries; police
protection; health; urban renewal; hous-
ing; parks and recreation; public welfare
and employment; hospitals and medical
care facilities; transportation; planning;
water supply and sewage disposal; pollu-
tion control; poverty and economic de-
velopment; and the effectiveness of
metropolitan governments,

The scope of this list indicates the
tendency of the concept of urban devel-
opment in a predominately urban
society to become coextensive with the
idea of social well-being. It also indi-
cates that public financial power is con-
centrated in the federal government, and
not in state and local governments. The
federal commitment varies substantially
from function to function, but rarely
extends to the direct provision of serv-
ices to the public. The primary respon-
sibility for service remains with state
and local governments and with private
groups (47).

The convergence of these trends is an
expression of a belated national realiza-
tion that America has become an urban
nation, and that the authority of law
and government must be extended to
encompass new and rapidly evolving
social patterns and needs on a national
basis because the relevant social pat-
terns such as the migration of popula-
tion are national in nature. This con-
vergence also expresses a belated and
still tentative commitment to the ap-
plication of a significant share of the
nation’s fiscal resources and managerial,
scientific, and technical capability to
such critical areas of common concern
as housing and public safety.

Laws Authorize Urban R & D

In the 1960’s these trends have come
into sharp policy and programmatic
focus in the effort of the Department of
Housing and Urban Development to
create a comprehensive urban research
and development program. There are
over 20 distinct statutory authorizations
for HUD to conduct and support urban
research and related activities, some of
which date from the late 1940’s (48).
Title III of the Housing Act of 1948
(49) authorized HUD’s predecessors to
study housing codes and the standard-
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Table 1. Appropriations for urban studies and housing research received by the Housing
and Home Finance Agency and the Department of Housing and Urban Development, 1948-

1968.*
Fiscal year s .
or years Appropriation Statutory authority
1948-1953 $4,876,526 Housing Act of 1948,
Housing Act of 1949
1954 $125,000 Independent Offices
(Appropriated to liquidate the Appropriation Act of 1954
housing research program)
1955 0 (no request)
1956 0 (no request)
1957 0 ($175,000 request for census study
of housing denied)
1958 0 ($920,000 request for “housing
studies” denied)
1959 0 (no request)
1960 0 (no request)
1961 0 ($600,000 request for “housing
studies” denied)
1962 $375,000 ($900,000 requested) Housing Act of 1948,
1963 $375,000 ($1,450,000 requested) Housing Act of 1949
1964 $387,400 ($2,500,000 requested)
1965 $387,400 ($1,5000,000 requested)
1966 $750,000 ($1,500,000 requested)
1967 $500,000 ($750,000 requested)
1968 $10,000,000 ($20,000,000 requested) Housing and Urban

Development Act of 1966

* Does not include funds for demonstration activities and statistical studies. Source, Department
of Housing and Urban Development and Independent Offices Appropriations Acts, 1948-1968.

ization of code requirements. The Hous-
ing Act of 1949 (50) extended the
authorization to housing technology and
economics, From 1948 to 1954, Con-
gress appropriated over $5 million to
carry out these authorizations. The
money was used to support 89 studies
such as Local Development and En-
forcement of Housing Codes (51), How
to Make and Use Local Housing Sur-
veys (52), Housing Market Analysis
(53), and Material and Labor Analysis:
Housing Framing Systems (54). In
1953, Congress terminated this research
program with the following provision in
the Independent Offices Appropriations
Act of 1954: “Not to exceed $125,000
shall be available for liquidation of the
housing research program not later than
April 30, 1954 (55). Various segments
of the housing industry opposed the pro-
gram as a threat to the industry’s auton-
omy, while many congressmen regarded
it as a form of socialistic experimenta-
tion and an unwarranted intrusion by
government into the domains of private
enterprise. The demise of this program
coincided with the rise of research
empires in the Department of Defense,
the National Institutes of Health, the
National Science Foundation, the
Atomic Energy Commission, and, a few
years later, in the National Aeronautics
and Space Administration. These and
other departments and agencies inciden-
tally funded research related to urban
development, but none of these depart-
ments and agencies concentrated on this
area of inquiry. Iin a survey conducted

in 1963, the Bureau of the Budget found
that 12 federal agencies were admin-
istering 400 urban research projects at
a cost of $40 million (56).

The predecessor of HUD, the Hous-
ing and Home Finance Agency
(HHFA), received appropriations for
data collection and demonstration activi-
ties in the 1950’s and early 1960’s, but
did not receive explicit appropriations for
general research until fiscal year 1962.
In response to HHFA’s budgetary re-
quest for that year, the House and
Senate Appropriations Conference Com-
mittee requested from HHFA, a priority
list of proposed research projects,
picked the projects of which it ap-
proved, and appropriated $375,000 for
their support. As is indicated in Table
1, the level of appropriations for' general
urban research did not materially
change until 1968, when the figure
jumped from $500,000 for fiscal year
1967 to $10,000,000 for fiscal year
1968.

In the early 1960’s, HHFA pressed
for substantial increases in general re-
search funds in its budgetary requests
and publicly laid the foundation for an
expanded research program through the
support of a series of conferences and
reports. These included a conference on
the rationalization of research on hous-
ing and urban problems conducted in
November 1960; a study of housing
programs and research policies under-
taken by E. M. Fisher (57) of Columbia
University in the same year; and the
design of a comprehensive program of
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urban research by H. S. Perloff of Re-
sources For the Future, Inc., in 1960
and 1961 (58). A number. of individ-
uals, - government . agencies, -and other
organizations have carried the move-
ment forward in the 1960’s (59).

Research Policies of HUD

-Robert . Wood. has become the prin-
cipal architect of the HUD research

-program. Wood combined long-standing - -

interests in urban development and in
science and public policy.as a professor
of political science at Massachussetts
Institute of Technology in the
early 1960’s. When HUD was estab-
lished in 1965, Wood was named under-
secretary. This position has enabled him
to combine and express his interests in
urban development and science policy in
the form of the department’s research
policies, subject to the limitations im-
posed by the traditions of America’s dis-
regard of its central cities, congres-
sional and industrial and labor distrust
of urban research, and various adminis-
trative and other constraints. The sup-
port of the President’s Office of Science
and Technology (OST), particularly
the role of Hornig and Hooper of that
office in mediating among various par-
ties in interest in the Executive Branch,
has been an important factor in the
translation of the idea of a comprehen-
sive urban research program into au-
thorizing legislation, appropriations, and
administrative action. In the case of
HUD’s research program, OST de-
parted from its usual role as an over-
viewer and critic of research activities of
federal departments and agencies and
became an advocate of and participant
in development of this program (60).

President Johnson signed the law
establishing HUD on 9 September 1965
(61). The next year Congress, in Sec-
tion 1010 of the Demonstration Cities
and Metropolitan Development Act
(62), directed this department to

. .. conduct research and studies to test and
demonstrate new and improved techniques
and methods of applying advances in tech-
nology to housing construction, rehabilita-
tion, and maintenance, and to urban de-
velopment activities; and to encourage and
promote the acceptance and application of
new and improved techniques and methods
of constructing, rehabilitating, and main-
taining housing, and the application of
advances in technology to urban develop-
ment activities, by all segments of the
housing industry, communities, industries
engaged in urban development activities,
and the general public.
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Section 1011 of the act authorizes
HUD to undertake

a comprehensive program of research, stud-
ies, surveys, and analyses to improve un-
derstanding of the environmental condi-
tions necessary for the well-being of an
urban society. . . .

Although similar authorizations exist in
earlier statutes, Sections 1010 and 1011
express renewed congressional interest
in urban R & D,

In an example of the use of processes
of inquiry to generate support for an
evolving policy, HUD and OST invited
representatives of universities, govern-
mental agencies, and various other
organizations to examine “Science and
the city” at Woods Hole from 5 to 25
June 1966 (63). The Woods Hole con-
ference was an attempt by HUD to
publicize and to generate support for its
planned research activities (64) as well
as an attempt to obtain advice from
knowledgeable people. It was also an
attempt to create an image of itself as
a department attuned to the forward-
looking politics of knowledge and sci-
ence rather than the traditional
politics of middle-class ideology and
vested economic interests with which its
predecessors generally were associated.

On 14 March 1967 President Johnson
(65) recommended three measures to
lay the foundations of a federal urban
R & D program:

First, T recommend legislation to au-
thorize a new Assistant Secretary in the
Department of Housing and Urban De-
velopment for research, technology, and
engineering.

Second, I am asking the Secretary of
Housing and Urban Development to en-
courage the establishment of an Institute
of Urban Development, as a separate and
distinct organization.

Third, I recommend: twenty million
dollars in fiscal 1968 funds appropriated
to the Department of Housing and Urban
Development for general research. . . .

On 2 May 1967, 11 months after the
Woods Hole conference, Secretary
Weaver (66) announced the creation of
HUD’s Office of Urban Technology and
Research. The office was assigned staff
responsibilities for coordinating existing
demonstration, data-gathering, and re-
search activities within the department,
and designing a comprehensive budget
for an urban R & D program. The office
also was assigned line responsibilities
for the administration of several exist-
ing grant and contract programs (67).
These include the Urban Planning Re-
search and Demonstration Program,
which has supported such projects as a

study of metropolitan area fiscal dis-
parities by the Advisory Commission on
Intergovernmental Relations ($60,000),
and the development of a program to
demonstrate the use of systems analysis
techniques in urban planning by the
International City Manager’s Associa-
tion ($80,000); the Low-Income Hous-
ing Demonstration Program, which has
supported such projects as the develop-

. ment of cost-saving techniques in the

construction of low-income, multilevel
housing (Illinois Institute of Technology
Research Institute, $239,000), and the
development of housing for families of
migratory farm laborers (Department of
Finance of the State of California, $243,-
000); and the Urban Renewal Demon-
stration Program, which has supported
such projects as the development of a
system for storing and retrieving bibli-
ographical references to material used
by urban renewal and planning techni-
cians (City University of New York,
New York, $186,442), and a report on

-experiences of selected communities in

residential rehabilitation programs (Ur-
ban America, Inc., Washington, D.C.,
$45,230).

T. F. Rogers, then Deputy Director
for Electronics and Information Sys-
tems, Defense Research and Engineer-
ing, Office of the Secretary of the De-
partment of Defense, was appointed
director of the Office of Urban Technol-
ogy and Research by HUD Secretary
Robert Weaver in May 1967. The
migration of defense-research adminis-
trators to civilian agencies—HUD, In-
terior, Post Office—has become a pat-
tern in the 1960’s, as it was to a greater
degree in the 1940’s and early 1950’s.

In the spring of 1967 HUD recruited a
“treeful of owls” on a not-for-pay, loan
basis from think tanks such as MITRE
Corporation and the Institute for De-
fense Analyses for advice on the design
of a research program budget for fiscal
year 1968 for presentation to the
Bureau of the Budget and Congress in
1967. This research program budget,
which encompassed all research-related
activities within HUD, followed the five
major programming, planning, and
budgetary categories used throughout
this department: (i) housing, (ii) land
use and community development, (iii)
public facilities and services, (iv) assist-
ance to local governments in efficient
administration, and (v) management of
urban programs and resources. With the
Department of Transportation, HUD
also sponsored two 1967 summer studies
of the potentials of urban research and
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development conducted by the RAND
Corporation (68), and independently
contracted for sustained inquiries into
the physical and social science poten-
tials of urban R & D with the National
Academy of Sciences and the National
Academy of Engineering (69). In late
1967 and early 1968, HUD also initi-
ated a series of meetings with repre-
sentatives of other federal departments
and agencies in an attempt to lay a
foundation for informal coordination of
all federal urban-directed R & D activi-
ties. It did so under cover of a letter
sent by Hornig on 11 October 1967, to
the heads of all major federal depart-
ments and agencies. The letter outlined
HUD’s responsibilities for developing
a comprehensive federal urban R & D
program, and requested the cooperation
of other departments and agencies.

Appropriations for HUD

On 6 April 1967, Under Secretary
Wood (70) explained HUD’s request
for $20 million for general urban re-
search and technology to the Independ-
ent Offices and Department of Housing
and Urban Development Subcommittee
of the House Appropriations Commit-
tee. He justified the request on the fol-
lowing grounds.

First, the past 20 years of large scale
defense contracting have made it clear
that government and industry can work
together on major undertakings. More-
over, this experience, together with that of
the AEC [Atomic Energy Commission]
and NASA [National Aeronautics and
Space Administration], has clarified the
optimum roles for government, for in-
dustry, and for the universities.

Secondly, both the public and private

sectors have increasingly recognized the
benefits of government-sponsored research
in non-defense areas, and this research has
grown accordingly.

Third, the spirit of innovation and prob-
lem solving is now clearly a national char-
acteristic. The drive, the vigor, and the
enthusiasm that have been generated by
past accomplishments create an atmo-
sphere which encourages the seeking of new
challenges. The unsatisfactory condition of
our cities and towns is one such challenge.
It is not possible to attend a meeting of a
professional society anywhere in the coun-
try without sensing a growing concern
about urban problems—and a conviction
that new approaches and new techniques
can help solve them.

Congress subsequently appropriated
$10 million for HUD general research
for fiscal year 1968. In its first year, the
Office of Urban Technology and Re-
search entered into several research and
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development contracts, including (i) a
$75,000 contract with the National
Academy of Engineering for a study of
future developments in communications
technology which could affect urban life
and urban development; (ii) a $250,000
contract funded jointly by HUD ($200,-
000) and the Department of Defense
($50,000) with the Institute of Defense
Analysis to determine if production
costs for low-income housing can be
reduced through large-volume produc-
tion to meet unified public, private, and
military housing markets in selected
urban areas; (iii) initial study-phase
contracts for a multimillion dollar
national “in-city” experimental low-cost
housing project designed to identify
constraints on the use of new products
as well as innovations in design, financ-
ing, and construction and rehabilitation
of low-cost housing. Two sets of first
phase contractors were selected. One in-
cluded Abt Associates, Inc., Cambridge,
Massachusetts, and Daniel Mann, John-
son and Mendenhall, Los Angeles, Cali-
fornia; and the other included Building
Systems Development, Inc., San Fran-
cisco, California, and Westinghouse
Electric Corporation, Pittsburgh, Penn-
sylvania. (iv) A series of 1968 summer
conferences in universities was also
supported by HUD at various funding
levels, on a range of urban problems,
with an emphasis upon problems in-
volving the department’s programs. The
universities were University of Califor-
nia, Berkeley; University of Chicago;
University of Colorado; Columbia Uni-
versity; University of Illinois, Chicago;
Massachusetts Institute of Technology;
University of Miami at Miami; New
York University; and Texas A&M.
In 1967-1968 HUD also made
several decisions that will have major
effects upon the nature of its future
research and development activities.
Six priority R & D areas were identi-
fied: volume production of low-cost
housing; the study of social and be-
havioral problems related to the pro-
vision of housing for low-income
families; the development of the Model
Cities Program as an experimental pro-
gram; the use of the federal surplus
urban land program (71) for urban
R & D; the improvement of urban plan-
ning and administrative processes; and
the establishment of an effective net-
work for exchange of urban R &D in-
formation. The administration of R & D
activities were modeled (72) roughly on
the procurement and bid pattern of the
Department of Defense and the Nation-

al Aeronautics and Space Administra-
tion, rather than on the unsolicited
proposal peer group review, grant pat-
tern of the National Science Founda-
tion and the National Institutes of
Health.

Requests for proposals directed to
qualified commercial, industrial, aca-
demic, and other organizations are now
being issued, and for the most part
contractors are being selected on the
basis of open competitive bidding. This
procedure is more suitable for directed
than undirected research and is gen-
erally consistent with the intention (73) .
to support research closely related to
HUD’s operational responsibilities and
programs,

At the request of the Executive
Office of the President, substantial funds
are being earmarked to support the
Institute for Urban Development, the
not-for-profit federal think tank for the
cities established by President Johnson
(74) in late 1967. The work of the
institute will consist of basic research,
sensitive policy questions, the independ-
ent evaluation of federal and other
governmental urban activities, and prob-
lems that transcend departmental and
agency lines. The institute may become
in time the nucleus of a number of
satellite research organizations located
in metropolitan areas. In its first years,
the institute may further fragment
urban R & D efforts. In time, however,
it should become a multidisciplinary
center for the planning and conduct of
a national program of coherent urban
R & D activities.

Prospects and Problems

In recent years there has been much
speculation concerning the potentials of
science and technology for urban
development, Research and develop-
ment activities at HUD are designed to
determine what the real potentials are.

These activities may have their most
useful and immediate effects in the
development of social and managerial
technology as distinguished from hard-
ware technology. By social technology
I mean a method of organizing fiscal,
legal, architectural, planning, manage-
rial, and technological expertise for such
purposes as rehabilitating housing in a
ghetto area. The fact that HUD has
supported the development of participa-
tory social technology in the early
1970’s could prove to be the counter-
part of support of the development of
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“systems analysis” and “systems engi-
neering” on the part of the National
Aeronautics and Space Administration
in the 1960’s.

The development of social technology
is of pressing importance because of the
movement in most large central city
ghettos toward community self-deter-
mination.and control under :such labels
as “black power.” Community self-

determination groups generally reject .

the political and economic “imperial-
ism” of the community at large. They
claim the right to make their own
decisions concerning education, housing,
and other activities. In the words of
one of several community-development
bills introduced in the 90th Congress,

[Tlhere exists today a nation within a na-
tion composed of millions of Americans in
urban slums. . . . [PJrograms. . . . should
aim to restore to the people of local com-
munities the power to participate directly
and meaningfully in the making of public
policy decisions on issues which affect
their everyday lives. Such programs should
aim to free local communities from exces-
sive interference and control by centralized
governments. . . . [Tlhe role of govern-
ment at all levels should be to reinforce,
guarantee, and support individual and mu-
tual self-help efforts to make their maxi-
mum contribution to the strength and wel-
fare of the Nation.

While groups in favor of community
self-determination reject the political
and economic “imperialism” of the
larger community, many of these groups
are increasingly aware that technolog-
ical capability is essential to effective
action in housing, economic develop-
ment, and other activities. The kind of
social technology that HUD and other
organizations such as the Office of
Economic Opportunity may be able to
organize for use in central cities may
become an important instrument for
relating self-determination groups to the
larger community. In a practical and
ideological sense, technology may be
one of the few remaining ways of relat-
ing the authority of law and govern-
ment to the authority of self-determina-
tion groups.

Obstacles to HUD Program of R&D

Despite these and other possibilities,
HUD’s research and development ac-
tivities face obstacles. Many of these
are political in nature and involve in-
dustrial, labor, and congressional wari-
ness of urban R & D, and political
entanglements inherent in working
through the American system of over
90,000 state and local governments.
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Industrial opposition to federally
supported, large-scale R & D efforts in
housing ' construction may be substan-
tial. Various segments of the housing
industry have long opposed federal in-
volvement in housing R& D. In the
1960’s this opposition was expressed in
response to the Department of Com-
merce’s proposal to . establish a civilian
industrial technology program.

In August 1962, the Department of
Commerce requested from Congress an
appropriation of $7,400,000 to stimu-
late research and innovation in the
textile and construction industries, with
an emphasis on the housing segment of
the construction industry. This request
was supported by reports of the Build-
ing Research Advisory Board, a unit of
the National Academy of Sciences, and
the White House Panel on Civilian
Technology, which stressed the need for
research on housing. The prevalent in-
dustrial response to the Commerce
Department’s proposals was expressed
in a 1963 report (75) by the Construc-
tion and Community Development
Committee of the Chamber of Com-
merce of the United States.

The construction industry leaders of
business firms and associations have not
been asked if they want a centralization
of . responsibility for research and de-
velopment vested in the federal govern-
ment. . . . The Construction Civilization
Industrial Technology Program makes no
contribution to the private enterprise
system. The private enterprise system re-
quires limited government. The Construc-
tion Civilian Industrial Technology Pro-
gram adds more government intervention
and more government spending at a time
when less government intervention and

lower levels of federal spending are most
needed by the construction industry.

At a conference (76) convened by the
Construction and Community Develop-
ment Committee in 1963, the proposed
R & D program was vigorously de-
nounced by 14 representatives of several
of the major building and housing
trade and professional associations and
corporations in the United States. Only
one speaker supported the proposed
program. The program never received
approval from Congress.

In an effort to induce and coordinate
industrial cooperation in urban develop-
ment, HUD established an Office of
Business Participation on 26 February
1968 (77). There has been a significant
shift in business ideology toward urban
development since 1963 (78), and
various corporations and trade and pro-
fessional groups are making significant

contributions to urban development in -

a variety of ways (79). However, it re-

mains to be seen whether federally
supported urban development activities
—including but not limited to the pro-
vision of housing—will prove financially
attractive enough to induce large-scale
industrial cooperation and participation.
The pressing need is effectively to
couple the profit incentive with social
welfare objectives. Even if this can be
done, it may be extremely difficult to
insulate industrial and business opera-
tions and their particular forms of ra-
tionality and efficiency from political
demands. In effect, business in some
ways is being asked to exercise the
powers of government. It may have to
assume the responsibilities as well,
particularly the responsibility of being
responsive to social and political de-
mands. Business may encounter the
complex entanglements encountered by
local governments in urban affairs, as
business has encountered the entangle-
ments of international politics in inter-
national operations. Some form of
corporate entity may prove necessary to
mediate between business and political
groups.

Industrial opposition to innovation in
housing and various other aspects of
urban development has been reinforced
by organized labor’s opposition (80)
based upon fears of jurisdictional and
other possible changes. It will be neces-
sary to restructure the incentives to
labor as well as to business.

Scientific and technological innova-
tions affecting urban development must,
to some degree, be carried out by the
90,000 local governments in the United
States. Many of these governments do
not have the financial, technical, and
political capabilities to make effective
use of technical innovation in carrying
out their functions. Jurisdictional con-
flicts and political fears long have been
barriers to change and innovation, and
may be so in the future.

HUD Needs Unified Program of

Research, Education, and Application

It also is politically significant that
HUD so far has not moved to establish
a decentralized, integrated program of
research, education, and application
similar to the agricultural research and
extension pattern (87). Although this
exact pattern may not be appropriate
to an urban society, the politically
significant point is that the agricultural
program has supporters in communities
in every state in the United States, and
this support is expressed in congres-
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sional action. The R & D program of
HUD does not at present command
similar support.

So far, HUD has not moved to design
a large-scale academic R & D program
that could simultaneously meet three
strong needs and demands and generate
widespread political support for its
R & D activities: the desperate financial
need of many universities and colleges
for educational and research funds (82);
the related need or demand for a wider
geographical and institutional distribu-
tion of R & D funds (83); and the ap-
parent need for the direction of more
of the nation’s brainpower to urban
affairs. Through a large scale system of
institutional grants directed to urban
education, research, and application,
each of these various needs and de-
mands could simultaneously be met.
The existing proposals (84) for institu-
tional grants could be redesigned to
reflect an urban educational and re-
search and development orientation.

The most serious substantive problem
with this proposal is that the present
compartmentalization of knowledge in
universities in the form of academic
disciplines is not coincident with social
need (85). However useful this compart-
mentalization may be for the inner
development of knowledge, it is only
marginally useful for the resolution of
social questions. For this reason urban
R & D may ultimately be centered in
think tanks and similar organizations
rather than in the academic depart-
ments of universities because think
tanks are committed to translating
academic knowledge into socially useful
forms.

However, this problem may be less
an organizational one than a problem
concerning the nature of the develop-~
ment of knowledge in the modern
world. It is unclear whether the social
and physical sciences can be melded
into one science of metropolitan devel-
opment. Some version of “systers
analysis” and “systems engineering”
(86) may in time prove appropriate to
the need, but so far the promise has
exceeded the performance (87).

There also are substantial administra-
tive problems involved in HUD’s at-
tempt to undertake a comprehensive
urban R & D program because many
other federal agencies have jurisdiction
over matters such as education and
health that affect urban development.
This fact poses a variation of the
familiar problem of coordinating R & D
activities of various agencies. In time
a reorganization of federal agencies con-
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cerned with urban affairs may be neces-
sary.

The most difficult question is whether
existing or new knowledge and techno-
logical processes will be of much use if
the objectives for which these should
be used cannot be defined clearly
through the American political system.
For this reason, urban research should
also be directed to political attitudes
and processes—research designed to
find ways consistent with constitutional
values of removing the political and
social obstacles that now impede effec-
tive action to resolve the mix of urban-
racial problems facing the country,
The question of adequate federal sup-
port of political science research and
other forms of research on political
problems has proven nearly intractable.
The problem (88) is to support such
research with adequate controls which
will ensure relevancy without being so
rigid as to destroy the integrity of such
research, and which will not generate
opposition from the forces of the status
quo, whether represented in Congress
or elsewhere. From its quasi-private
position the urban institute may be able
to undertake sensitive research that
regular departments and agencies can-
not or will not undertake or support,

Conclusions and Implications

Authority depends largely upon the
capacity of an individual or an orga-
nization to satisfy expectations and
values. It is only secondarily a matter
of power or force.

There are many indications that the
nature of authority in this century is
undergoing profound changes perhaps
comparable in magnitude to those that
occurred in the Renaissance and Refor-
mation. The change clearly is related to
the increasingly important role of
knowledge in society. The central social
and economic role of land in a feudal
society and of machinery in an indus-
trial society is filled by organized
knowledge in a science-based, noetic
society. By necessity, government is
increasingly involved in the develop-
ment and management of organized
knowledge for public purposes. At the
same time governmental and political
activity is measured in terms of the
expectations and values generated by
the development and communication of
new knowledge at an increasing rate.
‘The authority of knowledge undermines
and often replaces the authority of
tradition and the authority of law.

There are many indications that the
rapidity and complexity of social and
technological change have rendered
obsolete many of the perceptions and
compromises expressed in law and
existing governmental structures and
organizations. The effectiveness and
relevance of existing political and gov-
ernmental processes are in question.
This is particularly true in urban areas,
where the jurisdictions and structures
of governments and poljtical systems
generally are regarded as obstacles to
the satisfaction of public needs.

In many areas of governmental
responsibility, science and technology
have been used to increase the effective-
ness of governmental action. For ex-
ample, scientific research has been
considered an integral part of agri-
cultural development for almost a
century. However, this has not been
true in urban development, an ex-
tremely complex area of concern be-
cause it involves many intricate social,
personal, and political aspects of life.
As public concern over urban develop-
ment has increased, the relevamce of
science and technology to the dominant
domestic concerns of the nation has
come into question because of the lack
of research traditions relating to urban
development and because of uncertainty
over the meaning of “urban science and
technology” and “urban research and
development.”

The HUD R & D effort is an attempt
to relate processes of law and govern-
ment to processes of science and tech-
nology for the purposes of urban
development. It may be some time
before this effort produces substantial
results. If successful, it should increase
the effectiveness of legal and govern-
mental action in urban areas. It also
should add a new dimension to public
science and technology and strengthen
the case for public support of research
and development in the future.

This movement may require a greater
involvement in political and social
matters than some scientists may con-
sider necessary or desirable. It is pos-
sible that the idea of science itself in
time may change to reflect a greater
idea of social relevance.

In the immediate future, HUD’s
R & D activities may help to build
technological bridges between ghetto
communities and the nation at large.
In the more distant future, these ac-
tivities may help to make law and gov-
ernment, and science and technology,
more responsive to evolving urban
conditions and needs.
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