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INTRODUCTION

We are pleased to submit this final report of activities conducted

under Grant No. NGR-33-022-091 entitled "Multidisciplinary Studies in

Management and Development Programs in the Public Sector," between the

National Aeronautics and Space A.ministration and Syracuse University.

In accordance with our discussions with NASA, this final report

will be in the nature of an historical critique of the entire Syracuse/

NASA Program. Also included are brief summaries of each of the major

projects undertaken, including identification of the Principal Investi-

gators and the University deparnments and disciplines involved. Hope-

fully, this final report will result: in an understanding of the history

of the Program and contain some guidelines relating to the performance

of such undertakings which will be of assistance to NASA in making

decisions about future funding on related types of research.
z

HISTORICAL MOTIVATION

An association between Syracuse University and NASA, to permit the

University to use NASA as a source of learning about successful manage-

ment experiences, was first mentioned in August 1966 by James B. Webb,

NASA Administrator. In subsequent communications between Mr. Webb and

others at NASA, and members of the faculty of the Maxwell Graduate School

of Citizenship and Public Affairs and Dean Stephen K. Bailey, a long-tern

association between NASA and Syracuse University was discussed. The

proposed objectives of such an association were tc permit faculty and
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students at Syracuse University to learn at first hand about NASA's

organization, communications and management accomplishments and to ex-

amine some of the problems that had been and were being encountered by

a major government agency in pursuing its complex mission. It was hoped

that the unique kind of relationship envisioned would further: 1) im-

proved communications between the university and government, 2) an

increased capability in the university to provide highly educated men

and women to the public service, and 3) growth in the capacity of

scholars to better understand the interdisciplinary dimensions of many

of the problems with which thay are concerned in their research and

teaching and with which government must be concerned. It was felt that

this new approach would differ from the usual circumscribed government-

university relationship bound by contracts and grants serving to provide

services to government or to encourage research and training in specific,

limited areas. Further, the university would benefit from the oppor-

tunity to do research and practical work in a major government agency.

It was also hoped that the engagement of the university with practices

and problems in the real world might lead to reevaluation of curricula

and to the development of educational endeavors more relevant to contem-

porary society's needs.

PLkNNING AND DEVELOPMENT

In subsequent discussions, and in a formal period of exploration

between January 1 and June 36, 1967, University faculty considered with
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NASA officials their own interests and ideas and the opportunities which

existed to pursue some of these within the NASA context. The result of

i the exploration was a proposal to NASA for a Syracuse/NASA Program, sub-

mitted June 30, 1967. Faculty of the Maxwell School, the School of Edu-

cation and the School of Management, and the Colleges of Engineering and

Law participated under the leadership of Professor John C. Honey of the

Maxwell School,

The Syracuse proposal underwent thorough review in NASA, culminat-

ing in NASA step-funding of the proposed program for a three-year period

starting January 1, 1968. Subsequently, NASA also provided funds for

five three-year traineesh.ips in public administration, begi ; ping in

September 1968, which were to be administered in close association with

the ongoing Syracuse/NASA Program.

PROGRAM MODIFICATION

In transmitting the initial grant funds of $500,000 for the first

three years, the covering letter from NASA. to Syracuse University stated

the following:

"This grant is to support a broad integrated program of space-
related scientific and engineering basic research activities.
The character of this program, the scope and aims of the re-
search activity and the n:Bthodology to be employed have been
defined in the Syracuse University's proposal and mutually
agreed upon by NASA and Syracuse University. It is recognized
that the Grantee will select specific research tasks to be
performed within this program as described above. Because of
the necessity that NASA-sponsored research be closely related
to NASA's mission and objectives, we request that you inform
this office, in advance of any expenditure of funds, of the
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title or description, of identification of principal partici-
pants in, and approximate budget for each proposed project."

This paragraph effectively modified the apparent open-endedness of

the initial Webb-Syracuse University discussions. It is noted that while

the Grantee is free to select specific research tasks to be performed,

that in light of the necessity for the research to be closely related

to NASA's mission and objectives that NASA would be informed "in advance

of any expenditure of funds, of the title or description, of identifica-

tion of principal participants in, and approximate budget for each pro-

posed project." This key concept set the tone for the way in which the

project was carried out thenceforth.

While there was some reduction in funding from the original proposal,

there was a judgment in NASA, with which the University concurred, that

the essence off; the proposed program could still be pursued. Thus, while

most of the initially proposed research and related educational activi-

ties remained in the University's program, it was necessary to modify

the distribution of funds within the grant. During the "start-up" period

from January to Mar:h 1968, the University participants received sugges-

tions and advice regarding work in progress in NASA Viich were helpful

to the Program, and guidance as to certain projects wltich might prefer-

ably be deferred or which diet not appear feasible to pursue. Also, field

visits to NASA installations were made by some faculty participants which

permitted fur_ner refinements in the research plans.
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One of the early but major changes in direction in evolving the

final components of the research program involved the studies concerning

project management. Mr. Charles Bingman of NASA made very strong recom-

mendations that the project management group should include an adequate

group of engineers from the College kif Engineering. As originally formu-

lated, this subproject contemplated only one engineer in the interdisci-

plinary group which was being formed for the studies, but Mr. Bingman

felt that since the project managers who were being studied were, for

the most part, engineers, it was imperative that engineers be included

in the University group. This caused a major reformulation at a very

early stage in the project management study, and the engineers continued

to play a major tole throughout this research. This step indicated the

significant input that NASA made as a major contribution in guiding the

direction of the program.

INITIAL PROGRAM

Upon final refinement, four major research projects were undertaken

involving approximately twenty faculty members and about fifteen graduate

students from the Maxwell School, and the Colleges of Engineering, Law,

and Management. The major projects were entitled: "Role of the project.

Manager," "Regulations in Space," "Case Studies," and "NASA-Business

Relations." The Regulations in Space and the Case Studies started initially
. 

with two faculty members each, and NASA-Business Relations wi h three, while

the project Manager study group initially had nine faculty members partici-

pating, and was the only one of the four that was interdisciplinary in both
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scope and personnel. The initial directors of the four major projects

were: Professors Richard Hopeman (Management) and Martin IIarzelay (Engineer-

ing) for the studies on the Role of the Project Manager; Professor Peter

Franck (Management) for studies of NASA-Business Relations; Professor George

Alexander (Law) for studies of Regulations in Space; and Professor Edwin

Bock (Maxwell School) for Case Studies,

A brief summary of each of these four programs is included here,

plus oummaries of two projects instituted later in the grant period

entitled "Social and Physical Processes in Systems Science," and "Manage-

ment of Safety at NASA." In each of these we have identified the Principal

Investigators. It is particularly interesting to note that in the case of

the "Role of the Project Manager" study there was an evolution in the

method of handling this project which differed from the other research

areas, When Professor John C. Honey was named Vice President for Sponsored

Programs, and Professor IIarzelay moved up to Principal Investigator for

the entire Syracuse/NASA Program, the key investigative members developed

a rotating '-eadership in which Professors Drucker, Pooler, Wilemon and Wood

assumed the leadership for various time periods. As mentioned elsewhere

in this report, this project was the most interdisciplinary in nature and

the rotation of leadership helped in fostering a truly interdisciplinary

spirit.

PRCJFCT MANAGEMENT

As part of the Syracuse/NASA Program, an interdisciplinary team of
II

faculty members and graduate students undertook a study of the character-
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istics of project management in the Apollo Program. While the research

was conceived in response to the concept of NASA making itself available

as a learning laboratory in the area of a large -scale governmental tech-

nological enterprise, it was also anticipated that an unbiased, objective

investigation of project management practices by an outside group could

result in new insights, if the University-based research team could pene-

trate the NASA Manned Space Plight organization. Almost all NASA per-

sonnel contacted displayed an openness, a degree of cooperation, under-

standing, and confidence, exceeding the most optimistic hopes. Thus,

the learning laboratory concept was realized, and new insights were indeed

realized and embodied in research reports, resulting in benefits to both

the University and NASA.

The final report of the project management group, submitted in

January 1972, was entitled, "Project Management in the Apollo Program:

An Interdisciplinary Study." This report may be identified as NASA- pR-

126941 (STAR citation N72-32954). The published abstract follows:

Findings concerning project management in the NASA Apollo
program are presented. The Apollo program in the context of
the total NASA organization is examined along with the nature
of project management and the manner in which project managers
functioned in the Apollo program. The utilization of the in-
house technical competence in the support of the Apollo program,
and the formal and informal relationships between Apollo managers
and the contractors are discussed.

The complexity of the task originally defined required the team to

constrain itself to the study of something less than the entire NASA

operation or even of the entire Apollo program. By virtue of the mutual

i^_	
i
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interest of NASA and Syracuse University, the research team concentrated

on the role of the project manager in the Apollo program. Since the term

"project manager" has many different interpretations in NASA and con-

tractor usage, it should be noted that the type of project used as a

model in the study is that exemplified by the LM, CSM, S-IC, S-II, and

S-IV8 efforts.

The information on which the research was based was gathered by

well over 200 intensive field interviews, almost always attended by more

than one person from the team and usually from different disciplines.

The interviews were usually tape recorded, transcribed, and submitted

to interviewers for corrections. NASA personnel at several levels at

the three major field centers and headquarters were interviewed, as well

as engineers and managers at the plants of five prime contractors, NASA

resident people, Congressmen and Congressional committer. staff members.

During the course of the research, a three-day conference was held

with team members and various NASA interviewees in attendance. The pur-

pose was to informally discuss and offer criticism of some of the pre-

liminary hypotheses and conclusions. The remarks of the NASA representa-

tives were extremely helpful in this regard.

It should also be mentioned that the four key members of the project

management group (Drucker, Pooler, Wilemon, and Wood) undertook a separately

funded study following completion of the above described work. The final

report on this olosely related project, entitled "Manned Space Flight in

Transition," was published in March 1973 and was abstracted in NASA SP

7500 (08), "Management, a Continuing Literature Survey," of March 1974.
1

.4
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The abstract, STAR citation N73-21879, is as follows:

A study was conducted to analyze the reorientation of NASA
programs i, the post-Apollo period. The study is an external
view of NASA by unbiased observers as an input to and aid in
the decision making process concerning near and long term plan-
ning. The subjects discussed are: 1) the near-term NASA
scenario; 2) organization of field centers; 3) planning
activities; and 4) operational activities. A summary of the
recommendations arising as a result of the study is presented.

CASE STUDIES

The major work carried out was divided into two major efforts. One

of these was embodied in the weather modification studies carried out by

W. Henry Lambright; the other was the major study of government decisions

regarding manned space programs following the &kSA moon landing, carried

out by Emmette S. Redford and Orion F. White. Both of these resulted in

major publications: "Weather Modification: The Politics of an Emergent

Technology," by Prof. Lambright and "What Manned Space Program After

Reaching the Moon? Government Attempts to Decide: 1962-1968," by Pro-

lessors Redford and White. Both publications were originally submitted

to NASA under this grant, and later were published under the Inter-

University Case Program. These efforts ;;ere conducted under the cognizance

of Professor Edwin Bock, who headed the Case Studies portion of the Syra-

cuse/NASA Program, and who is also the President of the Inter-University

Case Program, Inc

The weather modification report of Professor Lambright reviewed the

state of the art and of technology, then went on to discuss the state

of public policy with respect to the field and to delineate ways and
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means to bring about a better match between what could be done through

R & D and what ought to be done through policy.

The Redford/White study presented an analysis of the attempt in the

Federal Government between 1962-1968 to formulate and decide upon a

manned space program to follow the Apollo manned moon missions. The

format used was somewhat different from the conventional case study

methodology characteristic of previous Inter-University Case Program

studies in that in addition to the traditional narrative history, a

philosophical and analytical framework were set out which provided a

conceptd , 1 cintext for viewing the events that took place. This frame-

wort; attempted to conceptualize the myriad factors involved in a large-

scale governmental decision. At the end of the case study, among the

various questions, the large philosophical question was raised as to how

democracy operates in the face of an important matter in science and

technology.

In addition to this research activity, Professor Lambright, while

on leave from Syracuse University with NASA in 1970 as a Practitioner in

Residence, participated in meetings of the Interdepartmental Committee

for Atmospheric Sciences (a subcommittee of the Federal Council on Science

and Technology) on weather modification.

In 1974-75 Professor Lambright will co-author a paper to be delivered

at the American Meteorological Society meeting, November 1974, entitled

"Policy Determinants of Weather Modification." Finally, in early 1975 he

will chair a Panel at the International Studies Association entitled, "The 	 s

International Consequences of Changes in Weather and Climate." y

e

1

i	 ^1
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REGULATIONS IN SPACE	
i

The three major objectives of this project were: 1) to describe

the interaction of law and space management in terms of solution of

specific problems; 2) to critically analyze and identify legal problems

pertaining to space; and 3) to produce a case book on space management

law problems appropriate for use in law schools and possibly schools of

public and business administration. All of these objectives were effective-

ly carried out; for example, the materials on space law were used at the

University of San Francisco in a course taught by J. Henry Glazer, formerly

Chief Counsel of the Ames Rojearch Center.

Dr. George J. Alexander, who headed this project while at Syracuse

University (now Dean of the College of Law at Senate Clara University) was

active during the period of the project in many other aspects of apace law.

Among these was participation in a Practicing Law Institute conference,

the first such meeting in Space Law presented to the practicing bar rather

than to an exclusive, small group of practitioners in this ar°.a. Another

important offshoot of this project was the dissertation of Professor Malcolm

Dm Schlusberg entitled, "NASA Contract Dispute Adjudication: A Study in Legal

Systems Perspective." At the time this dissertation was written Dr. Schlusberg

was an Associate Professor of Business Administration and also held a joint

appointment in the College of Law.
5

Several publications in law journals by Dr. Alexander and others resulted

from the work of this project.
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NASA-BUSINESS REIATIONS

Throughout the period of activity in this area the faculty members

and graduate students who participated were engaged in a continuing study

of the decision-making criteria and organizational structure which affected

the absorption of new technology by manufacturing firms, both large and

small; and the evaluation of institutions which were specifically funded

to assist in the process of making technology more sgidely available to

business enterprises. In particular, Professor Eric Lawson dealt with

R & D budgeting pl-sgtices, Professor E. Bruce Fredrik3on with new economic

criteria as related to decision processes, and Professor Peter Franck with

technology tranofer. Perhaps a broader view of the scope of these interests

can be gleaned from the titles of the reports submitted to NASA and the

publications which ensued, both of which categories are lis::ed in Appen-

dixes B and C of this report.

Another project which should be mentioned at this point is the study

carried out by Professor George Fisk entitled "Non-Economic Criteria for

Project Evaluation." This study was not included as part of the NASA-

Business Relations subproject and was, in fact, separately funded. It

did, however, grow out of the original interests in the School of Manage-

ment in NASA-Business Relations. While the chief focus for this study was

in the School of Management, one of the principal participants was

Mr. David Curzon of the Maxwell Graduate School of Citizenship and Public

Affairs,

............ 	 ......
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SOCIAL AND PHYSICAL PROCESSES IN SYSTEMS SCIENCE

This project was organized on the principal that an interdisciplin-

ary group could be assembled which would be interested in a common,

thematic approach to problems, but where the problems were different

in nature. The theme was quantitative modeling of systems; systems

that included coupled social, financial and physical parameters. It

was felt that through regular meetings of such an interdisciplinary

group, including faculty and graduate students, that research results

as they evolved could be presented and criticized and assessed for

possible applications to broader problems. The quantitative models

used in different ways by the various investigators was indeed found

to be helpful as the interactions took place over the course of the proj-

ect. The specific problemo, involving a variety of modeling techniques,

were the following:

A. Partitioning Models for Incentive Contracts

P. Bruce Berra - Industrial Engineering

B. Dynamic Models for Simulating Political Environments

W. D. Coplin - Political Science

C. Cost Estimating Models for Hospital Services in

Metropolitan Areas

B. N. Horwitz - Accounting

D. Models for Assessing Cost Information Accuracy for

Decision Makers

M. Onsi Accounting
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E. General Dynamic Models for Coupled Socio-physical

Systems

N. Schwartz - Electrical Engineering

While Professor Schwartz was himself involved in one of the sub-

project areas, he was also the Principal Investigator of the group.

MANAGEMENT OF SAFETY AT NASA

In the last year of the grant a new study was undertaken in the

management area. After several meetings between Syracuse University

and NASA personnel to decide upon objectives, a group was formed from

several experienced members of the management study group, augmented

by an additional faculty member and graduate student. In the study,

NASA's organizational arrangement for the management of safety was found

to vary from Center to Center and from program to program, but despite

the diversity, unification had been achieved to a large extent through

the SV&QA office at Headquarters. An extensive final report was sub-

mitted upon completion of this investigation.

Personnel involved were Professor Martin E. Barzelay, Principal

Investigator; Professors John E. LaGraff, David L. Wilemon and Bernard D.

Wood; and Mr. Rajan Chandran, a doctoral candidate in the School of

Management.
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PARTICIPANT STATISTICS

Over the period of the grant a total of twenty-nine faculty members

from thirteen di€:ciplines participated in the research program. Their

names and disciplines together with schools or colleges are given in

Appendix A. Approximately sixty graduate students participated in the

research work. A number of these students based their Masters Theses

or Doctoral Dissertations on their research participation. Many of

these graduate students have since left the University to work in indus-

try, government agencies, or in teaching careers. Many have indicated

to us their work was enhanced by their relationship with NASA.

In addition, we should also mention at this point that the initial

five NASA Trainees were increased to ten under a separate grant. A

number of these individuals worked closely or in relationship with the

Syracuse/NASA Program or directly with NASA itself. In a few cases

they worked with other government agencies while in the traineeship pro-

gram.

UNIVERSITY ORGANIZATION

In the early years, since the program was a University-wide endeav-

or, a committee of the deans of the four participating schools and col-

leges was set up to maintain cognizance of the program under the juris-

diction of the University's Vice President for Research and Administra-

tion. Initially, Professor John C. Honey, the Director of the Program,

reported to this committee. However, this structure was found to be
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somewhat cumbersome. When Professor Haney was named Vice President for

Sponsored Programs, Professor Martin G. Darzelay, who took his place as

Director of the Porgram, reported only to him. The transition was

greatly aided by the fact that Mrs. Jean T. Golemo, who had been Program

Manager under the directorship of Professor Honey, continued in her role

throughout the remainder of the grant.

To promote the overall understanding of the Program in the Univer-

sity community, periodic reviews were conducted for the Chancellor of

the University and selected key University personnel. At several of

these presei!tations key NASA personnel also were present. in addition,

seminars were held regularly which included all members of the Syracuse/

NASA Program, at which progress reports were presented concerning the

various subprojects. This enabled the participants to achieve a better

perspective of the entire program and was helpful in that questions and

criticisms could be aired. The seminars were also helpful in giving

members who might be working in a rather narrow area a wider view of

the entire NASA Program as seen through the eyes of their colleagues.

It should be added, however, that while these seminars provided a ver;r

useful tool in the first several years of the program it became more

difficult to maintain their continuity with the passage of time as the

program dimenished in scope and as the remaining members became, in their

opinions, adequately cognizant of the entire program.
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SYRACUSE UNIVERSITY - NASA RELATIONS

During the grant period meetings were held periodically between

University and NASA personnel at which agreement was reached before new

or extea4ed undertakings were begun under the general guidelines of the

grant, both in the above projects and other minor subprojects. When in

later years funding became more restricted and some existing projects

had to be of necessity cut back as new projects appeared to be of more

value, this process became more difficult and time-consuming. Despite

the difficulties, however, the process was of real value and thus needs

some explication.

While funding administrators and project personnel changed over

the years, NASA personnel from the Office of University Affairs, and in

particular, Mr. Charles Bingman, on loan to them, met regularly with

the group leaders of the various projects which were continuing, and

with prospective leaders of new projects to discuss what had been done

and what was proposed to be done. While these meetings were largely

substantive in content, they also included thorough budget review and

the establishment of budgets for the following year for each individual

project in the overall program. This constant review process was bene-

ficial in keeping the projects close to NASA's interests while at the

same time permitting the faculty to clearly define their ongoing and

future interests. It is our feeling that this was one of the major

aspects of the Syracuse/NASA Program worthy of notice by NASA.
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BENEFITS

The Syracuse /NASA 1 +gram was an experiment in government - university

relations which was unique in that it had not been previously attempted

elsewhere in the form adopted. The idea of opening up a major government

agency as a laboratory to a university, for the purpose of bringing teach-

ing and research into closer contact with the realities of practice, was

in our opinion, an approach which might well be followed by many agencies

and many universities. Given government ' s dependence on the universities

for its trained manpower, it was highly useful to encourage closer commu-

nication between educators and practitioners, and the Syracuse /NASA Program

was one means of accomplishing this.

Our experience suggests the importance of ample opportunity for a

university to explore, in an Agency such as NASA, the possibilities of

matching Agency interests with ongoing activities. If this is provided,

there can be little danger of diverting the academician from his own

central intellectual endeavors. Equally important is the cooperation

of the Agency and a clearly designated locus in the Agency for liaison

and advice to the university. The Syracuse group was impressed with the

consistent responsiveness of NASA officials in furthering the objectives

of the grant. We were particularly impressed with the sensitive, coopera-

tive and judicious approach taken by the Office of University Affairs in

monitoring the Syracuse /NASA Program.

Several observations with regard to the research may be in order.

The opportunities to engage in externally supported research had been

i
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particularly limited for our School of Management and College of Law

prior to the Syracuse /NASA Program. The availability of resources, and

appropriate subject matter of a social science character, to engage the

..nterest of Engineering faculty had been virtually non-existent. The

!JA,SA grant thus offered research opportunities to a number of faculty

who otherwise would not have participated in research of the kind under-

talon.

Under the grant circumstances a good deal of learning accompanied

the research procc+ss, much of which was later transferred to teaching.

A number of faculty who had had little or no experience with NASA, and

in some cases relatively little research experience, learned a great

deal about the NASA program, the competence and imaginativeness of per-

sonnel in government and the realities of conducting research in the

real world. It seems fair to say that the exposure to NASA provided

ample corrective to the tendencies in universities to abstraction and

generalizations based on limited empirical data. There also was evidence

that some NASA officials found that their contacts with Un'_versity per-

sonnel enabled them to translate certain of their specific experiences

into more general propositions.

We observed that diverse objectives often were served by the research

program. Participating faculty are primarily interested in advancing

their own intellectual interes's and their own professional stature.

They desire to learn, to incorporate the learning into improved teaching

and publications, and these latter into career advancement. They are
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somewhat less moved by the abstractions of "encouraging interdisciplin-

ary research" or "inureasing articulation in government-university

relationships." However, NASA officials were helpful in suggesting

foci for researet which were of value to faculty members, while at the

same time the results of the research projects were, we feel, of interest

and value to the agency. The University administration and Program

leadership desired to see several parts of the University more engaged

in research, but wanted the assurance of achieving research results

that were competent. The pursuit of an abstract idea called "inter-

disciplinary research" was not always of major importance to the admin-

istrators,

The final results of the Syracuse/NASA Program can be characterized

as positive and gratifying to all concerned. There is no question that

through the opportunity provided by the NASA grant, a substantial group

of faculty and graduate students experienced an unusual opportunity to

see at first hand, and to some extent participate in, the work of a

major and successful government agency. Teaching and research at the

University were enhanced as a result in ways which have been further

delineated in this report.

in our view, the interaction between University and Agency personnel

was of benefit to the Agency. Ne felt that the large number of people

with whom we came in contact at the Agency not only gained useful in-

sights to the research processes as carried out by University personnel,

but what is more important, benefitted by insights from the research
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reports themselves. In many instances we received comments that indi-

cated the usefulness of such information to the Agency person concerned.

We also feel that much was gained by such people as Mr. James L. Daniels,

Jr., formerly in the Office of the Administrator, NASA Headquarters, who,

as a Practitioner in Residence, spent an academic year at the University

as part of the Program.

We feel that the nation as a whole benefitted through the strengthen-

ing of the University and the education of many students, but most of all,

by the dissemination of information through speeches, meetings, personal

contacts, TV interviews, and research publications which galve a much

broader view of what NASA was doing for the nation, especially in the

management area, than the strictly technical viewpoints which were being

profusely disseminated during the period of the grant.

INTERDISCIPLINARY CONSIDERATIONS

As indicated earlier with regard to interdisciplinary research, the

only truly interdisciplinary group in scope and personnel was the one

studying the "Role of the Project Manager." While several studies of

interdisciplinary research have been written by members of this group,

we might briefly summarize by saying that on the whole, the interdisci-

plinary approach did function satisfactorily over the entire life of the

Syracuse/NASA Program despite trials, tribulations and a few defections

from the group. After an initial somewhat difficult shakedown period

during which the group had some difficulty in adapting the various re-

{
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search styles peculiar to their own disci•811nes to each other, there

came a time when a common research mode of operation became acceptable

to all. The research rested primarily on a technique of interviewing

project managers and related personnel throughout the NASA organization

by interdisciplinary teams from within the study group based on sets of

questions which had evolved through meetings of the entire group. Some-

how the togetherness of the traveling and interview rschedules and sub-

sequent transcribing, editing and abstracting of information from the

interviews provided the glue which held the interdisciplinary group

together. While this interdisciplinary group, which started initially

with nine faculty members, shrank over the years for reasons indicated

above, and because of reduced financing, the final group was still inter-

disciplinary with one member from the School of Management, one from

Sociology in the Maxwell School, and two from the College of Engineer-

ing, nearly prapo%ti,ional to the original distribution of faculty per-

sonnel,

one of the major benefits from the interdisciplinary work was that

students from various schools and colleges who worked with this group

became acquainted with each other's disciplines in ways which were quite

unusual at Syracuse University at that time but have become common since.

Another quite significant effect, and we believe an enduring one, is that

many Syracuse University faculty members from various disciplines, who in

many cases had never previously met, developed a mutual respect as they

worked together for each other's disciplines. At the same time, they
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also learned t.,w other departments and colleges in the University solve

their academic and managerial problems. Not unexpectedly, much of the

interdisciplinary work which has evolved since the Syracuse/NASA Program

started has come about through the efforts of faculty members who par-

ticipated in the Program. This we consider a very strong plus for the

Syracuse/NASA Program.

REPORTS AND PUBLICATIONS

I In the period of the grant a large number of documents were pro-

duced, over one hundred in number, reporting on the research output.

These were in the form of Working Papers, Occasional Papers, Reports,

and Theses and Dissertations. The nature of each of these may be seen

in Appendix B, which contains a complete listing.

In addition to these documents a substantial number of articles

were published by project personnel in professional journals and similar

publications peculiar to the given field of endeavor. This ', ,as been an

ongoing activity which continues even today and is expected to continue

beyond the life of the grant from utilization of research source material

accumulated. It has been difficult to keep track of all such publica-

tions attributable to the NASA grant, and therefore only a sample is

given in Appendix C, Publications.

It is worthy of note at this point that whereas earlier in this

report we mentioned that several colleges had had little or no opportunity

for research prior to the NASA grant, some of these, such as the School of
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Management, were among the most prolific in publishing. We particularly

wish to mention Professor David L. Wilemon, of the School of Management,

who has published widely both in scholarly journals and in business pub-

lications, and has lectured extensively both in this country and abroad,

thus bringing NASA management techniques to the attention of a wide and

varied audience.
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APPENDI?t A

FACULTY PARTICIPANTS

Name Discipline School or College

George J. Alexander Law Law

Martin E. Barzalay Mech. & Aerospace Eng. Engineering

Bruce Berra Industrial Eng. Engineering

Edwin A. Bock Political Science Maxwell Grad. School

William D. Conlin Political Science Maxwell Grad. School

E. E. Drucker Mech. & Aerospace Eng. Engineering

George Fisk Marketing Management

Peter G. Franck Finance Management

H. G. Frederickson Political Science Maxwell Grad. School

E. Bruce Fredrikson Finance Management

John C. Honey Political Science Maxwell Grad. School

Richard J. Hopeman Organization & Management Management

Bertrand N. Horwitz Accounting Management

John E. LaGraff Mech. & Aerospace Eng. Engineering

W. Henry Lambright Political Science Maxwell Grad. School

Eric W. Lawson Finance Management

G. Harry McLaughlin Communications Journalism

Frank Marini Political Science Maxwell Grad. School

Mohamed Onsi Accounting Management

William S. Pooler Sociology Maxwell Grad. School
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Name	 Discipline	 School or College

Emmette S. Redford	 Political Science	 University of Texas

Robert G. Sargent	 industrial Eng.	 Engineering

Malcolm D. Schlusberg 	 Law & Public Policy	 Management

Nathan Schwartz	 Electrical Eng. 	 Engineering

Kin N. Tong	 Mech. & Aerospace Eng. 	 Engineering

J	 James N. Vedder	 Quantitative Methods	 Management

Orion White	 Political Science	 Maxwell Grad. School

David L. Wilemon	 Marketing	 Management

Bernard D. Wood	 Mech. & Aerospace Eng. 	 Engineering

I
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APPENDIX D

DOCUMENTS

The documents produced by the Syracuse/NASA Program resulted from

studies supported by a grant from the National Aeronautics atUl Space

Administration to Syracuse University. They were prepared by professors

and graduate students from tae following fields: business administration,

engineering, journalism, law, political science, and sociology.

The documents include the following classifications:

1. Working Papers (WP) which are developed as interim reports
of concepts associated with the specified project. These
papers are exploratory in nature and serve as a focus for
discussion and are subject to further refinement as the
research program progresses.

2. Occasional Papers (OP) which are developed in areas not
directly related to the project, but, which cover topics
of interest to the investigators which are generated
through participation in the research project.

3. Reports (R) which are unpublished documents submitted to
NASA and other interested parties which represent the
final results in particular areas of inquiry in the re-
search project.

4. Theses and Dissertations (TD) which are the unpublished
results of the research efforts of graduate students
associated with the project and which represent the
writing requirements of their degree programs.
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CASE STUDIES

Document Number	 Title Author Date

6222-OP-1

	

	 "Weather Modification: The Politics of an Emergent
Technology," W. Henry Lambright, April, 1970. 12 p.

6222-R-1

	

	 "Weather Modification: The Politics of an Emergent
Technology," W. Henry Lambright, Sept., 1970. 520 p.

6222-R-2 "What Manned Space Program After Reaching the Moon?
Government Attempts to Decida: 1962-1968," Emmette
S. Redford and Orion F. White, Dec., 1971. 234 p.

ROLE OF THE PROJECT MANAGER

+ 6223-WP-1 "The Role of the Project Manager and Management
Systems in the Management of the Apollo Program,"
Richard J. Hopeman and David L. Wilemon, Dec., 1968.
10 P.

6223-WP-2 "Systems Analysis and Management," Richard J. Aopeman,
Dec.,	 1968.	 49 p.

6223-WP-3 "The Spectrum of Project Management," John P. Cicero,
Dec.,	 1968.	 13 p.

6223-WP-4 "The Apollo Project Manager - Contractor interface,"
Eugene E. Drucker, Oct., 1969.	 17 p.

6223-WP-5 "Project Management Authority: 	 Some Preliminary
Insights," David L. Wilemon, Dec., 1968. 	 29 p.

6223-WP-6 "A Concept of Project Authority," John P. Cicero,
March, 1969.	 24 p.

6223-WP-7 "A Concept of Project Authority: 	 The NASA/Apollo
Programmatic Environment," John P. Cicero and
David L. Wilemon, June, 1969.	 42 p.

6223-WP-8 "NASA and the Apollo Program," William Pooler and
Alphonse Sallett, July, 1969. 	 24 p.

6223-WP-9 "Project Management:	 A New Dimension in Complex
Task Management," David L. Wilemon, July, 1969.
43 p.

f
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Document Number	 Title Author Date

6223-WP-10 "The NASA Scheduling System:	 Scheduling in the
Apollo Program," R. J. Hopeman, July, 1969.	 34 p.

6223-WP-11 "The NASA Scheduling System:	 Scheduling in Project
Management," R. J. Hopeman, August, 1969.	 28 p.

6223-WP-12 "The NASA Scheduling System:	 The Techniques of
Scheduling in the Apollo Program," R. J. Hopeman,
May, 1970.	 21 p.

6223-WP-1.6 "Project Management at Houston," Henry J. Anna,
August,	 1969.	 18 p.

6223-14P-17 "Project Authority: 	 A Multidimensional View,"
John 7). Cicero and David L. Wilemon, December,
1969.	 18 p.

6223-WP-18 "The Apollo Project Manager:	 Anomalies and
Ambiguities," David L. Wilemon and John P. Cicero,
December, 1969.	 21 p.

6223-WP-19 "Relationships Between Research and Development
Operations and Industrial Operations at MSFC,"
Bernard D. Wood, April, 1969. 	 27 p.

6223-WP-20 "Project Management and the Organization, Part I,"
Henry J. Anna and H. George Frederickson, August,
1969.	 66 p.

6223 -WP-21 "Project Management as a Transerable Management
System," David L. Wilemon, September, 1969. 	 24 p.

6223-WP-22 "Project Management and the Organization, Part II,"
Henry J. Anna and H. George Frederickson, October,
1969.	 51 p.

6223-WP-23 "On the Application and Dissemination of Space Age
Management Technology," David L. Wilemon, January,
1970.	 21 p.

6223-WP-24 "The NASA-Apollo Contractor Interface:	 The Resident
Management Operation," B. Kelmachter, February, 1970.
16 p.

6223-WP-25 "NASA Priorities in Orbit: 	 The Waxing and Waning
of Moon Mania," H. George Frederickson and R. Laverd,
February,	 1970.	 ?.1 p.

..n;.
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Document Number	 Title, Author Date

	

6223-WP-26	 "'The Power Spectrum in Project Management,"
G. R. Gemmill and D. L. Wilemon, February, 1970.
17 p.

	6223-WP-27	 "Transferring Space-Age Management Technology,"
D. L. Wilemon, July, 1970. 17 p.

6223-WP-28 "Dimensions of Interpersonal Power in Project
Management," David L. Wilemon and Gary R. Gemmill,
November, 1970.	 25 p.

6223-WP-29 "Program Innovation in a Complex Organization
(MSFC's Program Development Operation)," David L.
Wilemon, July, 1971. 	 29 p.

6223-OP-1 "The College of Business Administration. - Circa
1985," Richard J. Hopeman, October, 1968.	 17 p.

6223-OP-2 "Reflections on Interdisciplinary Research,"
Richard J. Hopeman and David L. Wilemon, June,
1969.	 20 p.

6223-OP-3 "Interdiscipi,iiaiy Research in a University,"'
Bernard D. Wood, April, 1969. 	 12 p.

6223-OP-4 "Managing Product Development.6ystems:	 A Project
Management Approach," David L. Wilemon, Revised
Octobe 'r ,	 1969.	 18 p.

6223-OP-5 'Bureaucracy and the Urban Poor," H. George
Frederickson and Henry J. Anna, August, 1969.
20 p.

6223-OP-6 "Interdisciplinary Effort: 	 Research or Problem
Solving?" Eugene E. Drucker, September, 1969. 	 10 p.

6223-R-1 "Project Management in the Apollo Program," Eugene E.
(Interim Report) Drucker, William S. Pooler, David L. Wilemon, and

Bernard D. Wood, April, 1970.	 34 p.

6223-R-2 "Project Management in the Apollo Program: 	 An
Interdisciplinary Study," Eugene E. Drucker, 	 j
William S. Pooler, David L. Wilemon, and Bernard D.
Wood, January, 1972. 	 173 p.

6223-R-3 "Management of Safety at NASA," Martin E. Barzelay,
Rajan Chandran, John E. LaGraff, David L. Wilemon,
and Bernard D. Wood, August,	 1974.	 125 p.
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Document Number	 Title Author Date

	

6223-TD-1	 "Impact of Budget Execution on Management Behavior:
A Study of Managerial Perception, Interim Report
#1," Harry J. Lasher, December, 1968. 117 p.

	

6222t -TD-2	 "Impact of Budget Execution on Management Behavior:
A Study of Managerial Perception, Interim Report
#2," Harry J. Lasher, December, 1968. 11 p.

	

6223-TD-3	 "The Professional and Technical Qualifications of
Apollo Project Managers," John P. Cicero, August,
1969. 151 p.

	

6223-TD -4 	"The Career Development- of NASA-Apollo Project
Managers and Their Industrial Counterparts,"
Barry L. Kelmachter, April, 1971. 133 p.

	

6223-TD-5	 "Non-Hierarchical Public Management: A Study in
Science and Technology," Henry J. Anna, August,
1971. 279 p.

	

6223-TD-6	 "The Relation of Five Personality Traits to
Participant Attitudes Toward Simulated Project
and Traditional Management Procedures Within a
University Environment," John P. Cicero, October,
1971. 136 p.

	

6223-TD-7	 "Human Relations Training for Complex Project
Management," Paul M. Nakai, April, 1972. 105 p.

REGULATIONS IN SPACE

	

6224-WP-1	 "'Triggering' Theory as a Defense to Claim for
Vibration and Sonic Boom Damage," John K. Warsaw,
August, 1968. 15 p.

	

6224-WP-2	 "Liability of Contractors and Indemnification
Thereof by NASA fat Claims for Damages Arising Out
of the Performance of NASA Contracts," John K.
Warsaw, April, 1969, 9 p.

	

6224-WP-3	 "Tort Liability of the Federal Government," John K.
Warsaw, April, 1969. 14 p.

	6224-WP-4	 "Federal Authority to Investigate Aircraft Accidents," 	 !
Peter Van Allen, April, 1969. 4 p.	

?I
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Document Number	 Title Author Date

6224-WP-5	 "Human Research," David Miller, April, 1969. 220 P.

6224-WP-6	 "The Legal Frontier in the United States Space Pro-
gram," George J. Alexander, June, 1969. 41 p.

6224-WP-7	 "Lunar Receiving Laboratory," Ross Radley and
Steven Rosen, July, 1969. 42 p.

6224-WP-8 "Some Domestic Legal Problems in the Earth Resource
Satellite Program," George J. Alexander and James P.
McDonald, October, 1969. 23 p.

6224-R-1	 "Cases and Materials on Space Law," George J.
Alexander, June, 1971.

6224-TD-1	 "NASA Contract Dispute Adjudication: A Study in
Legal Systems Perspective," Malcolm D. Schlusberg,
May, 1970. 450 p.

NASA/BUSINESS RELATIONS

6225-WP-1 "Search, Transfer and Dissemination of Technological
Information in the Visual Communication Product
Department of the General Electric Company," Robert
H. Hamilton, August-September, 1968. 	 125 p.

6225-WP-2 "Search, Transfer and Dissemination of Technological
Information in the Semi-Conductor Product Department
of the General Electric Company," Robert H. Hamilton,
August-September, 1968.	 141 p.

6225-WP-3 "Technological Information Transfer and Dissemina-
tion Leading to Commercialization at the Level of
the Firm (The Corning Glass Works:	 'The Corning
Ware Case')," Gary Sherman Grimes, December, 1968.
146 p.

6225-WP-4 "Technological Data Transfer and Dissemination at
Niagara Mohawk Power Corporation," Staff, April,
1969.	 42 p.

6225-WP-5 "Technological Data Transfer Within the Morris
Machine Works Company," 	 Staff, May, 1969.	 10 p.

6225-WP-6 "Technological Data Transfer Within the 0. M. Edwards
Company," Staff, June, 1969.	 21 p.
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Document Number	 Title Author Date

6225-WP-7	 "Transfer of Technology at Bristol Laboratories,"
Gerald E. Bocian, June, 1969. 33 p. (Temporarily
not available for circulation.)

6225-WP-8 "Transfer of Technology at Carrier Corporation,"
Gerald E. Bocian, July, 1969. 	 28 p.

6225-WP-9 "The Role of the Atomic Energy Commission ^.n
Technology Transfer:	 The Civilian Power Reactor
Program," Louis Buttino, October, 1969. 	 27 p.

6225-WP-10 "R&D Budgeting Practices: 	 A Case of Sub-Optimiza-
tion," Eric W. Lawson, July, 1970.	 14 p.

6225-OP-1 "Factors in Technology Transfer:	 The Case of
Corning Pyrex Acid-Waste Drainline," E. Bruce
Fredrikson and Eric W. Lawson, July, 1969. 	 15 p.

6225-OP-2 "The Process of Technology Transfer in the urge
Firm," Peter G. Franck, May, 1969. 	 35 p.

6225-OP•3 "Technologyin Retrospect and Critical Events in
Science:	 A Summary and Critique of Findings by
IIT," Peter G. Franck, December, 1969. 	 14 p.

NON-ECONOMIC CRITERIA FOR PROTECT EVALUATION

6226-R-1

	

	 "Non-Economic Criteria for Evaluating Satellite
Application Projects," George Fisk and Staff,
May, 1969. 57 p.

6226-R-2

	

	 "Social Criteria for Evaluation of Space Application
Projects: Uses and Design Considerations," George
Fisk, David Curzon and James Vedder, July, 1971.
80 p.

EXPOSITION AND REAL TIME DECISION MAKING

6227-WP-1

	

	 "How to Land on the Moon," G. Harry McLaughlin,
December, 1969. 48 p.

6227-OP-1

	

	 "Correcting Word Frequencies to Take Account of
Range," G. Harry McLaughlin, August, 1969. 11 p.

6227-OP-2

	

	 "Temptations of the Flesch," G. Harry McLaughlin,
August, 1969. 24 p.
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Document Number	 Title Author Date

6227-OP -3 	"Clearing the SMOG," G. Harry McLaughlin, October,
1969. 3 p.

6227-OP-4	 "Syntactic Rules for Formal Logic," G, Harry
McLaughlin, October, 1969. 23 p.

6227-OP-5	 "Turing's Problem Solved?" G. Harry McLaughlin,
November, 1969. 10 p.

6227-OP-6	 "Written English Considered as a Foreign Language,"
G. Harry McLaughlin, January, 1970. 7 p.

6227-R-1	 "Statistical APL Programs," G. Harry McLaughlin,
June, 1970. 58 p.

SOCIAL AND PHYSICAL PROCESSES IN SYSTEMS SCIENCE

6236-WP-1	 "Cost Analysis for New Systems: Survey of Litera-
ture," Stanley N. Michel, May, 1970. 58 p.

6236-WP-2	 "The Predictive Ability of Cost Estimating Re-
lationship (CER)," Mohamed Onsi, January, 1971.
65 p.

6236-WP-3	 "Cost Accounting Standards and Cose Estimation,"
Mohamed Onsi, January, 1971. 48 p.

6236-WP-4 "PRINCE (Programmed International Computer Environ-
ment): A Brief Description," William D. Coplin and
Michael O'Leary, September, 1970. 14 p.

MISCELLANEOUS RESEARCH

6221-TD-1	 "Interdisciplinary Research in Theory and Practice:
A View from the University," William E. Davis,
April, 1970. 156 p.	

i

6229-OP-1	 "The New Public Administration," Frank Marini,
November, 1969. 20 p.

i
6230-WP-1	 "Public Administration and Science Technology,"	 i

W. Henry Lambright, September, 1969. 29 p.

6230-OP-1 "Bibliographical Reference of Accuracy of Cost
Information for Decision Making," Mohamed Onsi,
September, 1969. 43 p.
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APPENDLX C

PUBLICATIONS

Coplin, William D., and O'Leary, Michael K. Everyman's PRINCE: A Guide
to Understanding Political Problems. North Scituate: Duxbury
Press, 1972.

Coplin, William D., O'Leary, Michael K., and Mills, S;:ephen L. "The
PRINCE Concepts and the Study of Foreign Policy." In Sage Inter-
national Yearbook of Foreign Policy Studies, ad. by Patrick J.
McGowan. Beverly Hills, California: Sage Publications, 1973.

Coplin, William D., and O'Leary, Michael K. "A Simulation Model for
the Analysis and Explanation of International Interactions." In
Emerging Data Sources in Com parative and International Studies, ad.

. Beverly Hills, California: Sage Publications,

"Educational, Research, and Policy-Making Activities of the
PRINCE Project." Policy Studies Journal 2 (Summer 1974): 311-316.

Fisk, George. "New Criteria for Evaluating the Social Performance of
Marketing." In New Essays in Market Theory, ad. by George Fisk.
Boston, Massachusetts: Allyn and Bacon, 1971.

Frederickson, H. George. Recovery of Structure in Public Administration.
No. 5, Center for Governmental Studies. Washington, D. C.: USGPO,
1970.

Fredrikson, E. Bruce and Lawson, Eric W. "The Role of Technology Trans-
far in Product Development and Marketing." Research Management 13
(July 1970): 265-272.

Fredrikson, E. Bruce. "Noneconomic Criteria and the Decision Process."
Decision Sciences 2 (Fall 1971): 25-52.

'	 Lambright, W. Henry. "Weather Modification: The Politics of an Emergent
Technology." Proceedings of the 2nd National Conference on Weather 	

Y

Modification, American Meteorological Society, 1970.

Lambright. W. Henry. "Government and Technological Innovation: Weather
Modification as a Case in Point." Public Administration Review
(January/February 1972).
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Lambright, W. Henry, and Oppenheimer, Jack C. "Technology Assessmant
and Weather Modification." University of Southern California Law
Review (Spring 1972).

Lambright, W. Henry. "Notes on Weather Modification and Public Policy."
Science and Public Policy Studies Group Newsletter (August/September

j,	
Onsi, Mohamed. "Cost Accounting Standards and Cost Estimation for Defense

?j!	 Contracts." Federal Accountant 22 (March 1973): 30-40.
i!

Wilemon, David L., and Cicero, John P. "The Project Manager--Anomalies
and Ambiguities." Academy of Management Journal 13 (September
1970): 269-282.

Wilemon, David. "Transferring Space-Age Management Technology." The
Conference Board Record 7 (October 1970): 50-55.

Ii	

?,llemon, David L., and Gemmill, Gary. "The Power Spectrum in Project
Management." Sloan Management Review 12 (Fall 1970): 15-25.

Wilemon, Uwvid L., and Gemmill, Gary R. "Interpersonal Power in Temporary
Management Systems." The Journal of Management Studies 8 (October
1971): 315-328.

Wilemon, David L. "Managing Conflict in Temporary Management Systems."
The Journal of Management Studies 10 (October 1973): 282-296.

Wilemon, David L. (Co-author). "Diagnosing Conflict Determinants in Proj-
ect Management." IEEE Transactions on Engineering Management (1974).

Wilemon, David L., and Smith, Robert A., III. "Administrative Displace-
ment: A Phenomenon of Modern Organizations." Fields 11 (Spring
1974): 66-74.

Wilemon, David L. "Managing Conflict on Project Teams." Management
Journal 1 (Summer 1974): 28-34,

Wilemon, David L. (Co-author). "Conflict Management in Project Oriented
Work Environments." Proceedings of the Project Management Institute
(September 1974).
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