. (NASA=CE~=136563) RESEARCH ANL EDUCATION N74=15671

IN MANAGEMENT OF LARGE=SCALF TECHNICAL THRO

PROGEANMS Final Seport (Crexel Univ.) N74=-15078
CSCL 05A Unclas

196 p HC $12.00
G3/34 26183




DREXEL UNIVERSITY
Center for the Study of Environment

RESEARCH AND EDUCATION
IN MANAGEMENT OF LARGE-SCALE
TECHNICAL PROGRAMS

NASA Grant NGL 39-0C4-020

Final Report
June 2, 1973

W. W. Hagerty: -
Principal Investigator

E. S. Golden
A. J. Pennington
M. Silver
Associate Investigators

H. H. Annett

G. M. Cadwell, Jr.
T. A. Michael

J. A. Orlando

S. R. Siegal
Research Associates



ii

Office of the President
8935 2100 2101

drexel university - philadelphia 19104 « 215-895-2000

RESEARCH AND EDUCATION IN MANAGEMENT OF LARGE-SCALE TECHNICAL PROGRAMS

Al increased awareness in recent years that many government
structures within our nation's urban centers are inadequate to meet
t he needs of society has caused a sharp reduction in active parti-
cipation in those systems and thus diminished the meaning of demo-
cratic government. What has been produced is an often apathetic
society caused by bureaucratic structures that are either too com-
plicated to work within, unconcerned with or unable to recognize
today's problems, or simply not equipped to cope with the complex
problems of our modern society.

Drexel University's concern for this situation stems from the
knowledge that most existing government structures have been organized
to meet yesterday's needs--those of a generally placid (cause and
e ffect) society whose interests are centered around cost effective-
ness. Yesterday's enviroument, however, did not include black
agitation, blue-coilar disillusionment with jobs, etc.--the environ-
mental factors that make up today's turbuleut society in which
priorities for action are often unknown and where few methods of
identification exist. The results have often led to confused and
inadequate '"crisis" reaction to community explosions.

Drexel University firmly believes that urban planning can no
longer be based on textbook statistical extrapolation rather than
human and political environmental factors. Under conditiors of
chronic change our society has been competing for survival. The
current inability of many governmental structures tc recognize
potentially explosive social problems is a major weakness of onur
existing system. This has been, however, the focus of new manage-
ment technology developed within the National Aeronautics and
Space Administration (NASA) as applied recently in conjunction with
Drexel University to the needs of New Castle County, Delaware.

This cooperative Action-Research effort, based on the NASA
Planning Process established systems to resolve existing problems
and to prepare for future unknown turbulent environmental priori-
ties. In this combined program the NASA Planning Process was used
as a force to return the citizen to active derocratic community
involvement and to establish the means by which new sccial factors
can be continuously uncovered and identified before explosions
occur to force recognition.
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Drexel University's participation in this program was comsistent
with its image and posture as a technological university concerned
with the application of theories to the solution of practical
problems.

Drexel University

le '711%51//:2 -

W. W. Bagerty, 7es:.den
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SECTION I

NASA/DREXEL PRCGRAM BACKGROUND AND INITIAL RESULTS

INTRODUCTION

The National Aeronautics and Space Administration, in
conjunction with Drexel University, engaged in a research effort
directed toward an improved understanding of large-scale systems
technology and management. This research program had as its
major objectives: (1) the demonstration of the applicability of
the NASA organization and management experience to the solution
of large-scale public administration problems; (2) the expansion
of the University's research competence in this area, as well as
strengthening the faculty and curriculum of the University; and
(3) the generalization of the knowledge gained in this demonstra-
tion project to other similar large-scale problems of concern to
the nation.

Supported as NASA Grant NGL 39-004-020, this effort has
resulted in a multidisciplinary approach within the University,
and the development of a NASA/Drexel Consulting Team which con-
sulted for two years with the County Executive, New Castle
County, Delaware, to test research results in an actual large-

scale social system.



RESEARCH ORGANIZATION

Three primary research areas were identified for attention:
technology, management science and behavioral science. W. W.
Hagerty, President of Drexel University and Professor of Mechani-
cal Engineering, served as Principal Investigator. The remainder
of the project organization consisted of:

E. S. Golden, Professor of Behavioral Science

A. J. Pennington, Associate Professor of Electrical

Engineering

M. Silver, Professor of Management

H. H. Annett; G. M. Cadwell, Jr.; T. A. Michael; J. A.
Orlando; S. R. Siegal--Research Associates

Other Drexel faculty and consultants from organizations such
as the Fels Institute of the University of Pennsylvania were called
upon to provide expertise in human behavior, sociology, government

and urban affairs.

ACADEMIC PROGRAM

An academic program leading to the Doctor of Philosophy with
special emphasis on public administration .elative to technology
and management of large-scale programs was developed by the
Research Faculty and administered by the Center for the Study of
Environment.

The research areas correspond to three major factors which
are necessary for a person to be effective in the context of
large-scale social systems: (1) an understanding and awareness
of the basic components of modern technology--information pro-

cessing, automatic control, materials and environmental factors;



(2) an understanding and awareness of economics and management
science--national income economics, urban economics, project
evaluation, management control and the systems approach; (3) an
uncerstanding and awareness of the philosophic, psychological and
social functioning of the person, the small group and the community
in a technological society. The last is most important because
one must have the philosophic and intuitive base which assures
that a project in which he is involved will truly serve auman
needs. For this reason the program included work with concepts of
individual and social value, socio-economic decision making, the
political process, the nature of wman and his relationship to his
environment and to his fellow man.

These goals dictated that the candidates' learning experience
not be confined to formal courses. Independent study, small-group
problem solving, field experience in NASA, the aerospace industry
and actual socially oriented projects were used in addition to

course work.

RESEARCH PROGRAM

The research program consisted of two separate phases. The
initial phase stressed exploration of the problem from the point
of view of the three primary research areas and the building of
a multidisciplinary team. The final phase consisted of a
clinical demonstration program called "Action Research" in which
the research associates consulted in New Castle County, Delaware,
to aid the County Executive in solving actual problems confronting

the County Government.



MULTIDISCIPLINARY TEAM APPROACH

A primary goal of this grant was the multidisciplinary
approach to administration, management and the transfer of
relevant technology. The approach taken at Drexel was to build
a multidisciplinary team of individuals with various and diverse
specialities and personalities. An initial task was to integrate
the five research associates into a single group which would
function as a unit in the action-research phase of the program.
The approach taken emphasized that individuals must consider their
personal impact upon one another if they are to work together;
that is, multidisciplinary research may run into difficulty
because of the researchers themselves.

A number of activities contributed to this team development.
The Research Associates and faculty participated in many weekly,
monthly and quarterly planning and review meetings; attended
several professional meetings and made several visits to NASA
headquarters; collaborated in the development of MISPA and BUILD
(simulation games discussed below), served as consultants to the
Dean of the College of Business and Administration on the
development of a Ph.D. program; and spent considerable time
objectifying their own educational, organization and interpersonal
processes. Each of the Research Associates also had exposure to
teaching in human relations training. To participate in Action
Research, one must have appropriate skills prior to entry into
ar urban system. Therefore, the group focused primarily on its

own system and sub-systems as a method of developing these skills,



These first months were not on;y productive in terms of the
educational process, but in defining relationships, establishing
trust formation and opening lines of communication.

Every effort was made by the faculty to encourage the Research
Associates to initiate and participate in the decisions that
affected their education, time and goals. As a result of these
kinds of activities, processes, and reflective thinking, the
classical lines between faculty and students were modified, and
both faculty and students engaged in a participative management
style where all entered into decision-making and planning.

Another unique feature of the program was the decision to
shape the educational experience to meet personal needs and goals.
The Research Associates and faculty engaged in appraising the
personal career goals of each and through a capability analysis,
attempted to mobilize the total human resources available within
the team.

Thus, a multidisciplinary team was developed through greater
interpersonal sensitivity, organization diagnostic skill, confronta-
tion and feedback. It was agreed that the five Research Assoclates
would continue the multidisciplinary approach and work together
within the same urban system engaging in integrative action

research.

INITIAL RESULTS
The preliminary resear.h undertaken by faculty and students

resulted in several valuable outcomes:



1. Urban Systems Simulation and Gaming

Simclation gaming is a relatively new learning technique which
relies on the following elements:

1) Availability of factual knowledge and analytic techniques,

2) Experience with use of this knowledge and these techniques,

3) Feedback evaluation of the first and second elements, and

4) Repetition of the process.
This approach has always been the basis of effective learning, but
the advent of sophisticated audio-visual aids, computers and
related technology in recent years has made it possible to imple-
ment these elements in far more powerful ways than when instruction
was confined exclusively to the lecture/reading mode.

The work on simulation and gaming resulted in the publicationr
of two "games" (BUILD, MISPA) and the establishment cf an Urban

Simulation Gaming Laboratory.

A. BUILD

BUILD is a role-playing computer game oriented toward com-
munity redevelopment in a city section of approximately 100,000
people. BUILD functioned as an educational resource {n courses on
urban sociology, urban systems design, and others at Drexel during
the Spring of 1970 and has been used subsequently at other uni~
versities throughout the country. Student participation in the
computer-based game was seen as only one part of a three-part
approach to urban education, the other two being the presentation
of factual information and the evaluation and challenge of this

information in the light of the gaming experience.



BUILD was limited to twelve distinct roles with the options
available to each role limited to the major functions of the role.
The game was not intended to be a replication of rcality, but
instead was to be realistic enough to represent to the partici-
pant, Juring a few hours, the major functional and psychological
cha: - zteristics of his role. The simulation model was deliberately
made highly sensitive to player decisions to rapidly and clearly
illustrate the consequence of any action.

Simulation gaming was found to be an extremely effective
component of urban-oriented courses in that it otfers thc promise
of a substantial restructuring of the educational experience, along
the interdisciplinary lines which are necessary for urban problem
solving. The value of the geme does not reside in the program
itself, out in the actual process of the game play through which
one becomes more aware of one's factual understanding and emotional

awareness of the urban situation.*

B. MISPA** (Management Information Systems for Public Administra-

tion)
The management of information is a vital function of problem

solving within the urban complex. There are currently a host of

*This discussion is adapted from a manuscript prepared for the
Cor.ference, Computer Applications to Environmental Design, April
20-22, 1970, Lexington, Kentucky, by A. J. Pennington, J. A.
Orlando, L. P, Wolf, A. B. Shostak, Drexel University. A compre-
hensive discussion is continued in Appendix A.

**MISFA is published as Section II, Ph.D. Dissertation of S.
Siegal, Subjective Risk within the Group Decision Making Process.
Available from Drexel University Library and University Microfilms.




simulation models, either in operation or under design, which
attempt to explore problem solving from a more humanistic view-
point, but experience to date indicates that the very complexity
of such games in addition to the impersonal atmosphere created by
the omnipotent computer greatly hampers this approach toward both
learning and teaching.

MISPA is a simplified linear simulation model for both group
and individual decision-making whicn attempts to bring together
within one system the behavioral and management science ccnflicts
encountered in problem solving. Teams of 1 to 6 members ar:z formed
as a Systems Department within a medium size city. Their role is
to make decisions regarding the allocation of resources sf money
and manpower based on infcrmation supplied to them from othner
departments within the city, and as a result of previous and future
data from the resources they allocate. The menu of projects
includes problems in areas of pollution, housing, vecreation and
efficiency of intra-governmental systems. The tasks may be varied
as the nature of the groups playing the game dictates. An infinite
number of moves can be played with any number of groups. Each
move represents a period of six months' time within the life of
the organization.

The objectives of the game are to (1) provide a vehicie for
studying the behavior of individuals as they respond to group
interactions and task oriented problems, (2) provide comparative
evaluation of management (decision making) found in federal

governmental, city and industrial organization, (3) serve as an



assessment of the transferability of the NASA Management system to
solution of urban problems, and (4) training and development of
career goverrmental personnel.

Specific behavioral variables, such as risk taking, leader-
ship determination, communication patterns, etc., are identified
within each group prior t¢ playing the game. Such variables are
then correlated with respect to the group as a function of their
performance, i.e., department savings. This allows for both an
insight of why the group responded the way it did and the effect of

its response on the tasks undertaken.

C. THE DREXEL URBAN SIMULATION GAMING LABORATORY

This laboratory was authorized in April, 1970, with a stated
purpose to develop, acquire, and use a variety of urban simulation
games, or decision-making exercises. Administratively, the unit
was a part of the Center for Urban Research and Environmental
Studies (CURES), with services available throughout Drexel University,
and also to outside groups as appropriate. 1In this way, the
Laboratory will continue in a formalized way the work on urban
game development and usage which has been carried on at Drexel
under the NASA Grant, "Research and Education in Management of
Large-Scale Technical Programs." The Drexel Urban Simulation
Gaming Laboratory provides a vehicle for rapidly developing the
use of these new technoiogies, and their introduction into the

urban-oriented educational program at Drexel.



2. Community Development Workshop

This concept was developed in collaboration with colleagues
at Node Four Associateés, Inc., an urban planning, design and
construction firm in Brooklyn, New York. It refers to a collection
of ideas and techniques for increasing community participation in
the planning process. These include computer simulation and

"confrontation"

gaming, various psychological techniques (such as
and "Encounter Micro-labs") and creative problem solving processes.
A paper, "The Community Development Workshop," was presented at

the annual meeting of the Environmental Design Research Association,

June 8 - 11, 1969, Chapel Hill, North Carolina, and is contained in

Appendix B.

3. Cowpendium of NASA Management Technology

The Space Act of 1958 which established NASA provided for
". . . the widest practicable and appropriate dissemination of
information concerning its activities and results thereof" (Sect.
203.A.3). As a result, the management literature contains a
great number of articles and books describing various aspects of
NASA management techniques and systems. Appendix C contains a
sumnary of the published literature which categorizes NASA con-
tributions to the theory and practice of management methods of
conceiving, planning, administering and evaluating large-scale

enterprises.

10



4. NASA Planning Process

NASA's process for planning was identified in the preliminary
efforts of the current program and constitutes an addition to the
NASA transfer technology literature.

The complexities of NASA, together with its far-ranging

miss:on and lack of off-the-shelf technology, generated the need

11

for zn effective system of planning. NASA's initial planning system

was "ccvried over from the previous government experience in NACA
and DOD,"l and continued the previous concept of division of
responsibility betwean planners and managers. A "Planning Group”
of experts prepared plans for managers to critique and then follow.
This proved ineffective in practice. NASA was to comment on these
earlier planning efforts:

« « « there (was) little institutional planning . . .

interrelationships, programs, plans and institutional

consequences must be more effectively defined and

understood. 2

NASA's planning effort was redesigned to involve line person-
nel rather than to leave planning totally in the hands of a staff
group. It was anticipated that this participative approach would
be more effective, since the persons who would have to carry out

the plan would be committed to it at the outset. It was also

expected that better trade~offs among conflicting alternatives

1Roskall, C. Administrative History of NASA. Washington,
D.C.: NASA, 1958-1963, p. 69.

ZBingham, C. F. Office of Organization and Management,
"Pol: .y Profile Office of Organization and Management," Draft.
06-24-69, pp. 30-31.



would be made if the managers and engineers directly involved took
part in the planning process.3

The redesign of the planning process took the following
structure:

- Creation of Planning Steering Group.

- Formation of Planning Panels.

- Appointmer.t of Advisors and Evaluators.

Establishment of an Integration and Review Board.

Establishment of the President's Space Task Force.

It was found that the "participative planning approach"
functioned where the "expert planmning group" had not worked satis-
factorally. Appendix D contains a detailed discussion of the NASA

Planning Process.

5. Commissioned Papers

The thrust of the NASA/Drexel program was basically from the
technological and management points of view. To provide a balanced
approach~-and look for insights that a technologist or manager
might miss—Drexel sociologfst Arthur Shostak was commissioned to
investigate public attitudes toward large-scale technological
change and the specific tools of simulation and gaming. His
findings in these areas are included in Appendices E and F

respectively.

3Bauer, R. A.; Meyer, R. F., et al. '"NASA Planning and
Decision Masking, Final Report.”" Harvard Graduate School of Business
Administration, pp. 1-15.

12
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SECTION II

ACTION RESEARCH DESIGN AND METHODOLOGY

BACKGROUND

The basic parameters for the NASA/Drexel Program in Technology
and Management of Large Scale Programs included "action-oriented"
studies1 with provision for the University to ". . . assist in the
transfer of technology and management methods from one large-scale
program to another . . ."2 This emphasis on applied research was
especially appropriate for three reasons: first, NASA had previously
identified the need for experimental and demonstration programs for
the application of the results of space research and development to
urban problems.3 Secondly, Drexel University had a rich tradition
through cooperative education and consulting programs emphasizing
the applications of research. Thirdly, NASA had previously
identified student Cooperative Programs as being effective links

between theory and practice.4

lNASA Grant First Semiannual Progress Report. Drexel
University, Philadelphia, Pa., June 30, 1969.

2William W. Hagerty, Manuscript prepared for Panel Session
G-2, "Large Scale Technology Management," at the National Confer-
ence on Public Administration, Miami, Florida, May 20, 1969, p. 2.

3Proceedings from the Conference on Space, Science and Urban
Life, Donsmuir House, Oakland, California, March 28-30, 1963; NASA
Document #SP-37, p. 241.

“Ibid., p. 166.
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Thus, an action-oriented research design was selected with the
goal of having the Research Associate function as a participant
observer in some (to be selected) urban system. Known as "Action
Research," the methodology was proposed to NASA,5 and received

enthusiastically.6

ACTION RESEARCH DEFINED

The term "Action Research" was coined by the applied
psychologist, Kurt Lewin, and defined as:

. - o a field which developed to satisfy the needs of the

socio~political individual who recognizes that, in science,

he can find the most reliable guide to effective action,

and the needs of the scientist who wants his labors to

be of maximum social utility as well as of theoretical

significance.7

Figure 1 summarizes the Action Research Methodology as
applied within the current NASA/Drexel program. Note that the

Action Research Methodology stressed that research would be per-

formed to meet the needs of a specific urban client system.

Additionally, per Lewin's definition above, the researcher would

aim his labors as well to be of theoretical significance.

5Second Semi~-Annual Progress Report, Drexel University,
December 31, 1969, p. 3.

6Personal communication between NASA Program Officer,
Mr. Richard Stephens and NASA Research Professor, Dr. Edward
Golden, Drexel University.

7Chein, A.; Cooke, 1.; and Harding, J., "The Field of
Action Research." Americaa Psychological Bulletin, 3:43-50,
1948.
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Figure 1. ACTION RESEARCH METHODOLOGY*
The Action Research Methodology can b2 summarized in five steps:

1. Initial Entxy

Efforts were made to gain initial entry to a particular urban
system by June or September, 1970. Sanction, and negotiation of
terms of the relationships were agreed upon before final entry.

2. Orientation and Exploration

Once initial antry was agreed upon, a period of 2 to 3 months
was used to study that particular client system in order to more
fully understand how it functions and disfunctions. Furthermore,
this initial explantion and orientation period served as a period
of gaining wider acceptance and identification with that system.
Finally, problem identification and definition were accomplished
in this exploration period.

3. Action Planning and Intervention

Once problems were identified and agreement was negotiated
with the client system, then each problem area was studied as to
strategies, designs or methods to effect change or influence to a
preferred state. Alternative methods were considered for each
problem. Every effort was made to consider the behavioral and
organizational consequence of every intervention so as not to
upset the homeostasis of that system.

4. Action Evaluation

Concurrent with the action research, evaluations of the
particular projects were made by the Research Associates and
representatives of the client organization. All of these served
as process observers of the action research and provided con-
sultative assistance.

5. Termination and Description

Finally, upon successful accomplishment of the action
research, a descriptive dissertatio~ was presented with hypothesis,
action steps, and cousequences or results, with generalizations
drawn from the research. Successful action research produced
three basic outcomes: (1) the achieement of the planned change,
(2) new knowledge, and (3) a manager of increasing professional
competence,

*Summariz2d from an early NASA/Drexel Program Working Paper and
included herein as Appendix G.
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DISCUSSION

Action Research differs from other applied social research in
the extensive involvement of the researcher within the action
process. Some scientists, reviewing the historical application of
action research, have called this". . . applie& research with a
client with a problem to be solved" and have called for increased
attention to the ethics of the situation, the social scientist's
(vis a vis the client's) interest in the research, and the possi-
bility of location of initiative too exclusively with the client.8

Thus, the Action Research Methodology is unlike traditiounal
research methodologies in several ways. That Action Research is

performed in direct response to a perceived client problem is the

first. A second is the concept of Participant-Observer. The
specifiication of the researcher's participation is in contrast to
the usual thrust to identify and minimize the so-called "experi-
menter effort.”9
A third major difference is in use of the Case Study. Classic
studies attempt to demonstrate statistically that study results
are, within specified probabilistic limics, not due to chance. A

single case study represents zero statistical degrees of freedom,

and allows valid statistical criticism. There are two responses:

8Rappaport, R. N. "Three Dilemmas in Action Research, Human
Relations, Vol. 23, #6, p. 499.

9Rosenthall, R. Experimenter Effect in Behavioral Research.
New York: Meredith Publishing Co., 1966.




the first response is to follow the lead of the Tavistock Clinic
and generalize not upon a single case, but on a series of cases.
Called an "Ad Hoc Programme," Tavistock has been able to extract
data using action research techniques.l

The second response is to use the case study "as a vehicle to
enrich the development of new theory."11

The application of NASA technology to urban problems falls
within the development of new theory. The subtleties involved in
researching new theory in the public arena were highlighted during
a discussion of the current NASA/Drexel program at the 1969 Confer-
ence on Public Administration:

+ « o it is interesting to consider why these large-
scale problems are both interesting and difficult. I
suspect that one of the reasons why academicians prefer
a certain amount of detachment is that they can concep-
tualize and thereby handle an idealized problem much
better than a real one. It can be kept simple, the
number of variables reduced, and frequently some of

the human factors eliminated altogether. In real
large-scale problems, however, the sheer qualitative
features are different from those of small ones.

+ +« « The human factors enter in a different way. The
behavior of very large groups and the constituent sub-
groups are interlocked in ways which are numerous, com-
plex and subtle. The magnification factor of any
subtlety may make it very imgortant in d-termining the
success of a given project.l

loRappaport, op. cit.

llWalton, Richard, "Advantages and Attributes of the Case
Study." Journal of Applied Behavioral Science, August, 1972,
p. 73.

lzﬂagerty, op. cit., p. 3.

17



The clinical action research conducted in this program was
designed to enrich the complex subtleties of new theory, and,
hopefully, will provide a necessary link in an effort continued

beyond the present limitations of time an¢ budget.

18
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SECTION III

SITE SELECTION, ENTRY AND PROJECT ASSIGNMENTS

OVERVIEW

This section reports the testing of the assumption that
certain NASA Management Technology can be applied or adapted for
use within an urban complex.

After intensive preparation and analysis of NASA Management,
the decision was made to go ahead with the plans to test the
applicability of the NASA techniques through "Action Research"
within a particular urban system., The sociological technique
of participant-observer would be used, with the addel dimension
that the members of the research team would take management
responsibility within the system.

Subsequently, the research site was selected. Specific
problem areas were then identified, evaluated and attacked with

applicable NASA management techniques.

ACTION RESEARCH SITE

Selection of an action research site was critical. The
"host" government would be expected to profit from the profes-
sional resources and NASA technolcgy to be made available. But
it ran the risk of having outsiders "meddle" with their situationm,

and, perhaps, create additional problems by their presence.
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The Drexel Research Team articulated a set of criteria
(hereto appended in Appendix H) which established the minimum con-
ditions for a successful relationship and negotiated for entry to

an urban system.

SITE SELECTION
Four possible sites were evaluated:

1. Trenton, N. J,

The newly elected Mayor, Arthur Holland, requested the
services of the Drexel Research Team and members of the Rutgers
Faculty as a "Tvansition Task Force." All city department heads
were being replaced, and other major shifts in personnel were
being implemented as the new government took over. Mayor Holland
needed trusted professional assistance to maintain continuity of
government. This effort was successful so the Drexel Team asked
to maintain the relationship and use Trenton as the action research
site. Negotiatiuvns extended for several months, and were, however,

finally terminatec when the Drexel Team chose New Castle County.

2. Washington, D. C.

Preliminary negotiations were held with representatives from
the mayor's office in Washington, D. C. However, the Drexel Team
elected not to pursue this site due to the extensive travel which

would have been involved
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3. Wilmington, Delaware

Through the services of the Greater Wilmington Development
Corporation (GWDC), the Mayor of Wilmington was approached but fol-

lowing initial talks, decided not to use the NASA Research T um.

4. New Castle County, Delaware

Again, through CUDC, the Cuunly Execucive was approached.
After two months of negotiation, an agreement was made for the NASA
Research Team to work as special assistants to the County Executive
on projects to be selected by him. NASA techniques were to be

applied as appropriate.

NEW CASTLE COUNTY, DELAWARE

New Castle County consists of the northern-most section of
Delaware, one of the state's three counties. New Castle County
has nearly seventy percent of the state population; and an esti-
mated ninety percent of the income.

Within New Castle County are eleven incorporated areas--the
City of Wilmington, the City of Newark, and nine small towns.

Each ircorporated area has its own first-level of government. For
the unincorporated areas, the County Government is the closest
government to the people. Table 1 summarizes population da-a.

The present organization of the county government was estab-
lighed by state law in 1967. A change was made from the so-ca.led
“Levy Court" system dating from colonial days to the establishment
of an executive system with division of responsibility between the

executive (administrative) and county council (legislative).



Table 1

POPULATION CHARACTERISTICS

State Population

New Castle County
Incorporated arecas

Unincorporated areas

Pogulation
500,000 (est.)

386,000
123,000

263,000

22
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The County Executive was elected-at-large, as was the County
Council president. Six councilmen were elected from various
districts.

The 1967 reorganization established functional responsibility:

County Council

County Council was made responsible for approval of financial
operations, operating budgets, capital budgets, debt creation, bond
issues and the setting of the tax rate. In addition, council
established basic service functions (police, ambulance, trash, etc.),
approved union contracts, employee pay plans; and maintained
responsibility for approving and amending the zoning ordinances.

County Executive

The County Executive was given the broad responsibility for
administering the County Government on a day-to-day basis. He was
empowered to make appointments and remove appointed officials at his
pleasure, prepare ¢~d administer budgets and services, and enforce
laws.

The County Executive appointed a Chief Administrative Officer
to assist him in the management of the government. At the time
there were departments of:

® Public Works
Parks and Recreation
Development and Licensing
Planning
Finance
Transportation

Personnel
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Each was headed by an official appointed by the County Executive.
Department staffs were appointed under a civil-service merit
system, although it was estimated that half the employees had
received appointments through an earlier patronage system.

As the government was only two years old, the County Execu-~
tive considered his tenure as a ''shakedown effort" to establish a
viable modern government in the fastest growing portion of the
state. The five NASA/Drexel Research Associates were considered
supplemental staff to the County Executive, and would work on
mutually acceptable tasks, which would be identified in the

"Orientation and Exploration" of Action Research.

ORIENTATION AND EXPLORATION

The Drexel team thus began in New Castle County in the fall
of 1970. As bhad been agreed, a period of two to three months was
planned to study the particular client system so as to more fully
understand how it functioned and disfunctioned. Furthermore, this
initial exploration and orientation period was to serve as a period
of gaining wider acceptance and identification with that system
and, finally, problem identification and definition were to be
accomplished.

Two issues arose early in this phase of the project. The
first was the difficulty in identifying particular project« for
each of the five Reseaich Associates. Each had chosen to work
collaboratively with the others by entering into an Action
Research project in the same organization. Nevertheless, there

needed to be some differentiation if for no other reason than
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each was bound to write a separate dissertation as a ‘art of
academic requirements.

The second issue was that the host organization thought of
its problems in terms of specific projects which required immediate
solutions. The Drexel team interest was stated as being the desire
to assist the county in improving its own capability so that it
would be able to meet such problems after the Research Associates
had left.

The net result of these two conditions was that the Research
Associates worked at different rates of speed, and attempted to
compromise both their interests and the organization's needs by
entuering projects through what were called, at the time, "hands-on
projects." Two examples illustrate this phase with its attendant
differences.

The De La Warr Project

One particular problem area facing county officials was the
use and disposition of an abandoned shopping center located in
the Oakmont area, a low and middle-class black neighborhood located
in De La Warr, south of Wilmington. Residents had become inflamed
the previous summer when a vacant, canabalized shopping center at
the only entrance to their community was scheduled to be made into
an automobile body shop. The citizens organized and petitioned
the county to purchase and develop the property as a site for a
satellite center of the new Delaware State programs for improved
delivery of social services. Mr. Cadwell was asked to represent
the County Executive in evaluating the problem and in partici-

pating in its solution.
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Mr. Cadwell was willing to enter into this project in part due
to his research interest in so-called “temporary systems." Tem-
porary systems are new forms of organizational structure which
theoretically have the advantage of meeting new needs not provided
for in usual organizationel structures, providing resources for
temporary problems, and avoiding the continuation of a structure or
organization long after it has outlived its useful function. Since
the county government had no department with specific responsibility
for development of social services, it appeared that this problem
might be a good means to assist the government by setting up a
temporary system.

The speed by which a project was identified for Mr. Cadwell's
assistance may be contrasted with the difficulty in identifying

a project for Mr. Orlando.

White Clay Creek Dam Project

Because of Mr. Orlando's considerable prior experience in
electronic data processing, he was approached during the initial
negotiations with the county about the possibility of his working
in this area. The county was engaged with the city of Wilmington
in a massive catch-up effort to install new equipment before their
present equipment became unserviceable. Mr. Orlando began to
delve into the situation, but it soon became clear to him that
there was little he could do at that point in time which would be
compatible with the ~ounty needs and his own interests in the

organizational effects of automation.
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Therefore, he had to turn elsewhere. County administrative
and legislative officers had been trying to reach a decision on the
proposed construction of a dam on the White Clay Creek since 1966.
Since this was a leading concern of the County Executive, Mr. Orlando
agreed to explore this problem and determine if it were acceptable
to the University requirements on research, the county's needs for
a decision, the need of the NASA team to work on the county's

problems and his own interests.

DISCUSSION: VARIED FORMS OF ACTION RESEARCH STEPS

The contrast between the projects of Mr. Cadwell and Mr. Orlando
demonstrated how the second step of action research may take varied
forms and have an uncertain duration. (The projects of the other
three members of the team will be presented to the reader in the
following section to illustrate aspects of the third step of the
team's methodology.)

The team felt pressure to move in quickly. At the same time,
the team did not wish to engage in a process which would not
advance knowledge in some way, nor did it wish to become such an
integral part of the system that the county would become dependent
upon its presence and thus not develop the capability to function
more effectively following its withdrawal from the organization.
Ambiguity like this gives rise, in different individuals, and in
the same person at different times, to anxiety, anger, depression
and the temptation to do anything rather than nothing.

It is in this connection that the team believed their efforts

at collaboration and team building paid good dividends. One aspect



of the multidisciplinary effort is that each team member was able to
provide not only expert support for one another in the work on
specific tasks, but was also able to provide support through those

times when morale was low.

ACTION PLANNING AND INTERVENTION

Once problems were identified, each problem area Was studied as
to strategies, designs, or methods to effect change or influence to
a preferred state. Alternative methods were considered for each
problem. Every effort was made to consider the behavioral and
organization consequences of every intervention so as not to upset
the homeostasis of that system.

The remaining projects undertaken by the NASA/Drexel Team
were selected with less pressing time constraints (and incurred
less pressure from the County Executive to take on the specific
projects). These project assignments are described below and
provide examples of preliminary action planning and intervention

with the Action Research Methodology.

Housing Project

The County Executive expressed concern in meeting the housing
needs of low and moderate income citizens. In addition, the County
Council established a special citizen's committee to conduct a
study of the recent failure of Operation Breakthrough, and the
State had a recently established Department of Housing and hired

a Director as of April, 1970.

28
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Appointed to the position of Special Assistant for Housing to
the County Executive, Mr. Annett began his assignment by surveyirg
the situation through interviews with various people. About the
middle of November, a Housing Cabinet was formed at his suggestion
involving the Chief Administrative Officer, the Director of Planning
and the Director of Development and Licensing with Mr. Annett as
chairman. The cabinet was responsible for the following:

A. Developing a comprehensive housing program to meet the
needs of all citizens with an emphasis on low and moderate
income housing.

B. Preparing recommendations concerning new policies and
legislation for consideration by the appropris =
authorities.

C. Developing a strategy for the implementation of a housing
program and overseeing its fulfillment.

D. Maintaining liaison with appropriate persons, groups
and agencies related to the field of housing.

Mr. Annett's role included the following responsibilities:

A. Coordinating the executive branch's diverse activities
related to housing.

B. Serving as Chairman of the Housing Cabinet, with an
emphasis on facilitating and clarifying decision-making
process.

C. Serving as a liaison person with:

l. City, state and federal agencies
2. Civic groups

3. Business groups
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D. Conducting research as needed.

E. Overseeing related research projects.

F. Seeking to develop support or at least acceptance among
residents of neighborhoods where public housing will be

located.

Internal Organization and Management Project

The final project is more general than any of the previous.

Mr. Siegel and Mr. Michael collaborated on a project to develop the
internal organization and management function of the New Castle
County government into a more viable administration capable of
defining and meeting the needs of its people. Using the classi 1l
principles of management (planning, decision-making, leadership,

and communication) the Research Associates, because of their training
in behavioral science, chose an organizational development model as
the inclusive framework for implementation.

The nature of organizational development work called for a
trusting and open relationship between the Research Associates and
members of the host organization. Although the team members were
of ficially assigned as special staff assistants to the County Execu-
tive working out of the Office of Organization and Management, no
guarantee of the above described relationship was assured. Several
crucial weeks were spent in personal meetings, conversations, inter-
views, and staff meetings in an attempt to get to know the organiza-
tional members, establish a high degree of visibility, and obtain a

"feel" for the culture in which change was to be explored. A daily
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diary of this period was kept to monitor the nature of respomses on
the part of both the Research Associates and the organization mem-
bers.

Since the field of organization development is relatively new,
much time was spent educating the host organization to the nature of
these roles. Part of this involved the syndrome of disassociating
themselves from the tradition of the consultant (who has been defined
as someone who borrows your watch and then tells you what time it is).

The project was diagnosed quite similarly to any model of
problem solving. Where are the problems and who is having them?
Because a problem within an organization will eventually be felt in
all of the functions such as planning, decision-making, communica-
tions, and leadership, it appeared to make no difference which func-
tion would be chosen first for exploration. lowever, since the
Research Associates were personally interested in the theoretical
implications of time, space, and the risk-iaking characteristics of
organizations, it was decided to explore the comrunication network
of the organization. By asking who talks to whom, what media are
used, where communication takes place, who initiates communication,
what its nature is (i.e. for decisions, information, policy, etc.),
the problems of the organization quickly came to light.

An in-depth, free-form interview with all department heads,
the County Executive, and the Chief Administrative Officer was
carried out. These interviews allowed for a continuation of per-
sonal relationships with all members in addition to the chance to
gain valuable data. The very fact that each interviewee was called

upon to take a hard look at his own individual communications
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pattern results in direct feedback and as opportunity for insight
into behavior patterns that he might take for granted and not even
be aware of.

The interviews were analyzed and detailed communication patterns,
data, and relationships were diagrammed to determine basic problem
aread. Organization-sociometric models relating positive and nega-
tive relationships on both an interpersonal and substantive basis
were identified. 1In some cases the cata was fed back through sub-
sequent feedback meetings to the appiicable parties. In each case
there was a high degree of receptivity. In two specific cases
involving department heads a definite change in behavior was identi-
fied and well received by other members of the organization. The
lasting effect was by no means assumed at this point, but it is
reassuring that the culture indicated its willingness to change.

A definite problem area was defined involving the delineation
of goals, responsibility, and decision-making among several key mam-
bers of the organization. The first phase of feedback of this data
resulted in a desire for a confrontation meeting between key per-
sonnel to resolve the issue.

At the same time that progress was made at the department head
and executive level of the organization, there was an expressed
need for the team to hecome involved within some of the departments
where members felt that work efforts and changed techniques might
be useful. This was most rewarding in that it pointed to a feeling
of openness and trust on part of the particular department heads.

At the same time it also pointed out the potential danger of
spreading oneself too thin within the organization with a resuliant

loss of effectiveness and creditability.
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SECTION 1V

ACTION RESEARCH PROJECTS AND CLIENT FEEDBACK

The previous section presented research associate problem
assignments, with emphasis on the initial stages of Action Research.
This section describes the resuitant action research efforts from
two points of view: the researcher, and the client. The researcher's
point of view is presented through extracts from each thesis. Each
thesis was summarized and presented to the client after termination
of the research efforts; their comments are included as the client's
opinion.

These points of view will be compared and contrasted in Section

V.
* k x k k k x k % %

PROJECT: Housing
Research Associate: H. A. Annett
Thesis Title: The Adaptability of the NASA Planning Process to
Planning for Urban Systems: A case Study of Planning for a Low and
Moderate Income Housing Program in New Castle County, Delaware.
The County Executive, William Conner, expressed concern about
meeting the well documented housing needs of low and moderate
income citizens. There were approximately 6,900 dilapidated and
deteriorated homes outside the City of Wilmington. Yet only the
cities of Wilmington, with approximately 1,900 public housing
units, and Newark, with about 75 units, had done anything in the

area of public housing. Residents of the balance of the county



had vigorously resisted the introuuction of even moderate income
housing, to say nothing of public housing.

The area of Housing offered a multitude of pussibilities for
research. There was a whole -et of interdepartmental relation-~
ships, plus the executive and legislative branch relationships. 1In
addition, meeting the housing needs involved city, county, state
and federal relationships. There were also the numerous sponsors
of housing, and the business interests. The particular subject
area chosen fcr study was the examination of the power and influence
elements that surround decisions relating to establishing a luw and
moderate housing authority in New Castle County. These elements
were identified and taken into account by the planning process.

This involved an examination of political relationships.
Edward C. Banfield and James Q. Wilson observed the following in

their book, City Politics:

Our government is permeated with politics. This is because
our constitutional structure and our traditions afford
individuals manifold opportunities not only to bring their
special interests to the attention of public officials,

but also--and this is the important thing--to compel offi-
cials to bargain and to make compromises. The nature of
the governmental system gives private interests such good
opportunities to participate in the making of public
decisions that there is virtually no sphere of "administra-
tion" apart from politics.l

The same authors also point out that "politics arises out
of conflicts, and consists of the activitizs . . . by which conflict

is carried on."2

1Edward C. Banfield and James Q. Wilcun, City Folitics, Vintage
Books, New York, 1963, p. 1.

ZIbid" p. 7.
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Mr. Annett assumed that the fullowing processes are part of a
continuum and are interdependent:

1. The planning process which is used to define future

directions and plans for action.

2. The political process which is used to develop the neces-

sary support for such directions and actions,

3. The administrative processes which are used to implement

the decisions,

4. The group processes by which people work together.

Because the planning process is responsible for the definition
of the new directions, it is crucial that its processes and pro-
cedures be designed and administered so as to be sensitive and
supportive of the needs of the other processes.

The hypothesis tested is that the NASA planning process can
be adapted to planning for urban systems because its basic princi-
ples and processes are comparable with the demands of the political,
administrative and group processes.

The testing of this hypothesis was the utilization of the NASA
planning process to develop a low and mwoderate income housing pro-
gram for New Castie County, Delaware. The effectiveness of the
NASA planning process was based upon a comparison with what
happened to Operation Breakthrough in New Castle County during the
spring of 1970 and subsequent events in the field of low and

moderate income housing.
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CLIENT FEEDBACK

The following comments concerning this project were obtained
from various individual and group interviews with New Castie County
officials in October and November 1972.
° "Much more time (was) devoted to solving the problem than can
normally be spent on projects."
° "No new housing was produced--no existing rehabilitated or
cleared. The program did not increase staff in the Department of
Planning (but) provided the structure fcr an Action Program."
° "The project was primarily oriented towards policy (a communica-
tion and planning mechanism) as opposed to operational, and continues
this way."

* k k k k k k k % %

PROJECT: Management Effectiveness
Research Associate: Thomas Michael
Thesis Title: The Transfer of a Management System: A Case Study of

the Transfer of the NASA Planning Process to New Castle County,

Delaware.

A. Study Objectives

The primary objectives of this study grew from the items to
which Drexel agreed in its Memorandum of Understanding to NASA
(Appendix I). Particular emphasis was placed on the identification
of a NASA element which might be transferred to other systems. A
second emphasis of this study arose from the concern for increased
knowledge, and involves an attempt to develop a theoretical frame-

work for the study of organizations. Of additional importance is
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the fact that the activity involved the attempt to assist the
County of New Castle in the solution of a real-world problem through
the use of both consultant skill and theoretical considerations.

The major hypothesis of this study was, '"The NASA Planning
Process of 1968-69 can be transferred to the County of New Castle,
Delaware in order to improve the organizational planning of the
total governmental system."

Common sense dictates that it is impossible to uproot any
system from one organization and transfer it to another without
change or adaptation. A secondary hypothesis, therefore was, "In
order to transfer aerospace management technology from NASA to
another system, there must be a planned program of organizational
intervention involving consideration of the envircnment of the
organization, the internal processes of the organization, and the
structure of the organization.”" NASA is a very large "poly-
organization" which at one time had over 400,000 in its employ. It
is an agency of the Federal Government, and it is spread throughout
the country with outposts throughout the world. By contrast, New
Castle County employs about 1200 in a local service government with
several other governmental units and municipalities overlapping its
jurisdiction. Thus, there are considerable differences in the two
organizations. Therefore, one must analyze the organizations in
order to make those adaptations and modifications which will result
in successful transfer. An illustration of this point is the
analogy of the organ transplant from one human being to another.

Despite the fact that physicians attempt to obtain donor organs from
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individuals similar to the recipient, they are required to take

power ful measures to insure that the immunity system of the body does
not cause rejection of the donated organ. It was the assumption that
there is an analogous "immunity system” in organizations which
resists introduction of new procedures and systems.

The role of Mr. Michael, therefore, was not just to study the
organization, but also to intervene in its activity. To understand
what to do and why to do it, it was posited that intervention must
take into consideration the environment, structure, and processes of

the organization.

B. Study Results

The specific activity through which this study was conducted
involved the Research Associate in a program to improve organiza-
tional functiouning through the proposal, introduction, and partial
operation of an Office of Program Development for New Castle
County. This office was develeoped using the NASA Planning Process
of 1968-69, with modifications suitable to the County.

The second i1esult was a planned organizational intervention
involving consideration of environment, structure and process.

A third result is the proposal of a theoretical framework for
organizational intervention. Based mainly upon Parsons and H. A.
Innis, this framework posits four action systems of human action
which are present in all organizations. These are the cultural

system, the social system, the personality system, and the
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behavioral organism.1 Within each of these systems there must be
a concern for the control of space, the control of time, and causa-
tion.2 These three latter dimensions are proposed as corresponding
to the concern within an organization for structure, process and
environment.

This proposed framework for theory is by no means fully devel-
oped. It is rather a proposed direction for future research
activity. As such, it may be viewed as a tentative reformulation

of the intervention hypothesis.

CLIENT FEEDBACK

The following comments concerning this project were obtained
from various individual and group interviews with New Castle County
officials in October and November 1972.
° "We had a good briefing on our failure to commun.cate, cooperate
and coordinate. Results have not occurred. We are doing better in
limited areas but generally seem more bogged down than ever."
° "We had a one-day seminar involving Management by Objectives
aimed at improving management in the Personnel Department. The
program was very helpful in solidifying a wmethod of management. 1In
total it was very helpful and I use the system now."

° "Since we did not know what the NASA Planning Process was, it

is difficult to analyze the effectiveness and success of the “ramsfer.

1Talcott Parsons, Societies: Evolutionary and Comparative
Perspectives, Foundations of Modern Sociology Series (Englewood
Cliffs, N. J., Prentice-Hall, Inc., 1966), p. 7.

2Harold A. Innis, Bmpire and Communications (Oxford: At the
Clarendon Press, 1950), p. 7.
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We were encouraged to pursue the management training program in
which 26 key staff people participated but none of the planning was
done by Tom Michael."
° "1 felt like we were being used in a kind of experiment rather
than an attempt to improve through an action oriented process. The
Personnel Department did get acquainted with the management planning
process, i.e., goal setting as a result of the Drexel program, but
I saw little else. Also, we had one session on role playing, sensi-
tivity and individual relationships., My feeling is that the Drexel
program did not have a major impact on this component. Perhaps
though there are intangible results that I am not aware of."
° "The project had a high probability of accomplishing the stated
goals, but I believe it failed. The interview process led me t> the
conclusion that vehicles or methods for improving communications
between affected agencies and expediting the problem solving capa-
bilities of (the) county would be enhanced. This has not occurred
(because):

a) Frustration is at the highest level ever among management

at least so far as my experience here would indicate.
b) Formal communications have not deteriorated--they have
expired.

c¢) ‘'Feedback' up or down is nonexistent."
° In general county officials felt:
- They were getting a study that did not bear much relation

to trying to improve the overall effectiveness of county manage-

nent.



- They did get better acquainted with each other through
sensitivity training.

- They were not fully aware of what the Drexel team wanted to
accomplish,

- They did not know what goals were until the program was
finished.

-~ Departmental day-to-day routine kept them too busy to get
involved in the program.

~ Those who took part in the management game were very confused
about what was supposed to happen.

X k k k k k k x k

PROJECT: Water Management
Research Associate: J. A. Orlando
Thesis Title: A Study of the Impact of Technological Change in

Organizational Processes in New Castle County, Delaware.

The Study Objectives

During the 18-month application phase, Mr. Orlando tested
two hypotheses. These are:

- That aerospace management technology =nd specifically the
NASA Planning Process could be successfully transferred to an urban
system.

- That the impact of technological change could be utilized acz
a force for the achievement of planned organizational change.

Although NASA is large and complex, an organization of 420,000
people, and had many problems with the planning process, it was

felt as a first hypothesis that the same principles of planning

41
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could be applied to an organization of less than one thousand
that was responsible for governing 380,000 people.

A major effort under this study was the application of the
NASA Planning Process to the water management problems of New Castle
County.

A second hypothesis was that the impact of technological change
could be used as part of an Organization Development (OD) Program.
Technology is growing so rapidly that it is having an effect on all
organizations. There are some technologies where the changes are so
rapid that they have the effect of causing major structural and
procedural changes in the organizations with which they interface.
Many of these changes are undesirable. OD is the science of planned
change to increase organizational effectiveness. The OD practitioner
may have much to offer: first to avoid the undesirable effects of
technological growth, and then to make use of the force of tech-
nological growth for change as a catalyst to achieve planned posi-

tive organizational changes.

Principal Results

The major findings of this study were that:

® The NASA Planning Process could be adapted to large urban
systenms.

® Rapil technological change could cause major changes in
an organization.

® The force behind this change process could be utilized to
accomplish specific planned changes.

The planning process which was developed in New Castle County for

water planning was considerably smaller and less complex than the
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process developed in NASA. The County process also made more use
of higher level management in the working groups than did the NASA
Planning Process. Both of these factors were significant to the
success of the County water planning process.

The rapid development of water technology had a marked effect
on the performance of one of the county's departments. The depart-
ment was moving toward a decrease in effectiveness as a result of
a lack of capability to evaluate and utilize recent developments in
water technology. Mr. Orlando was able to reverse this situation
by reversing the direction of change brought on by this technological
impact.

A major cause for ineffective decision-making has been the
use of techniques which are inappropriate for that particular
decision situation., This is particularly true in situations char-
acterized by rapid technological change and was very evident in
water planning in the County. Decision makers were unaware that
the nature of the problem was changing, aud were therefore still
using techniques which were useful in earlier decision-making situ-

ations, but were no longer appropriate in the new situation.

CLIENT FEEDBACK

The following comments concerning the project were obtained
from various individual and group interviews with New Castle
County officials in October and November 1972.
°

"Hypothesis: water resources management, fact: sewer manage-

ment."
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"Water and sewer management office and panel are not being
established, It is too early to evaluate effectiveness of organiza-
tional changes. However, a water plan is now being developed with
Chester County."

° "The (Drexel) project was the catalyst for forcing county
action. The validity of the results will be measured by future
actions.”

° "Goals: any reasonable planning process could be applied to
establish this office. Results: the goals were achieved.”

° "This program resulted in some good recommendations and should
provide excellent future results if carried out as suggested.”

° When asked how coordination between existing departments and
the structure which NASA Planning provided to attack the water
resources problem worked, several officials pointed out that, as
usually is the case, only a very few individuals actually did the
work but that enthusiasm and commitment were generated and relation-
ships between the people involved were improved.

¢ It was also pointed out that when the emphasis of the water
resources panel was shifted from a specific solution (building a
dam - which had produced conflict with Chester County) to the
generic problem of water needs, the group was able to involve
other resources in other geographic areas in the search.

° One member of the water resources panel said that he failed to
see how the NASA Planning Process was transferred and, in fact, was

not aware of any special planning technique being used.

* %k k k k% k% k %k & %
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PROJECT: Management Effectiveness
Research Associate: §. Siegel
Thesis Title: Subjective Risk within the Group Decision Making

Process.

The current movement towards group decision-making, largely a
result of the technology explosion, has stimulated the need for
research directed at a better understanding and pradiction of the
way such groups function. The major emphasis of documented research
in decision-making has been in the area of the rational components
of decision acts such as expected payoffs, probabilities of out-
comes, utility functions, profit maximization, and other variables
which are more appropriate to individuals engaged in choice points
and not groups working as a unit. This project attempted to analyze
the internal dynamics of a group as it engaged in the process of
decision-making. The particular focal point is the relationship
between the risk-taking characteristics of the group and its
resultant performance as a decision-making unit. Risk-taking was
explored as a function of the group's willingness to engage in
conflict and strive for synergism instead of more traditional
modes of behavior, such as suppression and avoidance of threatening
situations.

Representative groups from industry and government agencies
were tested to determine their risk indices. Utilizing MISPA, a
simulation of a typical management group responsible for the evalu-~

ation of information and the allocation of resources, the performance
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of groups over a two- to three-year period was analyzed for
significant relationships with their group risk indices.

Several groups with known low-risk characteristics were sub-
Jected to lengthy intervention gessions in an attempt to modify
their risk patterns and improve their performance as decision-
makers. Finally, the basic research findings were introduced into
the management system of the executive branch of the New Castle

County government.

RESEARCH RESULTS

Results of the research showed a significant correlation
between the group's risk-taking propensity and its performance in
decision-making. Higher risk groups out-performed the lower risk
groups. The learning curves for low-risk groups seldom increase
with time at the same rate as higher risk groups, and the learning
function greatly determines the group's subsequent performance
levels. The possibility of modifying the risk characteristics of
a group to improve its performance was clearly demonstrated.

While it is too early to evaluate fully the results of the
transfer of these research findings into the urban system, there
were definite indications that the key executives were experi-
menting with new forms of behavior. Conflict situations were openly
recognized, and attitudes and feelings were shared a little more

freely as the organization engaged in its decision-making process.
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CLIENT FEEDBACK

The following comments concerning this project were obtained
from various individual and group interviews with New Cas:le County
officials in October and November 1972.
° "I participated in the risk management game. It was interest-
ing, effective and helpful. 1I'd like to see a follow-up with par-
ticipants outlining what the objectives of this study were, and the
results."
° "Overall Management Effectiveness--I don't feel this was as
effective as stated."
° "I didn't know this project was included (in the Drexel pro-
gran). All county elements are communicating better but we are far
from the end state on an every~day basis."
° "Some progress has been made but there still appears to be a
lack of elfective cohesiveness, sense of direction, and positive
leadership.”
° "As an observer: This program opened some communication
between previous County Executive and Chief Executive officer but
failed to clarify division of responsibility. (The program had)
little organizational impact."

* k k ok k k ok x Kk %
PROJECTS: De La Warr Social Serivice Center
Belvedere Community Relations

Research Associate: G. Mason Cadwell, Jr.
Tuesis Title: Intervention into a Turbulent Urban Situation: A

Case Study
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The premise of the NASA/Drexel Program was that management
technology developed for the space program could be utilized or
adapted for application to urban problems.

A clinical methodology, "Actisn Research," was adopted to guide
the operational implementation ¢f selected technology to solve
specific problems in the De La Warr and Belvedere areas of New
Castle County. Within the conduct of the program it was found that
the management philosophy which guided NASA in development of
specific management tools to meet their problems had relevance to
this researcher's efforts. Thus, the scope of the program was
expanded to evaluate the utility of NASA's philosophy and approach
tv management as well as the application of specific management
tools to meet specific assigned problems.

Conclusions drawn from this study are drawn from several
points of view:

° Action Research Process

® Philosophy of Management in a Turbulent Environment
° NASA Management Technology

Achievements in New Castle County

ACTION RF""ARCH PROCESS

The Action Research Methodology provided that action-
interventions be planned and taken in response to heads of the client
system; and that these needs would be identified during the clinical
phase of the NASA/Drexel Program. Thus, the Action Research Method-
ology had an important impact: issues of problem selection, identifi-

cation of aspects of the environment which were of concern,
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pin-pointing the relevant phenomena, etc., were not determined in
advance. They were determined in conjunction with the client in
response to his particular problems. And these issues are the

specif ¢ issues of decision-making within a Turbulent Environment.

PHILOSOPHY OF MANAGEMENT

A "turbulent environment" is one in which the dynamics arise
tfrom (1) interaction among organizations within the environment, and
(2) discontinuities with past experience; that is, additional factors
and the multiple character of causal interconnections require that
effort be invested in the determination of relevant factors and
their impact on problems at hand prior to the application of some
tool or technique which may have been effective in the past.

Elements of the NASA Management philosophy were specifically
applicable in a turbulent environment. Their application in the
action research phase led to several concepts which appear to have
general application within an urban environment.

1. The concept of turbulence led to a specific program of

identification of forces, issues, problems, etc., relative to the
situation at hand. It is this researcher's conviction that the

reliance on history, and an inattention to discontinu cies in the
present, lead to Huxtable's ". . . theories and presentations that
seem so intellectually compelling (but which) go up in smoke wh

faced with the human and political equation . . .'"*

*
Ada Louise Huxtable, New York Times, Nov. 19, 1969.
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2. Psychological and sociological concepts were used operationally

to guide action. The identification of black rage, psychological feel-
ings of impotence, an inabiiity to impact the "system" except in
violence, appear to ke general problems facing those responsible for
uonagement in the public arena. These weve approached in this Action
Research effort through the mechanism of a participative planning
panel.

3. The relationship of information 2vailability and flow to a

problem-solving effort are important. Additionally, the participa-
tive planning process led to a shift in attitude, which appears to
be a controlling factor in the perception and use of communicated
data. Thus, the concept of meta-communication, or attention to the
forces which govern communication, is considered to be of the utmost

importance.

NASA MANAGEMENT TECHNOLOGY

NASA Planning Panel

The NASA Plznning Panel provided a process for participative
planning of the De La Warr Social Services Center. Due to the tur-
bulent environment, the relevant aspects of the problem had to be
defined before beginning to approach solutions. The planning panel
established in De La Warr brought together those closest to the
problem--representatives of the needs (the community) and resources
(government and private social service agencies)--in a long-term
cooperative problem-solving effort. The Planning Panel also pro-
vided a base for attack on other problems, such as black identity

and competence, group to group relationships (both black-white
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and citizen-bureaucrat), and provided a non-violent means for having
the governmental system respond to communicy needs.

Additionally, in response to a shooting crisis, a one-day work-
shop in Belvedere successfully telescoped the long-term De La Warr

process.

ACHIEVEMENTS IN NEW CASTLE COUNTY

1. De La Warr Social Services Facility

Groundbreaking ceremonies for the De La Warr Community Center
were held on Saturday, October 14, 1972. This social service facility,
with its broad definition of social and health (as contrasted with
medical) services, together with the planning process which brought
together needs and resources in a cooperative effort, were heralded
on the occasion as a "prototype" for a newly conceived federal
program for establishing federal centers for the advancement of
human potential.

2. Establishment of Planning Panel

The Ad Hoc Committee had provided an excellent mechanism for
channeling divisive picketing into constructive problem-solving
efforts, and developing commitment towards the superordinate goal
of cocial services for the area. The thrust of the Ad Hoc Com~
mittee was continued beyond its original charter by using its
members as the basis for a citizen's Advisory Board to overse .ne
completed Soclial Services Center and its programs.

3. Communications and Coordination

Participation in the planning process enabled increased com-
munications and coordinaticn of various levels of government and

private effort towards both the De La Warr and Belvedere areas.
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Once established, the integration of efforts was continued, both
formally and informally (and subsequently was expanded to other
problems of joint interest as diverse as dance theatre for teens,
increasing the tax base, and “turn in a pusher" programs).
Additionally, the need to enhance communications and coordina-
tion within the County Government resulted in the establishment of
an interdepartmental planning group which is responsible for internal
coordination of departments and linkage with outside organizations

as needed [ - specific projects and problems.

CLIENT FEEDBACK
The following comments concerning the project were obtained
from various individual and group interviews with New Castle County

officials in October and Novembe:. 1972.

De La Warr Social Service Center

° "The prccess as outlined was followed and I believe a lessening

of tensions was obtained., However, this may be a temporary and not

a lasting accomplishment. Why?

a) Community leadership could not be identified with any
accuracy.

b) County doesn't impress me as sincere in their commitment
tc the program.

c) Followthrough, in an action sense, is not a real possibility.

d) The Drcxel team was received as a passing phenomena and was
not taken seriously by the county department heads."

"Failed to build a support group within county government. Only

county executive and researchers were informed of events."
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° "1 agree with results but communication with some agencies,

that should have been involved, was non-existent for the most parc."
° "The need for this project is honesty, the people of this devel-
opment must do something to earn it, not just stand by and ask for

it and expect it to be done."

° "Result: county government is pursuing path to integrate
various departmwents to involve them in community services, but I
think the process needs better supervision, better inputs, etc.”
° General agreement that communications were made better.

Most department heads complained that they were not informed

of progress on this project and that it had been taken out of their

hands, but that the results show that leadership was developed.

Belvedere Community Relations

° "Activity did involve city staff and responsibilities are

undexway."
X k k k k k k k k %

CLIENT FEEDBACK: OVERALL

The following general comments concerning the overall effective-
ness of the NASA/Drexel program goals were obtained from various
individual and group interviews with New Castle County officials in

October and November 1972.

° "Till today I didn't understand who all those in the project
were,"
° "There was not sufficient consideration given to the problems

each department was suffering in growth. We were so busy putting

out brush fires, understaffed, that we didn't have time to even try
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to understand what you (the Drexel team) were telling us--we were
listening, but we didn't always hear you."

° "At the start of the program we were all asked whether we
thought it would be valuable to us to have the Drexel people here in
the first place. We said we thought it would and listed topics where
you might be assigned. That was the end of it. All of a sudden you
were out there working and nobody really knew what was going on
unless one happened to be a part of that particular project. Even
in our own staff meetings we kept asking for reports but never got
any."

e "The County Executive never used his department heads as a

team. Most were new and primarily concerned with getting their

shops in order. Therefore, the combination of the County Executive's
working style and the urgency of department heads to master their
own departments made it very difficult to work an integrated team
approach."

° "In my two years here I've never known the goals of the County
Administration."

° "In my brief experience with the Drexel Group, I believe the
general goals have been met and are definitely a positive step
towards better local government."

° "I did not know nor was it apparent from the presentati:>ns made
that the members of the (Drexel) team had any expertise at all to
accomplish what they had set out to do."

° "I think this Drexel team did bring people together to talk.

Maybe the total problem was so great that it could not be accomplished
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in two years, but certainly the openness with which we are talking
right now lends some kind of proof to the results of this (Drexel)
team."

° "Goal setting and setting priorities is really what has been
accomplished. This is an outgrowth of the (Drexel) team that we
didn't have before."

° "Certainly there has been some positive result to this whole
(Drexel Team) approach, even without knowing exactly what we were
doing. I feel that I've seen some positive changes and the door has

been opened--we are sitting dcwn and talking to one another so there

is only one way to go, and that's up."

When county officials were 2sked if there was a way that they
could institutionalize this process, two significant replies were
received:

° "1 don't think we can predict that sitting here today because
we now have a new administration to get used to."

° "We now have a sound base to do something on-~how much is con-
tinued is pure conjecture. But, without that base we couldn't have
had the conversation that went on here today. We wouldn't have had

department heads and others sitting together talking framkly, so

there certainly is room to go ahead."
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SECTION V

CONCLUSIONS

The conclusions drawn from this total research effort and from
the five specific projects which made up that effort are discussed
below from two points of view:

~ NASA GRANT OBJECTIVES

- NEW CASTLE COUNTY ACHIEVEMENTS

I. NASA GRANT OBJECTIVES
The basic objectives of this research effort were threefold:
1. To demonstrate the applicability of the NASA organization
and management experience to the solution of large-scale public
administration problems;
2. To expand the curriculum, faculty competence and research
capability of Drexel University; and,
3. To determine the applicability of similar programs to other

large-scale problems of concern to the nation.

A. Application of NASA Experience to New Castle County

The NASA organization and management experience was applied in
New Castle County to meet specific client problems in two specific
ways at both the management tool and the conceptual problem solving

levels:
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1. NASA Participative Planning Process

The tool of planning developed by NASA--the NASA Participative
Planning Process--was applied in several instances to enable the
development of viable plans for action.

® In Housing the NASA Planning Process provided a vehicle--

The Housing Cabinet--to enable diverse governmental groups
to focus on housing problems confronting the county.

° In Water Resources Management the Planning Process provided

the structure upon which a team could be assembled from
members of involved governmental departments to explore the
County's needs, resources and the impact of technological
advance in water technology upon decision making within the
organization.

® In Management Effectiveness the NASA Planning Process allowed

the county management to recognize the need t>r, and subse-
quently to establish, a Program Planning and Development
Department,

® In De La Warr the NASA Planning Process was used as a model

for involving community representatives with local and state
officials in an Ad Hoc Task Force involving needs and
resources in joint problem definition and exploration of
action programs. The result of this effort channeled com-
munity violence into constructive problem solving.
The usefulness of the NASA Planning Process as a general tool
for planning within an urban environment was therefore clearly

established.
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2. Management within a Turbulent Environment

The NASA Management concept which recognizes that specific
attention must be given to the need for identification of new tactors,
processes, hazards and opportunities, etc., was also used. This con-
cept recognizes that in a rapidly changing world it is often inade-
quate to apply yesterday's solution to today's problems even though
the problems are similar. Therefore, attention was given to the
process of identifying and evaluating new factors and interdepen-
dencies:

° In Water Resources Management the problem of building a dam

was redefined to obtaining a needed resource: water. And

thus opened the door for consideration of advances in tech-
nology and elicited the cooperation and support of individuals
and groups who had previously been hostile to the dam pro-
posal.

In Management Effectiveness the concept of turbulence was

used to point toward the need for specific action concerning
integration of the various departments and divisions in order
to meet a changing environment.

° 1In De La Warr the mechanism for meeting newly emergent

factors such as Black Rage and the perceived inability to
impact government except in violence were identified and
established. The NASA Planning Process was used as a device
within a turbulent environment for focusing all interested
persons and groups toward problem-solving in an orderly

fashion.



B. Expansion of the Drexel University Research Capability

The NASA/Drexel program served as a pilot project in the
University’s effort to develop new educational programs to provide
both relevant training and experience. The Center for Urban
Research and Environmental Studies (CURES), described in Appendix J,
was instituted and represents the University's commitment to con-
tinually explore how to relate the University's resources in a
creative and realistic way to today's urban problems.

The obj-.tives of CURES have been:

® To enrich the educational experience of both undergraduates
and graduate students by means of research and study
oriented to the environmental and urban problems of society,
and
To enhance and encourage communicatiocn among scholars in
the various academic disciplines at Drexel so that the full
force of faculty and student capabilities in the arts,
engineering, and physical, social and life sciences may be
brought to bear on societal problems.

CURES not only uses resources at Drexel, but where appropriate
joins with other institutfoms in joint studies. To this end a con-
tinuing arrangement has been made with the Franklin Institute to
jointly conduct research activities in the areas of mutual concern.
CURES also participates in projects through the University City
Science Center, and Drexel through CURES is a participant in the
Mid-Atlantic Consortium for Air Pollution Control, an unincorporated

association of universities. 1In otb2r instances, cooperative

59
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agreements are made directly with other educational institutions

and with government agencies and private organizations.

C. Applicability to Similar Large-Scale Problems

The applicability of the NASA/Drexel program to other large-
scale problems of concern to the nation has been approached in
several ways:

1. Dissemination of knowledge.

In May 1972 Drexel University conducted a symposium on The
Application of NASA Management Technology to Urban Problems.* Key-
noted by Dr. James Webb, past Administrator of NASA, the program was
well attended by public administrators and university teaching and
research personnel.

2. Establishment of CURES.

The establishment of the Center for Urban Research and Environ-
mental Sutdies (CURES) and incieased competence within the Drexel
community will continue to disseminate knowledge through the teaching
of future public administrators and the availability of Drexel's
professional consulting capability.

3. Subsequent Activites of Research Associates.

The experience gained by the Research Associates on this project
is currently being applied:

® Continued consulting association with New Castle County;

® University teaching in management and organization behavior;

° Consultation in Decision Sciences;

® Planning and implementing New Towns and Communities.

*Sympcsia proceedings available from Drexel University.
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II. NEW CASTLE COUNTY ACHIEVEMENTS
From the New Castle County (client's) point of view the following
achievements were gained as a result of the NASA/Drexel program.

A. County Organization

® Establishment of the Program, Planning and Evaluation
Department.

° Establishment of Inter-departmental staff meetings.

Establishment of the Housing Cabinet.

° Establishment of the Water Resources Oifice.

B. County Organizational ¥*“ectiveness

® Increased problem-solving through better communications and
management by objective.

Increased awareness of new problems facing urban government
(Black rage, advanced technology, etc.) with participative

planning mechanisms to help meet them.

C. Hardware
® The Whitney Young Center for Human Potential under construc-
tion in De La Warr.
® The New Castle County Housing Authority (viable until the

HUD freeze of 30 December, 1972).

I11. SUMMARY

It is clear that the NASA/Drexel project resulted in a new look
at problems within one critical urban center--New Castle County,

Delaware.
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Using concepts of turbulence, the project used the NASA Planning
Process as a device to expose, analyze and evaluate critical factors
and to develop a base of directed problem-solving effort through the
participative elements of the process.

While many gained from this effort, it is clear that elements
of the client system were not aware or were unwilling to face the
demands of new perceptions and knowledge of a changing world during
the program. It is interesting to note, however, that those who
found fault ..th the individual projects during the evaluation,
which took place for the preparation of thi- report, are the same
p:ople who puinted out:

"Goal setting and setting priorities is really what has

been accompligshed . . . we didn't have (that) before."

"(The NASA/Drexel Team) brought us together. We never

talked like this before."

The cumulative effect of the various projects yilelded a thrust
t oward communications, facing problems and setting priorities.

Thus, the Action Research program achieved its goal of leaving
behind a much more viable government--able to cope with today's

needs~-than was found when the program began.
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APPENDIX A
"BUILD" -~A Community llevelopment Simulation Game
J. A. Orlando
A. J. Pennington
Drexel Institute of Techuology
Philadelphia, Pennsylvania 19104

Gaming and simulation have a long tradition as tools for policy
making professionals. War games, logistics games, and business games
are examples. The advent of the digital computer greatly enriched
the possibilities, and there has been a proliferation of simulation
games in the last ten years. A recent development is the appearance
of computer based urban decision-making games. These include the
Cornell Land Use Game (CLUG) created by Allan Feidt; METRO, by
Rickard Duke of The University of Michigan; GSPIA Decision Game by
Hendricks and Rogers of The University of Pittsburgh; and CITY by
House and Patterson of Envirometrics, Washington, D. C. The
emphasis in these games is on technical decision making about the
incremental development and expansion of a real or hypothetical
city. A game experience typically introduces the participant to
the rie: :ss and complexity of urban decision making and to phenomena
of group interaction such as value conflicts and clashes of person-
alities.

It is obvious that the urban system is quite different from

the directly competitive nature of warfare and business. The "enemy"

Manuscript prepared for the 36th National Meeting, Operations
Research Society of America, November 10~12, 1969, Miami Beach, Fla.
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is a collection of econcmic, technical, political, social and other
constraints rather than a collection of other players seeking the
well defined goal of "winning." Of course, players in the real or
simulated urban world often decide to act competitively from narrow
economic or political bases. This fact of life, along with the
relatively non-heirarchical decision-making structure shifts the
emphasis in urban affairs toward negotiation and compromise away
from the structured decision-making found in military and business
operations. It is our position that these facts have not been
adequately recognized in urban simulation and gaming and that the
method has not yet extracted itself from the older tradition. In
addition the techniques associated with computer implementation
appear to incorrectly present the urban problem as a primarily tech-
nical and managerial one, rather than a political, social, psy-
chological, and even cultuval one. In addition, we find that
existing games tend to be heavily oriented toward management by
professionals of large-scale established urban complexes rather than
redevelopment of existing small communities by the members them-
selves, an increasing real world trend. Starting from this back-
ground our specific goals in writing BUILD were the following:

1. To allow maximum expression of value positions by partici-
pants through resolution of intense, task-oriented
conflicts.

2. To heuristically gather information on both the technical
and sccial functioning of the city through feedback from

participants.
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3. To provide community participants with access to technical
expertise in urbar decision making, and te xpose profes-
sionals to the value positions of the community.

4. To lay the groundwork for eventual development of an actual
policy making tool. Considering the present state of our
knowledge this goal appears somewhat distant. We have, how-
ever, structured the game so that it can be made specific
to a given area through incorporation of local data. Thus,
the theoretical potential exists for decision makers them—
selves to use this tovl as a supplement to the conventional
ones of staff studies, memoranda, committee meetings, and
so forth.

Rk

We have found that aside from stating a general position as
above it is relatively ineffective to tal. about a game. Like sex,
it is an intense experience which can only be truly appreciated by
deing it. Hence, the remainder of this paper consists of a brief
description of the i1cles, sample input/output formats, an initial
scenario, and information on accessing the game through a time-
sharing system. BUILD can presently be played from any telephone
using a teletype unit and accoustic coupler. Some of the future
technological steps which suggest themselves are to utilize low-cost
video terminals and graphic display of layouts. No amount of
exotic space-age gadetry, however, can substitute for the realiza-
tion of human values by actual humans. The dangers of becoming

farcinated by technique are real and ever present. Despite some



opinion to the contrary we feel that computer-based simulation
gaming has humanizing potential. When this ceases to be true it

will be time to change to another game.
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ROLES

Mayor - the mayor must set tax rates and department budgets for each
year. He is responsible for all borrowing decisions. The mayor
can also change the tax rate on any particular business progerty.

Zoning and City Planning - The department is responsible for con-
struction of highways, piers, parks and playgrounds. It can set
all zoning requirements and must approve development plans.
Zoning and City Planning must also maintain a city map.

School Board - The school board can increase or decrease the size of
the teaching staff as well as teacher salary. It is responsible
for pre-school and adult education programs. The school board
can construct schools as needed.

Health and Welfare - This department sets the payment schedules for
the employed, and dependent children allowances. It also is
responsible for job training programs. Health and welfare can
construct community health service centers or clinics.

Pclice - The department sets the size and salary of police force.
It is also rxesponsible for construction of new statioms.

National Business - National business can invest either in the city
or the outside economy. It can invest in production, technical,
warehouse, or office units. It can sponser job training pro-
grams and elect to use lower skilled community labor on the
work force.

Local Business - Local business can only invest in the community,
and only in either retail or service establishlments.

Planner - the planner is responsible for developing land develop-
ment plans for community people.

Agitator - the agitator applies whatever pressure he can to better
the position of community people.

People -~ the people (Parents & Labor) must use whatever influence
they can to control the city redevelopment as they want it.



SOCIAL PARAMETERS REQUESTED BY 'MAY'

CRIME RATE IS 17 CRIMES/1000 PEOPLE.
A TOTAL OF 1241 CRIMES WERE REPORTED.

SCHOOL DROP OUT RATE IS 17%.

SCHOOL TRUANCY RATE IS 97.

AVERAGE EDUCATION LEVEL IS 8.4 YEARS.
PER CAPITA INCOME 1S $1025.
UNEMPLOYMENT RATE IS 13.02.

A TOTAL OF 0 JOBS ARE AVAILABLE.
GENERAL MAINTENANCE LEVEL IS FAIR.

74Z OF PEOPLE ARE REGISTERED TO VOTE.
58% ACTUALLY DID VOTE.

NET MIGRATION FOR THIS YEAR IS 3900 INTO NEIGHBORHOOD.
POPULATION DENSITY IS 19109 PEOPLE/SQ. MILE.
MEDIAN AGE IS 25 YEARS.

AVERAGE FAMILY SIZE IS 5.6 PERSONS.



WORKING DATA FOR MAYOR

ESTIMATED TAX BASES FOR YEAR 1971
TOTAL EXPECTED TAXABLE INCOME IS § 120000000
TOTAL SALES EXPECTED 1S $ 75000000
TOTAL TAXABLE PROPERTIES VALUED AT $ 725000000

ESTIMATED INCOME FOR NEXT YEAR

$ 3600000 FROM INCOME TAX

$ 4500000 FROM SALES TAX

$ 14500000 FROM REAL ESTATE TAX

$ 12000000 FROM FEDERAL GOVERNMENT
$ 34600000 TOTAL

ACTUAL EXPENSES FOR YEAR 1970 WERE $ 23281000
ACTUAL INCOME WAS $ 22600000
DEFICIT FOR YEAR IS § 681000

BORROWING DATA
AUTHORIZED BORROWING LIMIT IS $ 25000000
$ 12000000 BORROWED TO DATE

BORROWING COSTS
PRINCIPAL, $§ 480000
INTEREST, §$ 600000
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PLEASE INPUT PLAYER TD?MAY

INPUT TAX RATES FOR THE YEAR 1973
SALES TAX RATE 1S (Z)?6

INCOME TAX RATE IS (Z)173
PROPERTY TAX RATE IS (Z)?2

INPUT DEPARTMENT BUDGETS FOR YEAR 1973
ZONING AND CITY PLANNING BUDGET 1S($)?265000
SCHOOL BOARD BUDGET IS ($) 28100000

HEALTH AND WELFARE BUDGET IS ($)?9500000
POLICE BUDGET IS ($)?5100000

ARE THERE ANY PROPERTIES WHOSE TAX RATE IS TO CHANG.
ANSWER 'YES' OR 'NO'?YES

P RODUCTION

INPUT NUMBER OF PROPERTIES TO BE CHANGED?1
INPUT LOCATION AND TAX RATE?E 9 1

T ECHNICAL OPERATION

INPUT NUMBER OF PROPEKTIES TO BE CHANGED?0
WAREHOUSES

INPUT NUMBER OF PROPERTIES TO BE CHANGED?0
OFFICE BUILDINGS

INPUT NUMBER OF PROPERTIES TO BE CHANGED?0
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WORKING DATA FOR ZONING AND CITY PLANNING

APPROVED BUDGET IS $ 241000

LAND USE SUMMARY
RECREATION 32
HOUSING 622
INDUSTRIAL 162
GOVERNMENT 62
VACANT 122
OTHER 12

COST OF HIGHWAY CONSTRUCTION IS $ 750000 PER MILE

COST OF MAINTAINING 2 MILES OF HIGHWAY AT $5500 PER MILE
Is $ 11000

EXPECTED CONSTRUCTION COSTS FOR NEXT YEAR.

COST OF FIRE STATION IS $§ 400000
COST OF POLICE STATION IS § 650000
COST OF A HEALTH CENTER IS § 1210000
COST OF A HEALTH CLINIC IS § 475000
COST OF A PLAYGROUND IS $ 230000
COST OF A PARK IS § 295000

COST OF PIER RECONSTRUCTION IS $§ 3100000 PER BERTH.

LOCATION OF PIERS
B- 9
c-9



PLEASE INPUT PLAER 1ID?ZD

IS ANY HIGHWAY CONSTRUCTION BUDGETED?
ANSWER 'YES' OR 'NO'?YES
INPUT NUMBER OF MILES OF CONSTRUCTION?2

ARE ANY PIERS TO BE BUILT?

ANSWER 'YES' OR 'NO'?YES

INPUT NUMBER OF PIERS TO BE BUILT?1
INPUT LOCATION?D ¢

ARE ANY PARKS TO BE BUILT?
ANSWER 'YES' OR 'NO'?NO

ARE ANY PLAYGROUNDS TO BE BUILT?
ANSWER 'YES' OR 'NO'?YES

INPUT NUMBER OF NEW PLAYGROUNDS?3
INPUT LOCATION?B 1

INPUT LOCATION?J 9

INPUT LOCATION?J 2
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WORKING DATA FOR SCHOOL BOARD
APPROVED BUDGET IS $ 7700000

THERE ARE 610 TEACHERS
AVERAGE TEACHER SALARY IS § 8100

THE NUMBER OF CHILDREN IN PRE-SCHOOL TRAINING IS 250
AT A COST OF $1500 PER CHILD

NUMBER OF ADULTS IN SCHOOL IS 50 AT A COST OF § 750 PER PERSON
TRUANCY RATES
LOWER SCHOOL 62
MIDDLE SCHOOL 92
HIGH SCHOOL 132

DROP-OUT RATE 1S 172

COST OF A LOWER SCHOOL IS $ 2970000

COST OF A MIDDLE SCHOOL 1S § 6200000

COST OF A HIGH SCHOOL IS § 14430000
REQUIRED MAINTENANCE COSTS $ 23500170

COST OF BUSSING 0 CHILDREN IS § 0

LOCATION  CAPACITY ENROLLMENT TYPE MAINTENANCE LEVEL
A- 1 960 900 LOW GOOD
A- 4 960 1000 LOwW GOOD
c-2 960 1100 Low FAIR
B- 8 960 1200 LOow FAIR
D-5 960 1200 LOowW FAIR
G- 3 960 1100 LOW FAIR
G- 6 960 1200 LoW POOR
A- 2 1650 1750 MID GOOoD
D- 3 1650 2050 MID FAIR
B- 6 3500 3900 HIGH GOOD



PLFASE INPUT PLAYER ID?SCH

"O YOU WANT TO CHANGE THE NUMBER OF TEACHERS?
ANSWER 'YES' OR 'NO'?YES

ENTER THE CHANGE IN THE NUMBER OF TEACHERS' 6
DO YOU WANT TO CHANGE TEACHERS' SALARY?
ANSWER ‘'YES' OR 'NO'?YES

ENTER NEW SALARY (PER YEAR)178550

HOW MANY CHILDREN IN PRESCHOOL PROGRAMS?
INPUT NUMBER?350

HOW MANY ADULTS IN SCHOOL?

INPUT NUMBER?150

ARE ANY SCHOOLS BUDGETED FOR CONSTRUCTION?
ANSWER 'YES' O} 'NO'?YES

INPUT NUMBER?1

INPUT SCHOOL LOCATIOUN?E 7

ENTER SCHOOL CAPACITY?1650

ENTER SCHOOL LEVEL

LOWER="LOW'

MIDDLE="'MID'

HIGH="HIGH' ?MID

ANY SCHOOLS BUDGETED FOR PLANNING?

ANSWER 'YES' OR 'NO'?YES

INPUT NUMBER?2
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WORKING DATA FOR HEALTH AND WELFARE
APPROVED BUDGET 1S §$ 9750000

NUMBER OF ADULTS RECEIVING PAYMENTS IS 3403
NUMBER OF CHILDREN RECEIVING PAYMENTS IS 1950

COST OF JOB TRAINING IS $ 750 PER PERSON

PARK LOCATIONS
A- 7

PLAYGROUND LOCATIONS
B-1
B- 3
F- 7

HEALTH CENTER LOCATIONS
B- 3

HEALTH CLINIC LOCATIONS
D- 9
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PLEASE INPUT PLAYER ID?HW

DO YOU WANT TO CHANGE UNEMPLOYMENT PAYMENT RATE?
ANSWER 'YES' OR 'NO'?YES
ENTER NEW WEEKLY PAYMENT?48

DO YOU WANT TO CHANGE CHILD ALLOWANCE?
ANSWER 'YES' OR 'NO'?YES
ENTER NFW ALLOWANCE PER CHILD?11

HOW MANY PEOPLE WILL BE ON JOB~TRAINING PROGRAMS?
INPUT NUMBER?150
ARE ANY HEALTH CENTERS TO BE BUILT?
ANSWER 'YES' OR 'NO'?YES
ENTER NUMBER OF NEW HEALTH CENTERS?1
INPUT LOCATION?I 8

ARE ANY HEALTH CLINICS TO BE BUILT?
ANSWF™. 'YES' OR 'NO'?NO
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WORKING DATA FOR POLICE CHIEF
APPROVED BUDGET IS $ 4510000

POLICEFORCE CONSISTS OF 360 MEN
AVERAGE SALARY Is> § 9200

REQUIRED MAINTENANCE COSTS $ 1200000
LOCATION OF POLICE STATIONS
c-5
J-5

77
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PLEASE INPUT PLAYER ID?POL

DO YOU WANT TO CHANGE THE NUMBER OF POLICE?
ANSWER 'YES' OR 'NO'?YES

WHAT IS THE CHANGE?

INPUT NUMBER?-60

DO YOU WANT TO CHANGE POLICE SALARY?
ANSWER 'YES' OR 'NO'?YES
ENTER NEW SALARY?9850

ARE ANY POLICE STATICNS 70 BE BUILT?
ANSWER 'YES' OR 'NO'?YES
ENTER THE NUMBER OF NEW STATIONS?2
INPU1 LOCATION?A 8
INPUT LOCATION?G 9
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WORKING DATA FOR NATIONAL BUSINESS

TOTAL ASSETS ARE NOW $ 350000000
$ 77500000 INSIDE CITY
$ 272500000 OUTSIDE CITY

RETURN ON INVESTMENT
62 INSIDE CITY
9% OUTSIDE CITY
$ 19000000 AVAILABLE FOR INVESTMENT NEXT YEAR

BUILLING COSTS

PRODUCTION PLANT $ 22500000
TECHNICAL OPERATION § 25000000
WAREHOUSE $ 500000
OFFICE UNIT $ 10000000

SKILL LEVEL OF COMMUNITY LABOR I> 56

BUSINESS LOCATION
FRODUCTION PLANTS

E- 9
B- 9
NO TECHNICAL OPERATIONS
WAREHOUSES
c- 8
E- 6
E- 8
H- 5
F- 1

NO OFFICE UNITS

SIZE OF STANDARD BUSINESS UNITS
750 PRODUCTION
500 TECHNICAL OPERATION
10 WAREHOUSE
500 OFFICE UNIT

SIZE

1500
750

50
20
30
40
60
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PLEASE INPUT PLAYER IDINBUS

DO YOU WANT TO FINANCE A JOB TRAINING PROGRAM?
ANSWER 'YES' OR 'NO'?YES
HOW MANY PEOPLE ON THE PROGRAM?250

HOW MUCH ADDITIONAL IS TO BE INVESTED INSIDE THE “OMMUNITY?25000000
™, ™ WISH TC BUILD ANY PRODUCTION PLANTS?

ANSWER 'YES' OR 'NO'?NO

DO YOU WISH TO BUILD A TECHNICAL OPERATION SITE?

ANS' IR 'YES' OR 'NO’?YES

HOW MANY PLAN 3?1

ENTER LOCATION 'ND SIZE?F 8 500

DO YOU WISH TO BUILD WAREHOUSES?

ANSWER 'YES' OR 'NO'NO

DO YOU WISH TO BUILD OFFICE BUILDINGS?

ANSWER 'YES' OR 'NO'?NO

DO YOU WISH TO USE COMMUNITY LABOR?

INPUT Z OF WORKING FORCE FROM LOCAL COMMUNITY?20
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WORKING DATA FOR LOCAL BUSINESS
TOTAL ASSETS ARE $ 3300000

RETURN ON INVESTMENT 1S 42

$ 55000 AVAILABLE FOR INVESTMENT NEXT YEAR
BUILDING COSTS
RETAIL UNIT $ 250000
SERVICE UNIT $ 159600
BUSINESS LOCATION SIZE
RETAIL ESTABLISHMENTS
c-1 25
D~ 5 15
I- 6 20
SERVICE ESTABLISHMENTS
E- 2 10

SIZE OF STANDARD BUSINESS UNITS
5 RETAIL
5 SERVICE



PLEASE INPUT PLAYER ID?LBUS

BOW MUCH ADDITIONAL IS TO BE INVESTED INSIDE THE COMMUNITY?0
DO YOU WISH TO BUILD RETAIL UNITS?

ANSWER 'YES' OR 'NO'7NO

DO YOU WISH TO BUILD SERVICE UNITS?

ANSWER ‘'YES' OR 'NO'?NO
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WORKING DATA FOR PLANNER

COST OF FIRE STATION IS $ 400000
COST OF POLICE STATION IS $ 650000
COST OF A HEALTH CENTER IS §$ 475000
COST OF A HEALTH CLINIC IS §$ 1210000
COST OF A PLAYGROUND IS $ 230000
COST OF A PARK IS § 295000

COST OF PIER RECONSTRUCTION IS $ 3100000 PER BERTH
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SAMPLE INITIAL SCENARIO

"Rver City" is a four square mile section of one of the
oldest East Coast metropolitan areas. It is bounded by a major
river along which are found a large number of vacant or run-down
factories and warehouses. The southern portion is what is often
called a "slum," although the people who live there are proud of
their home, and intensely interested in improving conditions. The
northwest corner is a stable middle class community of long stand-
ing. River City is now deeply troubled over three major issues:

~ De facto segregation of schools.

- A proposed East-West expressway.

- A proposed industrial park along the river bank.
In addition, a large block of Federal money has just become
available for redevelopment. As the game begins the Mayor is under

pressure to develop a program which can unify the community.

kkk

COMPUTER IMPLEMENTATION

BUILD is presently available on the General Electric Mark 1I
time sharing system. It can be accessed from any standard teletype
unit through the telephone system. The simulation itself consists
of 15 programs totalling 100,000 words and utilizes chaining. Once
the Executive Program is executed no further program calls are
required. All player decisions are made directly to the computer
via the teletype. Program tapes and further information are avail-

able from the authors on request.
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APPENDIX B

THE COMMUNITY DEVELOPMENT WORKSHOP

by
R. Brill
E. Castro
Node Four Associates, Inc., wrooklyn, N. Y.
and
A. J. Pennington
Drexel Institute of Technolcgy, Philadelphia, Pennsylvania
Introduction

There are encouraging trends in our society toward expanded
individual participation in decision making processes. The decen-
tralization of business operations, the complexity and diversity
of governmental structures, and more recently the demands for stu-
dent participation in shaping educational programs are all symptoms.
Perhaps the most significant of all is the assumption of responsi-
bility by residents of urban communities for decisions affecting
their own environment. These developments represent a revitaliza-
tion of democratic principles and hence are greatly to be welcomed.
Twc great dangers exist, however. One is that the complexity and
specialization of tasks in a technological society will prevent a
true participatory community from emerging. Democratic forms

flourished primarily in agrarian societies. Many people have taken

the pessimistic position that democracy and freedem are inconsistent

Manuscript prepared for the Annual Meeting of the Environmental

Design Research Association, June 8-11, 1969, Chapel Hill, N.C.



with an industria® civilization, and have proposed either

accepting such a situation and learning to live with it, establish-
ing small communities employing primitive technology (Skinner's
Walden Two, for example), or violently destroying the present
economic base in hopes that somehow a more humane political struc-
ture will emerge from the ashes. We rejezt all of these.

Another obstacle to the development of a more participatory
society is the great difficulty of communication among various sub-
groups. This is particularly true with regard tcu emotional polari-
zations concerning race, class, and lifestyle, and also over the
traditional issues of econonic and political power. Again, the
pessimistic position asserts that communication is fundamentally
impossible on these questions, and hence that some form of passive
or active despair is necessary.

We also reject this position, but i.lly recognize that the
pessimists may be right. There are certain problers for which no
solution exists. The disadvantage of pessimism, however, is that
it has a tendency to be self-fulfilling, i.e. the predicted and
feared catastrophic outcome tends to come true through the pre-
diction and fear itself. A realistic optimism, on the ot .nd,
leaves two alternative futures open: failure, in which ..se we are
no worse off than before, and success, in which case we are much
better off. Hence, we have zhosen to take the optimistic position.
This paper describes some experiments designed to help overcome the
two obstacles to realization of a humane, technologically based

soclety which were stated above:
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(1) The obstacle of technical complexity

(2) Emotionally based obstacles to communication.

The Community Development Workshop

The Community Development Workshop (CDW), now in its formative
stages, is the name we have given to a collection of techniques
designed to implement participation in the planning process. It is
an eclectic approach, making use of current work in the psychology
of groups, matlematical modeling and systems analysis, simulation
gaming and other techniques. Hence, the CDW is more an at.itude aui
orientation than a specific technical method. The followirg ouil) e
for one session indicates some of the psychological techniques

employed, i.e. Controntation, Synectics, and Encounter Micro-Labs.

COMMUNITY DEVELOPMENT WORKSHOP

Outline for February 22-23, 1969

Tarrytown House
Tarr;town, N. Y.
1. Format: Weekend marathon, 30 hours, noon Saturday to 6 P.M. Sundey.
2. Participants: up to 24 people drawn from Node Four Associates,
Drexel Institute of Technology, and the future Marcus Garvey
Gardens community.
3. Purposes:
(1) For the above to establish a working relationship.
(2) To deselop new mechanisms for gral-directed group effort.
(3) To develop a proposal for financial support of the same.
(4) To develop specific task assignments in planning, techmology,

management, etc. for the community.



4.

(5) To have fun.
Schedule (approximate):

1 1/2 hours. Lunch and socializing.
2 1/2 hours. Confrontation.

1 hour. Coffee break and party.

2 1/2 hours. Encounter Micro-Lats.

1 1/2 hours. Di.uner and s~cializing.
1 1/2 hours. Synectics Groups.

1/2 hcur., Music break.

1 hour. Art break.

1/2 hour. Snack and socializing.

2 1/2 hours. Confrentation.

3 hours. Sleep break.

1 hour. Breakfast and socializing.

1 1/2 hours. Synectics groups.

1/2 hour. Music break.

1 1/2 hours. Proposal and assignment writine.
2 1/2 hours. Encounter micro-labs.
1 1/2 hours. Lunch and socializing.
2 1/2 hours. Confrontation.

2 hours. Review and evaluation, writ-en and oral.

Party.
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CONFRONTATIGN

Rule 1: No physical violence or threat of physical violence.
Rk
Background: Rule 1 above is superficially very simple, yet when
explicitly stated becomes a powerful psychological mechanism for
inducing "confrontation," i.e. a high degree of honest communication.
The emotions involved may be hostile or cooperative. By explicitly
recognizing _.e latent potential for violence in even the most
"civilized" setting, and then overtly and emphatically ruling out
such behavior small group interaction takes on many new dimensions.
For this reason it is desirable that such a group contain several
members with prior experience in Confrontatiomn.
*kk
Note: 1t has been found that 12-15 participants is about optimum,
and that 2 1/2 hours is a reasonable length of time for a

session.

SYNECTICS
The Symectic process:
(1) Making tbe strange familiar (fact gathering and analysis).
(2) Making the familiar strange (creation).
G perational mechanisms:
(1) Direct analogy.
(2) Personal analogy.
(3) Symbolic analogy.

(4) Fantasy analogy. oA
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*kk

Background: Synectics is a creative problem solving technique
developed by William J. J. Gordon, President of Synectics, Inc. of
Cambridge, Mass. The word "Synectics" was coined from 'synthesis"
and "eclectic" which refers to the creative technique involved, i.e.
the synthesis of eclectic ideas. The concept is that creation
implies the combination of diverse (an? apparently improbable) ideas.
The "operational mechanisms" above are designed to stimulate creative
activity on the part of task—-oriented small groups.
&kk

Note: A Synectics Group could range in size from three to about ten

or twelve, depending upon the nature of the problem. Two

and a half hours is a reasonable time for one session, but

this can be quite flexible.

ENCOUNTER MICRO-LABS

Representative Experiments:
Physical unlocking, milling, blind walk, falling,
lifring, stretching, pushing, breathing, association,
fantasy, doubling, role playing, dyads, introspection,

essence game, wordless meeting, inclusion/exclusion,
verbal encounter, physical encounter.

kkk
Background: Encounter micro-lab exercises emerged out of the work
of a number of groups including Esalen Institute, Big Sur, Califor-~
nia; Orion, Tarrytown, New York; National Training Laboratories,
Washington, D. C. and Bethel, Maine and others. Th2y have been

applied in a number of contexts and for a variety of purpuses
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ranging from psychotherapeutic to management development. The
ceniral theme is that of exploring alternate mechanisms for thinking,
feeling, and relating.

kkk
Note: There is no specific group size or time period indicated.

The emphasis will be on trying a variety of exercises under

carefully controlled conditions.

Another major ingredient of the Community Development Workshop
concept is technical gaming ~ the use of computer-based simulation
games to enable planners, architects, engineers, government officials,
and members of the community to work together. Although a game
situation is necessarily "unrealistic" to some degree it does provide
a very useful vehicle for communication on a variety of questioms
ranging from the concept and philosophy of technical projects to
detailed resource tradeoffs. Preliminary experience of this type
has bren gained with the game "City I" developed by Peter Housé,
Phillip Patterson and their associates at the Washington Center for
Metropolitan Studies (now established as Envirometrics, Inc.,

Washington, DC). A description of City I follows.

CITY I
City I is played by nine teams with three to five members per

team who act as entrepreneurs in a partially urbanized county divided

into four political jurisdictions. The playing boara is divided

into 625 square miles most of which are unowned by the teams at the
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beginning of play. These land parcels may be purchased and developed
by the teams during the course of the game. There are nine types

of private land use which the teams can develop on a parcel of

land: heavy industry, light industry, business goods, business
services, personal goods, personal services, high-income residences,
middle~income residences, and low-income residences.

Each of the nine teams is elected or appointed by elected
officials to assume the duties of one of nine governmental roles,
which are plav~d simultaneously with the entrepreneurial functiomns
common to all teams. The elected officials (the County Chairman
and the Central City Council) must satisfy the electorate (the
other team) in order to stay in office each round. The Chairman
t eam appoints other teams to play the roles of the School, Public
Works and Safety, Highway, Planning and Zoning, and Finance depart-
ments. The two residual teams play the Mass Media and Citizen's
Organizations. The governmental departments build schools, provide
utilities, build and upgrade roads and terminals, maintain roads,
buy parkland, zone land, and estimate revenues.

Teams set their own objectives for both the public and private
actions they undertake. Team decisions are recorded each round
( approximately two hours in length) by a computer, which acts as
an accountant and indicates the effects of the teams' actions on one
another and on the county itself. The interaction of public and
private decisions and their influence over time 1is illustrated by
regularly provided computer print-outs. Even though conflicts may

develop between urban and suburban interests, among businesses,
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and among governmental departments, teams often find that cooperation
is equally as important as competition in fulfilling their objec-
tives.

Participants of a play of City I receive a comprehensive view
of central city and suburban growth and development. Teams are
free to try alt~rnative solutions to problems created within the
model by their own actions in previous rounds. The govermmental,
economic, and social systems of the model are defined broadly
enough so that they may be altered by a team majority vote. Through
their own actions players become aware of the interrelation of
public and private decisions, the interdisciplinary scope of urban
problems, and the effect over time of public and private decisions.

Rk

Another game, called "BUILD," specifically oriented toward
local community development within the urban context is now under
development at Drexel Institute of Technology. The prospectus for

BUILD follows.

BUILD
BUILD will be both a mathematical model and a role-playing
computer game designed to assist in advocacy planning of new
communities within the city. The model will be designed to
represent the typical situation of extreme deterioration of housing,
servicee, and economic activity in an urban area designated for

rapid physical transformaticn, but with a major emphasiy on
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preservation of community values. It is intended that the game
itself will provide a communjication wedium among community members
and outside professional planners.

The structure will be simple and yet will provide the minimal
framework which still typifies the political/social/economic inter-
active nature of the "ghetto." The model roles are broadly divided
into three classes - business, government, and people (residents).
The residents are further divided into the roles of working force,
agitators, and parents. Business roles include both national and
local business interests, and the builders, developers, or planners.
Government roles include the local Mayor's office, Police Force,
Board of Education, Health & Welfare, Zoning & City Planning, and
the Social Planners' Office. This list identifies twelve distinct
roles which broadly covers the community structure. It is easy to
identify many more roles, however, this list represents a compromise
between accuracy and size.

The model will include the detailed functions and interactions,

both dollar flow and communication, of each of these roles.

Conclusion
As indicated above the Community Development Workshop is a
set of techniques designed to enhance community participation in
the planning process. It is an experimental and formative state.
As time goes on we visualize the establishment of additiomnal
activities of the general type described above. These would be
made available to the community on an essentially continuous basis.

Preliminary experience with these methods has strengthened our



original optimism. We hope that by this time next year it will
be possible to report definitive positive results. Meanwhile,

we would welcome comment:s and suggestions on any aspect of these

proposals.
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APPENDIX C

NASA MANAGEMENT TECHNOLOGY#*

PURPOSE
This compendium summarizes the relevant literature and identifies
management technology which prior research efforts have specified as

arplicable to other endeavors.

SUMMARY OF THE RELEVANT LITERATURE

The political impact of the orbital flight of Sputnik in 1957
was to "shake the U. S. ntion to its very core and develop the
urgency . . . i3 .» rshall and organize quickly the vast intel--
lectual, technological, physical and managerial resources required
of man to venture into unexplored space.1

The response is now well-known. Disparate resnurces were
mobilized and organized; material and social technologies were
invented and expanded; and managed effectually to achieve the well-
documented achievements of the Mercury, Gemini, and Apollo pro-
grams.

Acting on the conviction that the practice and innovations
of NASA ". . . could be transferred by immitation, extrapolation or

analogy to urgent problems facing other sections of the society"2

*
Prepared by Research Associate G. Mason Cadwell, Jr.
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NASA defined and sponsored research into specific candidates for
management technology transfer.

This effort was directed toward identification and dissemina-
tion of advances in knowledge and practice from the space program
to other private and public endeavers. Commencing in 1961, NASA
sponsored a series of major studies of . . . aerospace-contributed
innovations in maragement technology which may be useful to other
sections of economic (and governmental) activity."3

This compendium is drawn from the published literature, and is
included Lere (a) as a review of management technology which has
been previously identified for transfer; and (b) to define and
reference for the interested reader a comprehensive set of tech-

nologies, all of which did not find application in the action-

research phase of the current study.

PUBLISHED RESEARCH

Published research categorizes NASA contributions in the
theory and practice of management by their experience in evolving
and innovating advanced methods of (1) conceiving, (%) planning,
(3) administering, and (4) evaluating large-scale entetpr:lses.4
Each of these categories is described, defined, and summarized
below. Special attention is given to current and past applications
which will aid in the identification of techniques applicable to
client problems to be defi e’ in the action research phase of the

study.



CONCEPTUAL CONTRIBUTIONS
The conceptual contributions reported in NASA management
technology transfer literature include methods of anticipating the

future and methods of conceiving the large-scale endeavor.

1. The Future

There are two basic underlying conditions governing anticipa-
tion of the future: either the future will be continuous with the
past (that is, the causal variable system can be projected or
extended in some way); or the future will be discontinuocus with the
past (that is, the relevant causal variables will themselves shift).

NASA extended knowledge in both areas.

A. A Continuous Future

In the first area--the extension of the past--NASA developed a
highly sophisticated technique for including probabilistic estimates
of equipment reliability and maintainability. By considering these
factors in the early stages of program development, it is possible
to estimate and manage time, cost and resource constraints before
the ciritcal date development and production stages.

Reliability Analysis is based on extension of known data and
included in Table 1 together with references to specific current
transfer applications. While current applications are in areas of
hardware development, and appear on the surface to have limited
utility for the practitioner of planned urban change, the concept
of use of probabilistic estimates should not be lost. Often, when

a complex system is composed of many individual probabilistic
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factors, the pyramid or assembly erfect of the individual factors

taken together provides an overali result which is counter~intuitive.

B. Discontinuous Future

NASA's critical need, however, was the capability to predict
the future when the relevant variables shifted and accurate probab-
ilistic estimates were not available. Only through future projec-
tions could informed management decisions be made coucerning the
allocation of limited resources (time, talent, budget, etc.) toward
the most effective approaches to NASA's goals.* There were three
contributions to forecast of a discontinuous future: Technvlogical
Forecasting, Environmental Forecasting, and the Delphi Technique.

Each is summarized with references in Table 1.

2. The Large-Scale Endeavor

The "systems approach" enabled a comprehensive analysis of a
l