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CHAPTER 1
INTRODUCTION

L.

Any two organizations are likely to have difficulty coop-
erating to achieve a common objective because of conflict over sub-
goals, methods or personalities. Two company divisions, two govern-
ment agencies, or two military services, cooperating on ventures may
experience interdepartmental conflict. But in each case a supra-
organization (the company management, the President, the Secretary
of Defense) exists which has the power, control and the final work
to resolve conflict. In the international context, however, relations
between organizations from different nations cannot be governed by
appeal to a supra-organization; no organization exists which both
organizations recognize as sovereign. Therefore an international
cooperative effort, or joint venture, represents a unique extreme
in cooperation,—~——-.

A growing interest and involvement in international joint
ventures reflects the increasing inter-connectedness of the world.
Joint ventures continue to increase in number and scope A 1969 study
shows a major upward trend in international joint ventures from 1946
to 1967 as compared to starts of foreign wholly owned subsidiaires

-

(Vaupel and Curhan, 1969). Peter Drucker predicts thathhternationa1
s puelicly Ty [eeonk

joint ventures—w+++—beeome.jncreasingly more important because

they allow companies to exercise their advantages and cover their

disadvantageSaw He points out that "the joint venture is the

-~ e

.

ey

P

'®

'®



most flexible instrument for making fits out of misfits. It will
become increasingly more important.” (Drucker, 1969, p. 722)

The benefits of international joint ventures are numerous
and real. For example, to a corporate partner from an industrialized
state, the advantages of a joint venture include new or expanded
markets, resource availability, tax shelters, lower labor costs, and
so forth. To a government partner of a less industrialized country
the advantages might include technology transfer, industrial develop-
hent and'; potential tax source.~>However, the record of successful
international joint ventures is poor. A 1971 study stated that
fully one third of US joint ventures researched had ended in failure,
defined as the dissolution of the partnership or a takeover by the
US partner. Invariably, failure occurred during the early years of
a partnership--if the venture lasted more than five years, it ceuld
be considered to be permanent. Reasons cited for venture “divorce"
included partner disagreement on marketing and distribution policy,
differing response to expansion and success, production decisions
made for political reasons, and communication barriers,(Franko,
1971). /1

A special case of the international joint venture is the
international cooperative technology program conducted by military
components.t/The joint military program is of particular interest
because it 1ies on the extreme margin of risk of the class of all
cooperative enterprises, including the international joint venture.
tach dimension of the ggint military program contributes a major

element of risk. As 7h international! program, its managers must




contend with the expected problems of differing language, culture,
tax structure, business and accounting conventions, geographical
separatfon and government. As a technology effort, particularly a
research or development project, it faces the conditions of high
technological uncertainty,.one-of-a-kind nature, and relatively short
life. As a cooperative effort, the differing goals, strategies and
procedures of two or more coequal “partners” directed at a specific
end product challenges managers daily just to "keep on cooperating.”

A program managed by the military and directed at achfeving
a military capability presents unique problems of melding military
objectives, organizations and technology. Because military organiza-
tions, are charged with defense of the nation, ventures including
military participants are more rigid and less likely to bend to
changing conditions. Compromise for expediency may not be possible
due to both the structure and required national orientation of the
military participants. Also, the layering and bureaucratic nature
of military decisionmaking systems subject an international jofnt
venture to many potential naysayers. The variety of organizations
within the military bureaucracy, each with a special interest, demand
satisfaction before coordinating on decisions. In addition, the
military's special passion for technology may affect project success
in unpredictable ways. Shapero (1972) points out

The desire to try out one's idea§ and the professional paranoia

which is the role of the military have always combined to pro-

vide support for the largest fraction of our men of technology.

The military needs of governments have alwavs been a source of

funds for the development of ideas that have ng chance fn the
commercial marketplace,
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The military, by virtue of the role it performs in society is required
to support risky technology in order to avoid technological surprise
and to take advantage of the state-of-the-art to improve fts capa-
bility. As a result, once convinced of the need for a specific
technological capability, a.military agency may be less likely to quit
a project despite early signals which may clearly indicate failure.

On the other hand, 1f not convinced of the need for capability, the
military agency may resist its development and production despité
high probabtlities of technical success.

Each of the separate risk factors (international, cooperative,
technology and military) combine to produce a very high potential for
failure. Although many projects of this type fail, there are also
those which succeed. The factors which contribute to success in such
a risky set of conditions are elusive, but if they can be discovered,
their application should lead to increased managerial success in
more congenial cooperative structures and conditions.

Therefore it is of interest to enlarge the body of knowledge

concerning industrial and technological joint ventures in the inter-

national context. The study of international joint technology vemtures

is important to the development of national and industrial policy, to
an understanding of the special problems managers face in that diffi-
cult context, and the study of the subject provides an opportunity

to add to scholarly interest in areas of interorganizational theory,
Jotnt venture management and the management of technology-particularly

project management.
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The special case of the military joint project provides a con-
trolled population of projects, constraints and managerial experiences
which is tractable since military projects are a matter of public
record, the constraints are partially defined by procurement law
and regulation, and the individua1 participants are a rather closed
community of military officers and civilians. Success may also be
more easily defined in the military case than in comparable commercial
programs since the programs are national in scope and subject to
public scrutiny. At the same time the technology involved in military
joint ventures ranges from basic research to production, the pa;ticio
pants from two to twenty, and the degree of success from miserable
failures to outstanding successes.

This dissertation addresses the military managed, international
joint research, development or production venture and is designed to:

(1) Explore international cooperative technology ventures as
conducted by the US military, focusing on the plans and actions of the
Department of Defense (DOD) program managers, and

(2) Examine the factors which distinguish more successful

from less successful international technology programs.

Representative Programs

Since World War II the United States Government has been in~
volved or associated with a variety of military joint ventures. Among
the ventures are programs in which the USG participated directly and
Jjoint programs in which the USG did not actively participate, but

provided or obtained technoloy. Past joint ventures in which the US
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|| Government (USG) was a participant include the Skybolt air launched
ballistic missile with the British, the V/STOL (vertical/short take-
off and landing) fighter aircraft and the MBT-70 (main battle tank)
programs with Germany, and .the MALLARD communications system with
Britain, Canada and Australia. Each of these programs was a develop-
ment effort and was terminated before completion., Reasons gfven
for their termination were numerous, from lack of well defined
national requirements to incompatible management problems (Baas,
1971; McGarrah, 1969; Sheridan, 1970).

Two cooperative production programs in which the USG parti-
cipated, which were not terminated, were the NATO HAWK and NATO
Starfighter programs., These two programs, though they experienced
severe problems, have been termed successful primarily because there
were large numbers of hardware items produced and used (Hochmuth,
1963; Cornell, 1969).

The Roland missile (France, Germany), the Concorde SST
(8ritain, France), and the Multirole Combat Aircraft Tornado (MRCA)

(Britain, Germany, Italy) are examples of non-USG fnternational
. cooperative technology programs achieving various levels of success.

The US is producing, under license to France and Germany, the Roland

fb" I1; the Concorde has suffered from a lack of follow through on orders

‘ by atrlines for a variety of reasons, and the Tornado fs now in

L production (Currie, 1975; Hochmuth, 1974; Knight, 1976; Aviation 1
F Week, March 13, 1978). - %




Ongoing US international cooperative technology programs
include two Navy programs, the NATO Seasparrow and the NATO PKM Patrol
Hydrofoil. Also, the "arms deal of the century,” F-16 lightweight
fighter cooperative production with Belgium, Demmark, the Netherlands
and Norway, is a venture of the largest scale and is expanding through
additional arrangements with other countries. But these large pro-
grams overshadow several programs such as the Air Cushion Landing
System with Canada and the Reliable Acoustic Path Sonar with France.
The General Accounting Office had identified 29 international coop-
erative research and development programs as of 1973. They varied
in cost from a few thousand dollars to almost $80 million and from
basic research through engineering development to production (US
General Accounting Office, 1974). Each program represents different
levels of participation, partner combinations, costs and technolog-
ical objectives, but each is a program which is managed at the extreme
of cooperative ventures. From an in-depth study of these and other
programs, insight into the management of joint ventures may be
obtained.

The dissertation is divided into five chapters. Chapter II
combines selected literature on international cooperation between
governments, international joint commercial ventures and advanced
technology project management focusing on what denotes successful
from unsuccessful efforts. Chapter 111 describes the method of
approach to the study including the specific questions which guided
the study, the data collected and method of analysis. Chapter IV

N
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presents detailed discussion of the data obtained to include results -
of interviews and questionnaires in 1ight of documentary evidence
obtained and discusses the discrimination between programs {dentified
as more and less successful. Chapter V draws on the results reported
in Chapter IV to answer 1n.deta11 the questions posed in Chapter

I1I. Chapter VI summarizes the approach and findings, develops
theoretical and practical implications and proposes fruitful areas

for further res@arch.

@




CHAPTER Il

LITERATURE APPLICABLE TO INTERNATIONAL COCPERATIVE
TECHNOLOGY PROJECTS AND PROGRAMS

As there is no org&nized or systematic body of literature
concerning the area of military managed, international cooperative
technology projects, three distinct literatures were drawn upon:
those concerning project and program management in the single mation
case, international joint ventures, and the small group of studies
directly concerning international cooperative technology programs.
The first literature is very broad and concerns project management;
the parts relevant to this study include those concerned with the
factors of information, communication, organization structure and
personnel as they affect project success. Governmental program )
management, a special case of project management, is considered
through the literature on bureaucratic policy and procedures.
Relevant subjects treated in the second literature on internatfonal
Joint ventures include the reasons two or more economic entities
form joint ventures, factors affecting joint venture success, and
factors influencing stability and dissolution. The third literature,
mostly anecdotal, combines technical project management with the
international joint venture., Emphasizing military managed technology
programs, it draws heavily on limited analyses of case study material

and personal experiences. Program success is highlighted, and factors
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influencing success are identified. Each literature ratses several
questions bearing directly on the nature of success in the interna-
tional joint technology program environment and associatfons with

success of possible independent or controllable variables.

Research and Development Project and

Program Management
Research and Development (R&D) projects can be viewed indepen-
dently or as the building blocks for larger scale system or subsystem
programs. Stefner and Ryan (1968) clarify the distinction between
4 project and a program:
To clear away the semantic bramblebush, we have chosen to dis-
tinguish among project, program and system by using the tine
of demarcation the interface between a Government agancy and
the organization (efther industry or nonprofit organization)
that produces an article., A W concerned with the
article below this interface; & asses the productton of
an identifiable nonrepetitive {tem, large or small {n scope,

" under condftions of t fcal uncertainty, amd to be completed
at a specific time. A am is an undertaking of a Govern-
ment agency which integretes one project with many others
into a larger system to achfeve agency goals. (Pp. 6-7)*

For purposes of discussion, R&D project management factors are.devel-
oped under four topics, each centered around project success or
fatlure. As the literature is developed factors of three types
emerge: (1) factors which tend to enhance project success, but the
absence of which has little or no effect on failure; (2) factors

that tend to promote failure, but the absence of which does not

WroJect management is found 1n areas other than research and develop-

ment. Manufacturing, construction, ofl exploration, fiim-making, etc.,

projects share the characteristics of uncertainty and other factors
which would be interesting to explore, but for the purposes of this
study only R&D project management is addressed.

n
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insure or enhance success; (3) factors, the presence or absence of
which appear correlated with success or failure across a “"spectrum”

of project success (Murphy, Baker, Fisher, 1974),

Project Management

Steiner and Ryan (1968) define proiect management as the
management of “temporary problems complex enough to require special
treatment (p. 1)." The type of problem for which a project organiza-
tion fs established is “urgent,” "important," and "infrequent."
Because an end product or task must be completed by a specific date,
a feeling of urgency pervades the project organization. A separate
organizational element created to manage a project is one indication
of a project's importance. A functionally oriented organization
may be inefficiently used to complete 2 project if the project type
1s "infrequently" encountered. Task maénitude and skill requirements
of relative impdrtance Pequire the establishment of an organization

which can be created with the task and disbanded after it is complete
(Steiner and Ryan, 1968).

Information and Communications

Gruber and‘Marquis (1969) identify communication behavior and
processes as one of the six major categories of factors necessary for
the development and.use of technology. Shapero (1970) maintains there
are only two resources central to the innovation process: people and
information. Human resources in the innovation process have been

relatively well studied in the fndivigual and organizational behavior
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literature. Project information resources and processes, howewer,
are less well understood.

Information and Project Success. Project managers and their
team members are communicators of information to-a high degree.
Keith Davis (1562), for example, studied thnee project manegdirs and
found that over 95 per cent of their working time was spent gomouni-
cating. Shaperc, cited above, mentions a study of chemists which
found that over 50 per ceat of their time was spent communionting.
The content of the communication and its relationship to swecess or
productivity in projects is more elusive, Gerstenfeld (1970} suggests
that information-communication processes are of two types: .fereml
and informal. He indicates that not only are the processes of.sech
type different, but that one differs from the other in the quality
of information transmitted, the major compunicators, and the -purpose
and time importance of the communication. Task infermatiom
is usually communicated along formal organizational lines, while
state-of-the-art information follows the informal process. Nritten
communication is usually formal, while oral informatien ts primerily
informal. Gerstenfald also mentions that two types of tnformatien
are required by R&D organizations: operational information and |
knowledge building information. Operational information results
from procedures and quesﬁons raquired for organizational functionfng.
Knowledge building information has no apparent purpese but i3 stored
by the recipient to be collated with other information of both types
for later use. Shapero (1975) further develops the concept of
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information types. He concludes that information is divided into
logistic information (where the information seeker knows what he is
looking for but not its content) and an information "nutrient®
{information which, when digested, becomes part of a person's general
pool of knowledge to be draQn upon in the future).

Kast and Rosenzweig (1970) and Pelz and Andrews (1966) have
shown that operational information (akin to logistic information)
processes are necessary, but not sufficient for organizational success.
Informal information processes which are healthy and well-developed

are highly correlated with project productivity -and success. Specifi-

cally, Pelz and Andrews (1966) found a strong relationship existing

between colleague contacts, both internal and external to the organi-
zation, and individual productivity. Productivity was measured by ) ]
peer ratings, patents and applications, and papers znd technical ‘%

reports. Bodensteiner (1970) demonstrated that the use of richer

communication channels (face-toface and telephone) in contrast to
less rich channels (message and Tetter) was significantly higher in T ‘
more effective project organizations and increased just prior to

serious problems in less effective project organizations.

Communications Processes. Allen (1966) found that the flow of (

technical information follows a two- or multi-step process identified
by Katz, et. al. (1955, 1958, 1963) in political and social contexts.
Allen and Cohen (1969) found a major distinction between the majority
of scientists and engineers who had few contacts outside the laboratory

ang the w "communication stars" or technological "gatekeepers" who
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seemed to transmit the vast majority of information of all types
within and without the organization. Shapero, Huffman and Chammah
(1978) have shown that logistic type information is transmitted at a
high level by supervisors, whether or not they demonstrate other high
communication behavior, Sfate of the art and laboratory technique
information comes via two distinct types of high communicators. In
each of these studies it is implied that project performance or task
success is enhanced by the presence of high communicators, but it is
difficult to find empirical data to support the implications. In the
international context, Allen, Peipmeier and Cooley (1971) demonstrated
the existence of high communicator behavior in a study of agricultural
technology institutes. The international technological gatekeeper,
who fulfills the same role in the international scientific and tech-
nical community, has the same basic characteristics as domestic
gatekeepers. Again there are no data on their effectiveness in
improving organizational‘performance.

In a recent study of 646 individuals directly concerned with
vartous types of projects, Murphy, Baker and Fisher (1974) present
several guidelines to project success. Project organization "parents"
(the supraorganization from which the project organization was formed)
clients and project organizations are all addressed in their conclu-
sions. Murphy, et. al., conclude that more successful projects are
highly correlated with short, informal Tines of communication and
with openness and honesty between the parent, client and project

organizations. They also found that projects were hurt by "arms
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length" relationships and client requirements for excessive detail
in project performance reports.

Obvious barriers to successful communication »nd information
transfer exist in the international environment. LlLanguage and culture
as well as managerial rules, conventions and procedures can all
preclude effective communication. Project and program management
literature on communication-information indicates that short, informal
lines of communication and high levels of information of an unstruc-
tured, "nutrient” nature are highly correlated with project success.
Although not proven, indications are that some sufficient number of
high communicators of state of the art information might be beneficial
to project success. In the international context however, where
precise communication is required, important questions arise. Are
the informal, unstructured information modes as useful as in single
nation projects? Does a high level of informal information help or
hinder a project's success? How important is openness and honesty
in international projects? Finally, if precise communication is
required between participants, is there not a greater need for more

detail concerning project performance?

Organizational Authority and Structure

Several authors raise the issue of organizaticnal structure
and project manager authority and their relationsﬁip to organizational
success in project management. In a classic study of organization
for innovation, Burns and Stalker (1961) identified two types of

organizations in their analysis of technical firms in Scotland.
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"Mechanistic* or bureaucratic organizations were highly structured
with well defined rules of operation, communication lines and hierarchy
of authority; they were less innovative and responsive to changing
market conditfons than organizations termed “organic." Organic
structure implies an adaptfve organization which supports a high
level of informal communication while vesting authority for projects
in those with appropriate personal expertise rather than tenure or
rank. A

Specifically with regard to project organizations, Keith Davis
(1962) described four types of organizations directed at achieving
some measure of managerial unity on projects: (1) expediter --dealing
with all persons involved to assure schedules are met; only authority
is persuasion and source of project information. (2) coordinator--
unity of control vested in a staff leader with budget control. (3)
confederation --similar to the matrix form discussed below, where the
project manager shares control with functional managers but provides

unity of direction to project workers. (4) general management --

“pure" project management, where the project manager has unity of
control over all project aspects.

Cleland and King (1975) see the project form of organtzation
of recent years as an outgrowth of a need to develop and produce
major products in a short time. To them the project form of organiza-
tion had 1ittle theoretical basis but grew from a design to meet the
needs of the post World War Il technological expansion. A design

which retained the advantages of the project organization with the
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theoretical benefits to be obtained from the functional organization,
was the matrix organization which they address in some detail. The
matrix organization structure centers around a small project staff

with experts in the various functional areas, such as research, mar-

keting, finance, industrial relations, etc., attached to the project

but still being assigned to the functional units. In essence they

have two bosses, a project leader and a functional chief. Conflicts
v which result from this dual leadership are difficuit to resolve and ’ (

appear to be the major drawback to the matrix form, Cleland and King

present no empirical evidence to support their suggestion that the
matrix form is superior to either the project or functional forms. j (

Marquis and Straight (1966) found, in a study of 37 projects
conducted for the US Government, that nefther the project form nor
the matrix form performed better than the purely functional form. -
Their study was inconclusive, however, as to which organizational
form performed best, which they readily admit. They do suggest that
organizational form may not be the major variable in the success of
R&D projects.

Murphy, Baker and Fisher (1974) found that most project mana-
gers feel that flexible, flat organizations of the project team are
the most successful. Using a contingency theory approach, they ’
stress that each project is different requiring a different organi-
zation appropriately tailored to the project. In all projects,
hcwever, project managers felt that decisionmaking should include ]
key project team members and that a high level of coordination should

exist throughout the project's organization, whatever the type.
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Project Leader Authority. Authority in project management is

considered to have two components: formal authority and influence.
Steiner and Ryan (1968), in discussions with 16 recognized industry
and government project managers, concluded that a project leader must
have broad, formal author1ty over all elements of the project for it
to succeed. Each manager interviewed stated that his c¢lient (in
most cases the US Government) had grantéd him a much higher level of
authority than was typical in that environment. The managers felt
that the success of their projects was directly attributable to the
significantly higher than typical authority that they were given.
They also felt, however, that the higher authority was earned by
their previous performance. Whether any particular project leader
would perform better with higher than typical levels of authority is
difficult to assess. Murphy, Baker and Fisher (1974) support the
idea of increased authority, concluding that the project leader
should have the authority to select the key project decisions. They
also suggest that the project leader be selected on the basis of a
proven record of technical, human and administrative skills.
Influence in project management is recognized as a significant
contributor to project success and a close companion to formal author-
ity. Steiner and Ryan state that the concensus of the 16 project
managers they interviewed was that most project work was accompl{shed
through the influence and unspecified informal authority of the
project leader. Successful project managers obtain and maintain

loyalties of competent specialists in functional areas and are thus
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able to identify problems before they would surface to less successful
managers. According to those interviewed, the personal factors that
contributed to project leader influence were persuasive ability,
conflict resolution ability, and ability to instill commitment to

the project among team members. The project managers felt that the
parent organization could contribute to the project leader's influence
by giving him status and respect, by increasing the project's priority,
and by building the leader's reputation,

Cicero and Wileman (1970) maintain that major reliance on the
influence of the Apollo project managers reduced delay and conflict
which the exercise of formal authority might have created and that
personal influence contributed directly to the Apollo program's
success. Unfortunately, Cicero and Wileman present no detailed data
to support their contentions. Since formal authority and influence
are closely tied together, their relative contributions are difficult
to separate. Cleland and King (1975) suggest that influence, posi-
tively related to project success, only augments formal authority
and that formal authority alone would actually detract form success
if project leader influence were absent.

Fiedler (1969) found that task oriented leaders determined by
the Least Preferred Coworker score (Fiedler, 1967) perform best in
situations of power and influence over work group members, and where
the leader has virtually no influence or power, task leaders perform
better than relationship oriented leaders. In the middle range,

where power and influence are only moderate, the relationship oriented

i Rt

. L).L



e e e P

20

leader performs better than the task oriented leader, Fiedler there-
fore implies that the project situation described by the 16 project
leaders, where greater authority than was typical was granted to
them, task oriented leaders would perform best. In an international
program with power reserved by the participant governments, Fiedler
would probably suggest that a relationship oriented Teader would
perform better than a task oriented lTeader as project team chief.

The 1iterature on project management suggests that organiza-
tion structure and. project leader authority are important issues in
the conduct of international cooperative technology programs. The
research literature drawn from studies within a single nation suggests
that a flat, organic structure, tailored to the particular project,
yet flexible under changing environmental conditions, should contrib-
ute to project success. The selection of a project leader, it would
seem, should be made from proven individuals, and the leader should
be given a high level of formal authority. If he is given a high
level of formal authority, he should be selected on the basis of
high task orientation. If only moderate authority can be granted
because of participant nation desires, then a relationship oriented
team chief should be selected. After the selection of the team
chief, the team chief should be allowed to design the project organ-
jzation to "fit" his leadership and managerial style. As many ques-
tions are raised by the literature as are answered, though. Should
the project manager be allowed to select the key members of the

project team or should these decisions be left to international
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agreement? What factors contribute to the exercise of influence in
international programs? Is the exercise of influence by the project
manager positively related to project success if he exceeds limits
agreed to by national participants? Finally, is there a relationship
between project manager authority, as indicated possibly by the
number or types of decisions he is authorized to make (Marquis and
Straight, 1966), and the amount of delay in implementation of those
decisions in international projects?

Satisfaction and Goal Acceptance of Project Personnel

The makeup of the project team, the internalization of project
goals by its personnel and their reaction to the project environment
would appear to be important factors in determining project success.
If clients, parent organizations and project leaders can affect pro-
Jject performance with personnel policies and leadership approaches
in single nation projects, possibly the same or similar factors are
important in international cooperative projects.

Typically, project teams include a mixture of specialists with
expertise in engineering, production management, finance, contract
administration, logistics, etc. (Cleland and King, 1975) With a
diversity in background, education and experience, project team
members may respond differently to attempts by the project leader or
others to manage the team. For example, Murphy, Baker and Fisher
(1974) suggested in their study of project management success factors
that parent organizations should demonstrate enthusiasm for and

commitment to the project team. Project managers should, at the
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project outset, develop commitment and a sense of mission among
project team members. They also suggest that project managers con-
stantly stress the importance of meeting cost, schedule and technjcal
performance goals. Murphy, et al, apparently assume that goal inter-
nalization by project team members is desirable for project success,
and that by the techniques they suggest, commitment can be attained.

Some evidence indicates that too much goal! internalization by
project personnel could be detrimental to a project's overall success.
Marquis and Strafght, in a study of 37 projects cited above, point
out that a strong bias toward improved technical performance at the
expense of cost and schedule control existed in the company and
government respondents. Marschak (1962), in his study of the 8ell
Telephone microwave relay system development, also observed that
functtonal engineers may have been motivated less by the desire to
improve the overall product than they were to perfect the devices of
their own project, thereby delaying the system development.

Because of the temporary nature of a project organization,
team members have different role perceptions from personnel assigned
to functional organizations who have similar expertise. The isolation
of the project team from the rest of the functional organization also
contributes to different role perceptions of project team members.
Reeser (1969), in a survey of project personnel, identified nine
unique role perception problems:

(1) Greater frustration due to ambiguity of authority.

(2) Perceived lack of career progression.

(3) Greater internal organfzational conflict.

P =y
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(4) Multiple layers of management.

(5) A relative lack of role definition and formal procedure.

(6) An anxiety that no one is concerned about their personal
development.

(7) Significant]y‘more anxiety about "make work" tasks when
their project is terminating.

(8) Experience with a series of transfers from one organiza-
tion to another as a result of contracts phasing out and others

starting.

(9) A lower sense of loyalty to their organization compared
to functional organization members.

In a study of Air Force engineers, Moyer (1974) identified
several behavioral distinctions between engineers assigned to func-
tional organizations and those assigned to matrix organizations.
This study is of interest because the matrix design is the latest
attempt to reconcile the project with the functional organization
form. Moyer found engineers' perceptions to be similar to those
reported by Reeser, above. For engineers assigned to matrix organi-
zations, they perceive that they must give up advantages in personal
growth, task assignment, opportunity to work to creative capacity,
and freedom to choose job type and length. Job satisfaction among
those assigned to matrix organizations was much Tower than their
colleagues' level of job satisfaction who were assigned to functional
organizations. Murphy, et al, also found that project team members

were more uncertain about their individual prospects fallowing project
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completion than were members of functional groups. They suggest
that project leaders obtain commitments from parent management con-
cerning job security of the project team members early fn the 1{fe
of the project.

Without commitment‘by the project team to the project's goals,
projects have a lower probability of success. The project team
leader's major task of developing commitment among his team members
must be divided between insuring their professional growth and job
security and orienting them to the project as distinguished from
their functional specialty. In addition, the project leader must
provide positive direction of the project by insuring effective con-
trol of performance, cost and schedule, In international projects,
the foregoing factors seem just as relevant. The problem of generating
commitment to the project may be significantly greater, though, if
representatives from different national participants are members of
the project team. Not only must they be directed toward the project
from their functional specialty, but also from their national affil-
fation. From the single nation literature on project goal internal-
fzation and role perceptions of team members, it may be assumed that .
the problems experienced are magnified for an international project
leader. For example, the project leader's ability to guarantee job
security to team members will probably be limited. Maintaining
contact with national decisionmakers responsible for job assignments
and participating in project decisfons which are differentially

popular with different countries are two factors which will limit
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a team member of a multinational project team from obtaining job
security. Several questions arise from the literature on project
personnel factors. First, how important is project commitment to
international project success? [f it is an important factor, what
strategies can project managers use to develop commitment which
also satisfy the realities of the international environment? How
can client and parent organizations help to insure project success

through project team commitment?

US Government Program Management

The Titerature on US Government program management is very
broad and highly detailed. In the early 1960's a new classic study,

The Weapons Acquisition Process (Peck and Scherer, 1962) and a com-

panion follow up (Scherer, 1964) addressed the problems of US military
program management. The two studies concluded that the most serious
problems in military systems acquisition were schedule slippage,
cost growth, and poorly qualified program management. Singe those
early studies the combination of increasingly costly weapons and
very large efforts to control the process has met with only limited
success (Fox, 1974). Although a variety of the perceived problems
have been continuously attacked, several authors maintain that a
basic change is necessary in the process in order to obtain the
desired results of balancing capability with cost and schedule

(Fox, 1974, Shapero, 1975). What conclusions can be drawn from US

government success of international cooperative programs?
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Major Criticisms of US Program Management. The most common
criticisms of US program management include: (1) The proce&s is out
of control in that neither time nor cost estimates are depended upon,
(2) The relationship between the government and industry, potentially
a bilateral monopoly, leads to unbalanced bargaining which results in
cost growth, schedule slippage and performance shortfall, {3) Instead
of incentives for realism and efficiency, industry is tacitly encour-
aged to bid low and get well paid later through changes and follow-on
contracts which balloon costs and forgive mediocre or poor management.
(Logistics Management Institute, 1970; President's Blue Ribbon Panel,
1970; General Accounting Office, 1971). Defense of current practices
stress the inevitability of cost increases in the uncertain advance-
ment of the technological frontiers to improve military capability
(McConnell, 1972).

Institutional Characteristics of US Program Management. Three

aspects of US program management which seem to have the most relevance
to our understanding of factors affecting success of international
cooperative technology programs are the following: program changes,
demand for control and overlapping responsibility. The penchant for
change in US programs is highlighted by Fox (1974). He points out
that it is not unusual for a major program to experience over 2000
major changes per year. Three types of changes predominate: con-
figuration changes, frequently referred to as engineering changes,

are those which change or alter the system itself, such as the
modffication, addition or deletion of a part or subassembly. Task

changes affect the nature of given tasks such as test p%ograms or




27

feasibility studies. Program changes revise gquantities, performance
specifications, delivery schedules, or funding rates. The magnitude
of change costs is revealed in a General Accounting Office study
(1970) of 52 major weapons programs which found that the programs
collectively experienced a.cost growth from changes of $23.9 billion.
McGlashan (1969) found that one source of changes was uncertainty in
requirements resulting from pushing technology to obtain rapid results.
He discovered an average of 46 per cent cost estimate growth on 924
contract change authorizations. Meiners (1974) found that four
factors contributed to the majority of changes: change in operational
requirements, uncertainty in plans and specifications at the time of
contract award, changes in program direction or funding, and changes
to take advantage of improvements in the state of the art. Instead
of U.S. government programs being well defined, complete packages,
they are in constant flux, affected by changes in budget, technology,
and other disturbances in the environment.

The second characteristic of US program management which
appears relevant to international programs is the preoccupation with
control as the solution to problems of cost, schedule and performance
shortcomings. Gerloff (1971) described the rapid rise in demand by
Government officials for control through managerial techniques re-
quired by contract of US Government contractors. Fox (1974), stating
the conventional wisdom on control says:

The term "control”. . . refers to the process by which Govern-

ment and industry managers maintain an effective and efficient

utilization of resources as program objectives are realized. . .

In practice, Government managers need to maintain some form of
control over all major development and production programs,
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regardiess of the type of contract that is negotiated. This

is increasingly true as more and more contractors fail to

perform according to contract terms. (384) Several authors

decry the increase in control by Government.
McConnell (1972) points out that the control demanded of contractors
is part payment of the dues necessary for contractors to do business
with the Government or "buying into the club. Melman (1970), a
critic of the project management process, contends that military pro-
curement practices and procedures which deeply penetrate industrial
decision making. In an excellent longitudinal study, Gerloff (1971)
found that the major increase in the sixties of Government contractual
requirements to use specific management techniques failed to improve
technical, cost or schedule performance. In fact technical and
schedule performance decreased with increased control.

The third characteristic potentially having impact on inter-
national cooperative technology programs is the multiple layering of
responsibility within the government procurement process. Although
Tayering and overlapping responsibilities are to be expected in a
government bureaucracy, in part due to the requirements for increased
control, more and more agencies and offices are being included in the
decision and review processes for government program management. As
an example, Meiners (1974), lists 16 offices required to coordinate
on change proposals for Navy ship systems. Given a program which
has started on contract before requirements are firmly established
and is operating under several control systems which oversee every
aspect of the program, and which has a high level of interest due to

the size of the funds which are committed to it, it is'not surprising
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to find increases in cost resulting from the necessity for significant
changes to configuration, task or program. Accompanying the changes
are delays resulting from the necessity to coordinate with each of

the sixteen offices. Because delays past a givén optimal point result
in cost increases (Harman and Henrichsen, 1970), the program experi-
ences cost growth and comes under the additional watchful eye of

more agencies. The changes, control and layering contribute to the
feeling that the system is "out of control™ as concluded by the

Logistics Management Institute (1970).

Factors and Questions for International Cooperative Technology

Programs. Three factors appear as potential determinants of inter-
national cooperative program success: Application of US procurement
processes to programs with other countries, control of changes and
number of program review agencies. Avoidance of the US procurement
process has been proposed as one of the key factors in the success

of the Sidewinder missile (McLean, 1963), the Polaris Fleet Ballistic
Missile System (Sapolsky, 1974), the Agena-Dupper stage orbital
vehicle (Perry, et al, 1971) and numerous European programs (Perry,
1974; Shapero, 1969; and Fox, 1974). Several of these studies also
showed that through very tight change control, a high degree of
success was achieved. Recently, Office of Management and Budget

(OMB) circular A-109 was enunciated which requires the US military

to "couch its weapons procurement documents in terms of mission goals"
instead of hardware specifications (Harlamor, 1978). Several ques-
tions are raised, do international cooperative programs which are most

successful operate outside US program management? Are changes more or

. M
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less difficult to introduce under the most swecessful intemmational
programs? Finally, do different stages of dgge1gpmen§‘gud.qggguction

require different degrees of control? How much eesociat1on with the

US procurement system is necessary?

International Joint Vemtores -~ 7

A relatively small part of the literature on international and
cross cultural management has to do with the 1nternat10na1 Joint
venture. International joint ventures are defined as ". . .2 busi-
ness enterprise in which two or more economic entities fuum d]}ferent
countr1es participate on a permanent basis" (Ko]de, 1973, p. 192).
Several studies have shown a major increase in the percentage of
international business enterprises which are joint ventures (e g.
Vaupel and Curhan, 1969). Along with an increasing number of joint
ventures is an increasing number of "divorces" in international joint
ventures. Franko (1971) describes the divorce process and péuubses
a relationship between instability of joint ventures endiiiue. The
important factors affecting international joint venture‘suééeﬁe which
may also have a major direct bearing on international coobeuat1ve
technology program success are: -

1) Top management objectives and changes in objectivesr

2) Changes in parent firm strategy o

3) Time
4) Expansion of the Joint Venture e

5) Identification of participants with joint venture 'vs. with
parent cooperation X ,

6) Product lines structure
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Survival, Stability and Strateqy. Success of international

joint ventures is usually measured one of two ways: return on invest-
ment (ROI) venture stability. The first measure, venture ROI, is
usually compared to other ventures in the same market or ventures

of the same foreign parent. When measured by ROI, the joint venture

looks like a poor investment either because total return must be

shared with the local partner or the venture does not perform as well

v as other wholly owned ventures. However, what is not appreciated is
either the insistence by the local government for joint effort in
order to do business at all in that country, or the significant
advantages accruing to a foreign partner of a local company in terms
of reduced taxes, increased labor availability, lower tariffs and
rapid attention to venture problems by the local government. Com-
parison between the success of joint ventures and wholly owned
subsidiaries, on the basis of ROI, therefore may be questionable
{Kolde, 1973).

The second measure of success, international joint venture
stability over the long run, is apparently very greatly influenced by
the product mix strategy of the major partner. Fouraker and Stopford
(1968) in an analysis of the structure of multinational firms has
shown that firms which have been most successful in recent years in
maintaining joint ventures are what they term Type 1IIl organizations.
Their type I, 1I, and III organizations are:

Type I: Smaller size than other types, lower advertising

expenditures, lower research expenditure. Least 1ikely to
become multinational,
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Type II: Large size, few product lines, highest rate of
expenditure on advertising, high rate of expediture on

research, highest degree of interchange and specialization
among producing affiliates. Highly |iFéT§_to Become multi-

national through wholly owned subsidiaries.

Type III: Large size, many product lines, lesser rate of
advertising expenditure, high rate of expenditure on research,
Tower degrees of linkage among producin affiliates, e.g.
Sperry Rand, FMC, Higﬁly [Tkely to become muitinational

through international joint ventures.

(Vernon, 1972)

Franko (1971) describes the latter two types a. "product
market concentration” (Type I1) and "product market diversification"
(Type III). He maintains that the Type II organization uses the
joint venture as a vehicle for entry into a market, but, because of
the firmm's strategy and the long run stability and saturation of the
market, shifts to wholly owned subsidiaries, dissolving the joint
venture if possible. The Type III, using diversified strategy, tends
to be much more tolerant of joint ventures because political and eco-
nomic risk brought about by an unstable and unsaturated market is
reduced through diversification. Vernon (1972) clarifies the reasons
for the behavior of the two different types. To him the Type II firms
have a much higher stake in quality and in a given technology because
of their lack of diversification. The result 1s that Type II firms
develop a more centralized organization requiring a high level of
control. The Type III organization, on the other hand, sees itself

selling a generalized know-how, the immediate application of which in

a market is not so clear cut. To the Type III organizatfon, knowledge

of how their know-how "fits" in a particular market can be obtafned

much more readily through a local partner. The Type 11! organization

I ¥
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is more diversified, tailored to the specific markets it is in, and,
as a result, it is able to work with a local partner reducing con-
flict as it arises.

Under the return on investment criteria for joint venture
success, the Type II, or product concentration enterprise, may
excell, Under éhe joint venture stability criterion, the Type I1I

or product diversification enterprise has been shown to excell.

v Joint Ventures: Reasons for Initiation and Termination.

Joint ventures, particularly international joint ventures, are usually

formed for several basic reasons and continue because managers and

their parents follow proven guidelines. Adler and Hlavacek (1976)

in a study of twenty six US joint ventures found that the principle

reasons for entry into an agreement for domestic joint ventures were:

1)
2)
3)

4)
5)
6)

Acquire expertise in production, technology, or marketing
Obtain needed capital

Concentrate on special skills of the firm (e.g. a small,
high technology firm which had no interest in developing
marketry experience)

Speed up new product and market development

Facilitate diversification

Reduce antitrust litigation threat (which was expected
if an acquisition strategy were used.)

In comparison Kolde (1973) proposes that the international

joint venture is formed for the following principal reasons:

1)

2)

Acquire expertise in management know how and techniques
{host country)

Direc§ local capital into most productive enterprise
(host). :

-
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3) Eliminate danger of domination of economic and politics by
foreign industry (host)

4) Efforts by a new business class to enter into international
markets (host)

5) Obtain new, expanded markets (foreign)

6) Obtain guarantéed labor force in new area (foreign)

7) Take advantage of implicit or explicit encouragement by

home government (e.g. 1962 Revenue Act of US which allows
US minority owner overseas to avoid business income tax if
returns are reused in foreign (to US) country -- (foreign)

Probably the most complete analysis of reasons for interna-
tional joint venture termination is presented by Franko (1971). His
model of tolerance for joint ventures is based on an “aging" concept
adapted from Chandler (1962). In the "aging" concept the interna-
tional joint venture is seen as developing through stages following
from the firm's product strategy choices (Stopford, 1968). Franko
found that firms which chose to product concentrate (or 1imit the
number of products sold on foreign markets) eventually developed an
area-functional international structure (such as a European Division,
or African Division, each with marketing, finance, production, etc.)
Almost simultaneously they developed an 1ntolerancé for joint ventures.
The intolerance followed a high tolerance for joint ventures during
the initial stages of their international fnvolvement.

Firms which chose a strategy of product diversification in
foreign markets developed worldwide product divisions and maintained
2 high tolerance for international joint ventures, They did so
because they had designed into the joint venture a reliance on the

partner for information, labor force, lower political risk, and so
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on. Competition was based on meeting needs for differing products J
rather than on price. Price competition tended to pressure the
product concent}ating firm into higher levels of quality control and
more rapid decision making. As a result, the product concentrating
firms could not accept less than normal quality or slower decisions
resulting from the need to consult with the host partner. Type I
organization product concentrating strategy led to tine dissolution

or takeover of the joint venture.

Application to International Cooperative Technology Programs.

Since little empirical work has been done on internal joint venture
operations, the major treatment of the international joint venture
lTiterature is in the area of strategy and structure. If the basic
strategy entering into international cooperative technology programs
is to obtain a single weapon system, and the US has the majority of '
the technology to accomplish this, a parallel might be drawn to the

product concentrating firm. Under the threat of external competition

for the same military capability, the US could grow impatient with -
the delay of a multinational program and attempt to control the entire

program at the expense of the other partners. Pressures to dissolve

the program would mount leading to a potential US takeover of the

program,

If instead the US were to take a product diversification stra-
teqy, the structure which would follow would be based on a variety of
products or weapon systems. Designed into the overall structure would ]

be a necessary reliance on other partners for critical components.

Under the threat of external competition, the tendercies would be to f !
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form a stronger bond and a more efficient structure. This condition
occurs because no partner could proceed independently without great
cost on any one of the systems, and could jeopardize his benefits to
be received from the other systems under development or production.
It could also be observed that nations would be reluctant to parti-
cipate in a cooperative program to develop a very important strategic
technology or capability. 4

Within the strateqy of product diversification, what factors
would {nsure interdependence of partners? Are key or strategic
technologies present in the most successful or least successful
programs? Would the international joint venture model suggest that
program offices should supervise a set of cooperative projects related
by technology rather thar country? Would the technology project set
permit tradeoffs between projects? Would the product concentration
strategy model indicate that key or strategic technologies Qould
best be developed at the exploratory development or research stage
leading to a domestic program as it proceeded to engineering develop-

ment and production?

International Cooperative Research and

Development Project Literature

The 1iterature on cooperative RED projects closely parallels
the efforts within the north Atlantic Treaty Organization (NATO) to
integrate the military forces of the sixteen member nations into a

single defense force. With each nation using different equipment,
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weapons, logistics procedures and fighting doctrine, integration
seemed impossible. Early writers, such as Vandeventer (1964), and
others, discuss issues of cooperative weapons procurement citing
benefits and obstacles, and proposing an integrated NATO weapons
policy. Early efforts emphasized NATO direction of cooperative
weapons research and development projects, called the “"institutional"
approach, and met with little success. A more effective concept,

the "permissive" approach, used NATO encouragement and sponsorship

of two or more NATO nations cooperating on a development (Cornell,
1969). Later efforts, in the civilian aircraft and space realms,
have followed the latter independent cooperaticn with sponsorship,
and quite often total funding, from the home governments of the
civi]ianvindustries. More recently, proposals to integrate European
aerospace industry under NATO or an all-European industrial organiza-
tion have been voiced (Callaghan, 1974; Behrman, 1971).

The literature on cooperative R&D is small and emphasizes
case g?ﬁ%ﬁ%s based on personal experience or unstructured interviews.
Littﬂ?%ﬁsayfica1 work has been done to explore the factors affecting
R&D cooperation between countries. Probably the most comprehensive
study is by Hochmuth, 1974, which analyzes six cooperative programs
using the strategy-structure paradigm of Chandler (1962). Hochmuth's
work grew out of his personal experience with two large scale pro-
grams -- the NATO HAWK low altitude missile defense system and the
United States/Federal Republic of Germany (US/FRG) Main Battle Tank
cooperative program (MBT-7Q).
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Program Success

The implicit, and sometimes explicit, dependent variable, dis-
cussed in each contributfon to the literature, is program or project
success. A common definition for success in the international coop-

erative context, however, is not available, .

v
To some, achieving the rigid criteria of a producible end item

within a predetermined cost frame constitutes success, while to others,
data exchange and even cooperation, itself, are degrees of sucgess.

For example, D. M. Davies, the industrial manager of the Anglo-French
cooperative helicopter program, concluded before the 1971 meeting

of the Advisory Group for Aerospace Research and Develppment (AGARD)
that his organization achieved success in that each of their three
projects produced end items in predetermined quantity. K. H. Heilmann,
of the FRG Ministry of Defense, agreed with Davies' measure as the
primary criterfon, but also acknowledged secondary mey of
national economic and technological interests. Even proposed
primary measure, a producible or produced end {tem has cq$t and time
constraints which are regularly exceeded in normal projects, and
requirements, when specified to include such measures of capability

as speed, range and payload, are often compromised.

Another related aspect of successful cooperation is program
completion, with or without an end item. If a program is terminated
early, despite a recognition by all parties that further cooperation
is folly, 1t is often deemed a failure, though some objectives may
have been obtained. Hochmuth (1974) supports the early termination-

equals-failure criterion. In the forward to Hochmuth's book,

o e aaaT
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Christopher Layton emphasizes program completion in specific coop-

erative efforts:
Why is it that Concorde, despite a strangely conceived struc-
ture, and aims which were a2 disconcerting compromise between
two completely different views of the market, still goes on
achieving its technological objectives, and seems to have
inspired a lovehate relationship between Bristol and Toulouse?
. . . Why did the American-German main battle tank project,
heralded by trumpet blasts of rhetoric on the American side
and led by a super high-powered management team, slowly
disintegrate under the pressure of disparate industrial
efforts and national technological conceit? How did ESRO
(European Space Research Organization), a hespital patient
teetering like its sister ELDO (European Launcher Development
Organization) on the verge of death, recover, treated by the
skil1ful hand of Hermann Bondi, so that today Europe, albeft

after many compromises with national interest, now has a
space programme after all? (xiv)

Baas (1971), concluded from extensive interviews of government
and industry executives and document research that cooperative devel-
opment programs cannot be considered failures if they do not lead
to a producible end item or achieve original stated goals. Baas
maintains that the partial success of jointly exploring technology
toward an end item, the data exchange which results, and the overall
broadening of the technological base of participant countries, cons-
titutes reason enough for the original cooperation.

Howard (1974) also recognized that compietion of an end pro-
duct or achievement of the original stated objectives were inadequate
measures of success. He specifically addressed Air Force projects
and found that the US Air Force had no program for evaluating its
effectiveness in international R&D project participation. He attemp-

ted to develop an a priori/ a posteriori evaluation scheme through 2

sro.p cf international technological gatekeepers (Allen, 1971).
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In efther a dichotomous success measure or one which recog-
nizes multiple subjective measures, success as a dependent variable
may only have meaning if its presence or absence affects future
action. How does any success measure affect either political or
managerial behavicr? Does success in one program or with one nation,
lead to renewed offers of future cooperation? Does failure in a
project affect how management organizes and operates a future coop-
erative venture? If program success or the lack of it does affect
future political and managerial action, do common factors exist
which contribute to success or failure of fnternational cooperative
R&D programs? If so, what are these factors and how do they relate

to each other and to program success?

Factors Affecting Program Success

The literature on international cooperative Research and
Development has generated a variety of conclusions on factors that
affect program or project success. For convenience the factors and
conclusions are grouped by policy, organization, genéral management,
leadership and technology implications.

Policy. The policy factors which contribute to or detract
from success at the international leve!, include factors such as
common goals, objectives, requirements, characteristics of interna-
tional agreements, and the role of the policy representatives of the
participants.

Common Goals -- Probably the key factor in inftiating an

agreement to cooperate is a rmutually overlapping set of goals or
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objectives for the concerned nations which signifies a mutuglity of
interest between them. Hochmuth (1974) observes that successful
programs have more than superficially congruent gnals shared by the
partners. He specifically stresses that higher goals, such as a
major military requirement, must be specifically addressed and
found to be significantly overlapping by participants for successful
cooperation. The program objectives must serve both participants’
higher goals or program termination will result. Vitetta (1972)
attributes the failure of both the MALLARD command and control program
and the Main Battle Tank (MBT-70) program to failure to agree on
common requirements, or higher goals, by each participant. Knight
(1976) attributes an eightfold cost increase in tha CONCORDE super-
sonic transport program to serious differences between Britain and
France concerning commercial requirements. Cornell (1969) predicts
that requirements and other higher goals will be less of a factor in
the future because he sees a trend toward fewer participants per
program and a greater opportunity to have a larger overlap in require-
ments. Quill, Heilmann and Chevalier (1971) all agree that common
requirements kept their programs together. Quill points out that
the prime requirement need not be identical for each participant,
the end item. For example, the Jaguar strike fighter met both the
8ritish advanced trainer requirement and the French tactical support
sircraft requirement due to similar required parameters of range,
speed and payload.

International Agreement -- The instrument by which nations

cooperate in an R&D project is a memorandum of agreement or under-
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standing (MOU). It highlights and sip2cifies what each participant
must give up in terms of financing, technology, and sovereignty, and
what they should receive in terms of end products, work shares,
technology transfers and the like. The agreement usually addresses
management structure, authority, payment procedures, conflict reso-
lution policy and procedures. Details of the agreement dealing with
organization, management and technology are discussed below., The
work and cost allocations, escape clauses and other "rules of the
game" have been shown to have major impacts on the 1ife of a project.
Hochmuth (1974} points out the critical nature of the original agree-
ment and the effort which the participants must make to establish an
effective conflfct resolution policy:
Certainly not all eventualities can be forseen; . . . But a
multilevel series of discussions can reveal most potentfal
areas of conflict and permit their resolution bef they
become political tempests. [t is unlikely that a future board
of directors will be able to reach a healthy agreement after
a crisfs has arisen if national or firm representatives can-
not agree prior to the startup.
Sheridan (1970) specifically addresses the problem of cost allowance.
He found major conflict between the US and FRG partictpants over
allowable and nonallowable costs in the MBT-70 program. Behrman
(1971) lists rules to be specifically decided upon prior to final
agreement. They include, production sharing, financial burden,
technology acauisition rules, and international payments. In
addition he mentions cost and pricing policies, organization and
management, technology transfer, and taxes and duties.

Role of Policy Pepresentatives -- In almost every project

or program discussed in the literature, a board of directors, or
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similar group, was constituted composed of representatives from each
participating country. Most authors look on the role and size of
this group as crucial. Hochmuth (1974) found that each of the prog-
rams he studied had one or more transnational policy groups between
the operating agency and the governments involved. He concludes
that for a successful program (1) only one policy making board
should be constituted, and (2) the board should be composed of top
officials who would be responsible for the venture if it were purely
national. The board must concern itself with policy issues, not
issues of day-to-day management. Cornell (1969) would limit the
board size to one representative from each participating country.
Knight (1976) points out that in the CONCORODE program, the numerous
policy groups were very cumbersome (and required reports over twelve
inches thick for quarterly meetings of the Standing Committee of 40
people (Hochmuth, 1974, p. 146), Later in the program Geoffry Knight,
the British Aircraft Corporation representative, would meet with Henri
Ziegler of Aerospatiale for problem solving sessions. When they
. . « considered that we had a collection of problems that
needed a decision at the top, he and I would hold very short
meetings to take decisions. We often met a deux, or with no
more than one or two other people with us,”and then make
swift work of clearing the whole agenda. ! would like to
think that this worked pretty well. (Knight, 1976, p. 107).
Other Factors -- Two other factors deserve mention here,
though they are not considered major factors by most authors. First,
broadening the context of a particular cooperative effort serves to

allow a relaxation of constraints on the project itself. A project

team which is allowed to extend beyond the originail pfoject's time
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< horizon permits experience gained by them and trust developed in
their leadership and management to be applied to later projects
(Hochmuth, 1963, 1974; Chevalier, 1971; Davies, 1971). Another

aspect of broadening the context is to allow policy tradeoffs bet-

ween several ongoing projects. For example, if Country A has a
particularly high capability in tank technology and B a high capa-
bility in aircraft, a sharing arrangement which allocated work and
costs across two resulting projects, rather than constrain allocation
within each project, would Togically benefit all participants.
Chevalier (1971) and Davies (1971) have observed such a tradeoff
arrangement in the cooperative helicopter programs.

Second, Catledge & Knudsen (1969), Vitetta (1972) and Knight
(1976) a1l point out the problem of excessive government regulation

/ and control in international programs. Apparently, government offices

focus increased attention on international programs because respon-~
sibility is weakly defined (Howard, 1974) and the political risk is
high. Knight attributes much of the increased cost and technical
problems of the CONCORDE to government officials who were basically
fgnorant cf engineering, sales and production, yet second guessed
chief designers, sales and production managers. They even demanded
the right to determine the aircraft basic weight (Knight, 1976,
p. 81)!

Policy factors shown to be important.in achieving success in-
clude insuring a major overlap in participant goals, a major effort

at clearly establishing the "rules of the game," and creating and

maintaining a small, single board of directors to decide policy
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issues throughout the life of the program. By expanding the scope
and 1ife of the board to include an ongoing effort across several
projects, and by reducing government involvement in the project,
except through the board of directors, Qreater success should be
achieved. ’

Organization. Two major organizational factors which appear
to affect program success are the government operating organization
structure and its relationship to industry.

Two views of the most effective government structure are
presented in the literature. The first, proposed by Hochmuth (1963),
and developed by others, maintains that only a single organization,
cperating full time, functionally oriented and hierarchical can
achieve the degree of program orientation and attract the quality of
people from each participant country to positively influence success.
Hochmuth maintains that the single organization was a key factor in
the success of the NATO HAWK program and generalizes the conclusion
in the 1974 analysis of five other programs. Of the six he analyzed,
neither the MBT-70, Concorde nor ELDO had a full time single manage-
ment and these were the least successful programs he studied.
Hockmuth maintains that without the full time management and unity
of leadership, conflicting strategies which may be developed by the
participants may not be resolvable, Cornell (1969) supports Hochmuth,
correlating project success on the Atlantique, HAWK, and F104G with
small stable project organizations composed of high quality people
representing each participant. Sheridan (1970) and Vitetta (1972)

ooth state that the M8T-70 failed in part due to the dual management
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structure and resulting lack of interface between the full time US
office and the part time German office,

Opposing views are held by Heilmann (1971) and others.
Heilman's experience with the multi~role combat aircraft (MRCA)
Tornade was that each nat1§n should maintain 1ts own highly profes-
siona17project office to manage fts own variant and industrial con-
tribution and protect 1ts vested interests., A small coordinating
group would handle the interface between national efforts. Although
he admits that his proposed form can be cumbersome, he is impressed
by 1ts success. Davies (1971) supports Heilmann's views based on
hts experience with the Jaguar strike fighter. In that development
there was virtually no overlap in development and production tasks,
and few joint decisions were required. Each project office managed
approximately one half of the system acquisition.

Problems have arisen with each of the two extremes. For exam-
ple, the Concorde was manageq with two project offices. Knight
(1976) states that the total duplication of effort.which resulted
produced a cumbersome, unresponsive management contributing to exten-
sive delay and massive cost overruns. On the other hand, programs
with single management organizations have also produced faflures when
the single organization failed to detect a major program deviation
which drastically affected one participant's higher goals. In the
Atlantique patrol aircraft, for example, Great Britain may have
opted out because the British design was not chosen and, as 2 result,

the work share was going disproportionately to France (Cornell, 1969).
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Relationship of Industrial Participants -- Beside the struc-
ture of the government organization, the role of industry, including
its decision making power, and orientation, is an important variable
in project success.

Catledge and Knudsen (1969) identified several problems in US
Government/Industry relations in cooperative technology programs.
First, the US military procurement authorities viewed all cooperation
as secondary to direct sales té foreign countries. The cooperative
"spirit" was absent. Since emphasis was on direct sales and since US
military officials did not view themselves as arms middlemen, they
felt they must maintain an adversary relationship with the industry
producing export items. The results of the relationship was a strong
sense, on the part of industry, of over-control by the US Government,
Congress helped maintain the adversary relationship through policies
and laws perceived by industry as highly unfavorable, especially
when compared to European government-industry cooperation, The
foregoing attitude is in sharp contrast with European government-
industry cooperation. Chevalier and Davies (1971) describe the
attitudes of British and French government agencies in permitting
and encouraging tradeoffs in the helicopter program and agreeing to
be the supporting agency on the program in exchange for the lead on
another. In the Jaguar program, Quill (1971) points out the ease
with which‘SEPECAT (the joint company producing Jaguar) was formed

under French regulation and was accepted by the British,
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Hochmuth (1974) points out the necessity of the decision by
the participating governmants to cansciously place the “seat of
strategy*" in the government management agency or with industey.

If the participants did not decide, industry automatically gbtained
the seat of strategy sfnce‘they had the technical competence anad.
information to make strategic decisions. If the participating
governments decided to retain the seat of strategy, then centracting
and administrative power and technical expertise wers givan to the
government management ageacy n the more successful pregrams.

A conscious decisfon to determine the rols industrial par~
ticipants will play is determined assential to program sucgass by
Hochmuth. An understanding by the participating governmants thet
a cooperative program is different from direct foreign sgles, a¢
Catledge and Knudsen point out, is necessary for program SucLess 6o
that the structure of laws, policies and regulations will net place
unnecessary restrictfon on industry,

The literature seems to reach no coasensus on the mpst gffec-
tive organization for international cooperative technelogy programs,
Questions which arise concerning organizational form ioclude: Do
the most successful projects tend toward a common structure, or do
different structures fit differing conditions such 2s tha objmctives
of the technology, the size of the program, or the number of aar-
ticipants? Under what circumstances does a coordinating enganigatien

¥T¥rategy as used by Hochmuth is Chandler's (1962) definition--"deter-
mination of the basic long term goals and objectives of an gnterprise,
and the adoption of courses of action for carrying out these goals.”

(73
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function more effectively than a central program office having maximum »
authority? Do program offices with membership from each participating
country perform better than those composed of members from a "lead”

nation? Are programs more or less successful if the "seat of strategy"” -
is at the industrial level vice governmental level? Should govern-
ments be actively involved in the program management or should they

take a "hands off" stance? |

Leadership and Management. The characteristics of the team

leader, his approach to international program management, aad his

relationship with other organizations have all been mentioned as
important to program success. The comments, however, are quite
general and platitudinous. For example, Cornell (1969) concludes

that leaders at all program levels, government and industry, must

" be competent, tactful, understanding of other participant's points .
of view and must have the will to succeed. Sheridan (1970) states
that the program manager must be sincere and impartial. Hochmuth
(1969; 1974}, Cornell and Sheridan all stress the need for the )
program leader's strong commitment to program goals, even when they E
conflict with his own nation's goals for the program, A program

orientation helps to insure that fewer decisions are made at the

program office level for political, rather than technical purposes.

Confidence in the program manager's fairness by participants helps

to build trust in him and reduces the 1ikelihood of participant i
|
A @,
over-management and usurping of the leader's authority. Also, trust ]

established in one program cerries over to the next prpgram, making

cooperation easier.
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As one mechanism to insure that the program orientation is
communicated throughout the organization, Hochmuth [1974) found
that the program manager must control the reward system for his
team members. Hochmuth's proposal, however, is most difficult to
implement. If all members .of the team are from the same nation and
service, then the formal and informal control over the rewsrd system
can be designed into the project leader's position. If, as most
authors suggest, the program office s multinational, the only wey
to insure reward 1s promotion within the program. Continuing pres
grams, such as ESRO and ELDO (now cémbined into the Eurvpeanm Spéce
Agency -~ ESA) allow much more of an fnternsl reward systes tham 2
short term project. However, as pointed out By Mochmuth, 1% & person
remains in an international program, he 1s essentially absent from
his prime job and “out of the system® for that pertod. Bwtause the
contact {at least in the US systems acquisition process) between
single nation and internaticnal program teams has been minima¥ in
the past, an effective manager of internatiomd) progrums may OF
regarded as second rate by his national program manager.

Even {f a program leader {s program orfented snd {g eSle to
generate program orientation in his team, he st111 faces a hos® of
management obstacles to success. Communicatfons, management pPo-
cedures, and decision processes, under an almost given increase in
cost and time (Stefanint, 1976) have been shown to be obstuctes to
success. Communications barriers are rea) (Davies, 1971; wWeilmann,
1971). Although differing languages and cultures present proviems,

the problems are resolvable primarily through extenstve fage«tob-fice

]
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communication. With widely separated operating facilities, travel
is a must. Heilmann estimates that at least 15 per cent of the
total MRCA workforce was travelling during the development phase

and therefore, he urges separate, dedfcated air travel and teletype
facilities. In another aspect of communication, Howard (1974)

found that cross program communications, such as between tank and
aircraft program offices from the same countries, were nonexistant.
Without cross communication, much had to be learned again and aqain.

Another major obstacle to program success has been the deci-
sion processes. Stefanini (1974) cites a common belief among European
system acquisition leaders that both development cost and time are
greater for a cooperative program than for a single nation program
due to multiple decision layering., Knight (1976) estimates that
collaboration added, at a minimum, 30 per cent to the cost of a
program and that decisions and other tramsactions took up to four
times longer in the Concorde program than in a comparable single
nation development. Although Togical arguments exist for these
foregoing contentions, no empirical data are available to support
them. Since projects are usually one of a kind, comparative data
is difficult if not impossible to obtain though comparison within
a single program might be possible.

Questions which arise concerning leadership and management
include: What leadership style is most effective in international
cooperative technology projects? Is a leader more effective if he
has served on a previous international program team or-directed a

domestic program? What relationship exists between success, trust
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and program orientation? 0o the special problems of communication
which exist in language, culture, etc., affect program success? How
does delay in decisionmaking affect program success?
Technology. The vast majority of programs and projects dis- *

cussed in the Titerature include or are centered on advanced tech-
nology. Is international cooperative project success affected by
technology to 2 greater degree or in different ways than single
nation projects?

From the international cooperative case study literature three
factors of technology seem to affect success: technology transfer
and balance, technological objectives, and duprcation of techno-
logical effort. Technology transfer seems to be one of the most
important reasons for entering into a cooperative development
(Catledge and Knudsen, 1969). Rather than to jointly create new
technology, many countries tend to view cooperative developments
as a means to cbtain advanced technology. Because a greater tech-
nological capability often implies a military advantage, milftary i
leaders of nations possessing the more advanced technolegy logically
want to protect the advantages and 1imit transfers to non-strategic -
technology. Heilmann (1971) suggests that programs which involve
a two sfded technology exchange are more successful than those where
technology primarily flows one way. He maintains that witen an inm- ;
balance exists, participant goals regarding key program technolagies
are conflicting. Conflicting goals could result in contention and
a national, rather than an international program, orientation. An

example of the behavior described by Heflmann {s given by Vitettas

UL SEC SN ORORIR PSS S S = |



53

(1972). He found that US reluctance to release communications
technology in the MALLARD program was one of the major factors in
terminating the international program.

A second technological factor, program technological objec-
tives {or place of the program in the R&D "spectrum”), also seems to
affect success in international programs. Baas (i971) indicated
that advancements in several technologies, required for the US/FRG
V/STOL fighter, contributed to its early termination. The NATO
Seasparrow, however, a ship defense weapon composed of proven sub-
systems, was more successful because of a position on the "spectrum"
much closer to an operational system -- fewer technologies (and
hence uncertainties) had to be developed. Also, under the criterion
of success calling for a producible end item, the program with the
fewer uncertainties has more of a chance to survive to production
because it is exposed to cancellation forces for a shorter time.

A different favorable phenomena may exist at the other end of
the R&D "spectrum." Analysts from the US General Accounting Office
(1974) found that US-international cooperative basic research and
exploratory development programs were more successful than engineering
developments. Research and exploratory development programs required
a significantly lower resource commitment and hence attracted less
attention than engineering developments such as the US/FRG V/STOL
and Main Battle Tank programs. The analysts conciuded that the
cbstacle of differing requirements, policies, capabilities, attitudes
and standards became particularly crucial in programs where end

products were hardware rather than information.
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A final aspect of technolngy which both serves as a motive
for entering cooperative programs, yet contributes to their dissolu~
tion, is duplication of effort. Callaghan (1974) estimated that
within European NATO nations duplication of technological effort was
$2.6 billion in 1974 and was composed of duplication due to parallel
projects and duplication by partners in cooperative projects.
Hetlmann (1971) found in the MRCA (Multi Role Combat Aircraft) pro-
gram that rather than reduce duplication of technological effort,
participants continued efforts on program elements assigned te other
participants because they feared that a pullout by one partigipant
would set the entire technological effort back bylyOJrs or destroy
the program. As a result, cost shared by all participants vose
creating pressures for participants to withdraw.

Possible technological factors affecting program success in
international programs include the flow of critical technology, the
location of the project fn the R&D spectrum, and unnecessary tech-
nological duplication. A study of the literature has rafsed several
questions about the effect of technology on internatiomal programs.
First, is technology really a distinct factor in international, as
compared to domestic, pfogram success? Specifically, do prograns
which involve major technology sharing, rather than one way transfer,
have a better record of success? Why? Does the program’'s R&D stage
make a differance in international programs? VYhat level of duplica-
tion is necessary for participant assurance of the program viability?

Table I1.1 1s a matrix of factors derived from.the three

11teratures which have distinct application to the success of
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international cooperative technology programs. Many of these factors
are presented in the literature at such a general level that they are
not useful or do not fit together in an overall management approach.
The attempt of this research is to elaborate on these and other
factors at an operational level and pose a compact body of knowledge

of international cooperative technology management.

Questions Guiding The Research

The overall question which guided the research was: What
denotes the successful from the unsuccessful international cooperative
technology program? Referring to Table II.1 again it can be seen
that the program management literature concentrates on leadership
and management factors affecting program success, while the sparse
;oint venture literature is more organization structure oriented.
Much conjecture and personal experience is put forth in the interna-
tional cooperative technology program literature.

Transitioning from a single nation program and project man-
agement environment, extensively studies, through introduction of
~ultinle sovereigns in the international joint venture to the
11ditional «.mniexities of military bureaucracy and high technology
stretches the Timits of empirical understanding. Analysis of Table
(1.1 raises significant gquestions dealing with management action to
a7fect success in at least four major areas: environments of military
zureaucracy, international relations and technological uncertainty,

i Mangjement structure and procedures.
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Literature
(valtdity)

Factor Categories

Table 2.1: FACTORS AFFECTING [NTERAATIONAL

COOPERATIVE TECHNOLOGY PROGRAM SUCCESS:
Literature Derived Factors

Internattonal Jotiat
Yentures (Medium)

Project and Program
Managament (Strong)

International Cooperative
Technology Programs (Meak)

wRTRy
Geals Goal Congruense, 0¢fingd
Strategy Seque~tial vice Changing due to ex- Requiresents
Para:le! pangion (-)
| Canging markar () Eaml tfication of
Agresmants arly {dentification
Prodblem Aress
Cloav, tmpertig! Cemftict
Resolution Pelicy
Changes Rirteized Sased on National Authority

Policy Nepresen-
tatives

of Represantative
Stngle Sosrd of Directors

govcn-nt Role Invol vement . 1n Oecisions lect!:a and Control (-)'
1asd [C .
snTzation
uthortty Concentrated 1a Project Leader Control of Team Rewerd
Leeder
Single Progran Losder
Structure Organtc or Merizontal Oecentralized Single, :la:riw"ﬂ Govern~
sent ces
Multtple, Stagle netton
Project fees
functional, Nerasphicsl
Strong Govermmnt Coathu! (-)
Industrial Rela- Cooperative Government/indus-
tionship try Relatfonship
Stze Seell supporting Large, Sased on sales
4 1 structure Many 1tiplg ?
Leadership and )
Managesmnt
Information Mutrient
Communtcations Rich Channels (Fece to Linkage, interchange Rich Chamnels, Htgh~level
face, telephone) between producing of Travel
Short, informe! 1ines affiliates (-)
Honesty between clients,
parents
Preject Team Goalt internslized by [dent{fy with foint M:ltinatione!, Smsl!)
project team venture rather than
Job security parent
Leadership Mility to exercise autho- Selected on pest project
rity, {nfluence tuccass
Selected on past project S#tectirel sttonshig orfonted
SUCCass leader
Leader progres comitment
Lesder stneva, mpertial,
trustworthy
Oecisionmaking Limited and segmented
Contro! Through required managerial Based on trust
techniques (-}
(q logy
Transfer/8alance Sharing technology
One sided transfer (.)
Types Strategfc or key («)

Duplication of
Effart
Spending

On resesrch

Resesrch, explorstory develep-
ment
Engineering Development ,
Production (-
towm proved

Compenests,
Increased costs (-}
Increases perticipant

(+) indicates an tnverse relationship between the factor and orogram success
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In the relatively rigid military bureaucratic environment do
project and program management conclusions hold when complicated by
two or more “final authorities?" What international factors are
germane to program success? Are there technological factors which
are particularly important in international programs? 0o organiza-
tional structure and management "make a difference" in successful
programs? The following four basic questions were addressed by the
research reported in this dissertaion:

1. What is the association between military bureaucratic environ-
mental factors such as decision review processes, funding poticy,
interagency conflict, and decision delay with the perceived success
of international cooperative technology programs?

2. What is the association between international environmental
factors such as geographical separation, cultural and language
differences, national technological capacity, and management
philosophy differences with the perceived success of international
cooperative technology programs?

3. What is the association between collaborative arrangement and
precedural factors such as the agreement to collaborate, program
policymaking, conflict resolution, and program management structure

with the perceived success of international cooperative technology
programs?

4. What is the association between such factors as technological

nature, complexity and stage with the perceived success of inter-

natioral cooperative technology programs?

o .



CHAPTER III

RESEARCH METHODOLOGY

This study of international cooperative technology programs
was an exploratory field of study of the determimants of syccess and
failure in military sponsored programs where two or more countries
were participating to jointly conduct research, develop hardware or
produce systems or subsystems. Several authors have speculated on
what are the determinants of success or failure in cooperative
research, but as the previous chapter shows, little is known 1a 2
systematic way about the eonduct of programs of this type and what
factors contribute to or detract from success.

Selltiz, Wrightsman and Cook (1976) state that when areas of
inquiry contain little of a systematic nature, the exploratory study
is most appropriate. An exploratory study is one which is open
ended with a major emphasis on the discovery of ideas and insights.
The purposes of exploratory studies are not to verify theory or test
hypotheses, but to "gain familiarity with a phenomemon or to achieve
new insights into it, often in order to formulate 2 more precise
research problem or to develop hypotheses.” (Selltiz, et. ol,., 1976,
p. 90) The study reported here generated a set of inferences, based
on a variety of data sources used in a systematic explorption of
international cooperative technology. The basic method of analysis

was derived from the guidance provided by Glaser and Strauss (1967)
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in the generation of grounded theory. Grounded theory, or "the dis-
covery of theory from data" is inductive as opposed ¢{o a logico-

i deuctive theory based on ungrounded assumptions.

In discovering theory, one generates conceptual categories or
their properties from evidence; then the evidence from which
the category emerged is used to i1llustrate the concept. The
evidence may not necessarily be accurate beyond a doubt. . .,
but the concept is undoubtedly a relevant theoretical abstrac-
tion about what is going on in the area studied. Ffurthermore,
the concept itself will not change, while even the most accu-
rate facts change (Glaser and Strauss, 1967, p.23).

In keeping with Webb, et al, the study was designed to be

balanced between reactive (interview, questionnaire) and non reactive
data (document, archival) collection methods. As they point out:
No research method is without bias. Interviews and question-
naires must be supplemented by methods testing the same social

science variible but having different methodological weaknesses
(Webb, Champbell, Schwartz and Sechrest, 1966, p. 1).

The Research Questions

The central question behind the research was "What constitutes
and is associated with success in international cooperative high tech-
nology programs?" The question may be divided into a subquestion
concerning the dependent variable--"What constitutes success,” and a
subquestion concerning the independent variables--"What factors seem
to produce or determine success." In the previous chapter on the
Jiterature relevant to international cooperative R&D, several factors
were identified as possibly relevant to project success. They include
factors about the program itself:

1} Technological goals

2) Net technology transferred




3)
4)
5)
6)
7)
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Stage of R&D

Number of participants
Program size in dollars
Schedule

Product or information oriented output

about the conduct of the program:

1)
2)
3)
4)
5)
6)
7)
8)

Level of management control

Degree of management contro)

Locus of strategy formation
Existence/authority of steering group
Control of change

Management structure

Formal and informal information channels

Decision processes

about the program manager and team:

1)
2)
3)
4)
5)

6)
7)

Leadership style

Authority granted

Exercise of influence

Team size

Experience (single nation program vs. fnternatfenal
context)

Commitment

National composition of team

The factors listed above as well as others appear to X on one

another and on program success or faflure in a complex, overdetermined

manner in that no single factor can be considered as the determining
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factor. Through the literature study and initial comprehensive
interviews with US Air Force officials concerned with international
R&D, a number of general questions were developed concerning success
and failure in international cooperative technology. Among the
questions that gquided this'study were the following:

1. What is the association between military bureaucratic environ-
mental factors such as decision review processes, funding policy,
interagency conflict, and decision delay with the percefved success
of international cooperative technology programs?

2. What is the association between international environmental
factors such as geographical separation, cultural and language
differences, national technological capacity, and management
philosophy differences with the perceived success of international
cooperative technology programs?

3. What is the association between collaborative arrangement and
procedural factors such as the agreement to collaborate, program
policymaking, conflict resolution, and program management structure
with the perceived success of international cooperative technology
programs?

4, What is the association between such factors as technological
nature, complexity and stage with the perceived success of inter-

national cooperative technology programs?

Data Collection Methods

The data collection methods used included:

1) preliminary unstructured interviews

’-

I
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2) questionnaire
3) follow up interview

4) documentation

During early semi-structured discussions a snowball sample of potential
respondents to a more structured questionnaire and set of interviews
was taken. Kadushin (1968) describes a snowball sample as

« « o« a device for obtaining an open ended sociometric.

Starting with a given 11st, usually a sample of some

universe, each respondent is asked to name several others

who are then interviewed, and so on.

During the field research document search and archfval mater{al
was gathered separate from the interviews.

Initial Interviews. Initial open ended interviews toeok place

with officials contacted during an earlier research (Ohman, Parker
and Sweeney, 1974) and several identified and contacted by tie Air
Force Business Research Management Center at Wright Patterson AFB,
Ohio. The 12 inftial interviews, as well as the questionna{re and
in depth interviews, used the critical inctdent technigue to identify
categories of factors and suggest potential relationsips., The
critical incident technique was developed during World War I by
US Army Air Forces psychologists in the Aviation Psychelogy Program.
The critical incident technique was further developed and repoirted on
by Flanagan (1949a, 1949b, 1949c, 1951, 1954) who defines 1t &
« + . sssentially a procedure for gathetring ¢urtatn ant
facts concerning behavior in defined situatfons. It ¢hould
be emphasized that the critical incident technique dess not
consist of a single rigid set of rules governing such duta
collectfon (but) . . . a flexible set of principles which

must be modified and adapted to meet the specific situstion
at hard.

i o . Bl
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The essence of the techniques is that only simple types
of judgements are required of the observer, reports from only
qualified observers are included, and all observations are
evaluated by the observer in terms of an agreed upon statement
of the purpose of the activity,

The general tenor of the technique is based on specific recall
of the interviewee of espeéially good or especially bad behavior, con-
ditions or performance. Interview and questionnaire questions using
the critical incident technique asked respondents to remember occur-
renc2s which were particularly "bad" or "good." The questions asked

during the initial discussions centered around those presented in
Table III.1.

TABLE 1I1.1
INITIAL DISCUSSION QUESTIONS

1. Think of the last time you observed an effective action'on a coop-
erative program. Did that action help in a measurabie way to achieve
the level of success of the program?

2. [ wonder if you could think of an effective action that did have

such an effect. Tell me exactly what this person did that was so
helpful at that time.

3. Think of the last time you observed an action which had a substan-
tial negative impact on a cooperative program. What was that action?

4, What did this person do that was so destructive to the program at
that time?

5. {(For 1 - 4 above) When did this happen?
6. (For 1 - 4 above) How long had he (she) been on the program?

7. How 01d? Military or civilian?

Note: During the course of the discussion probTems and soTutions were
addressed, but the attempt was made to center the discussion around

these questions, and the critical incident count was applied based on
responses to these.

@
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Two basic princifples underlie the critical incident technique:

(a) reporting of facts regarding behavior is preferable to

collection of interpretations, ratings and opinfons based

on general impressions: (b) reporting should be limited to

those behaviors which, according to competent observers,

ngi)f significant gontribution to the activity (Flanagan,

The critical incident technique recorde specific behaviors
from those people in a position to observe and evaluate. The 11st
generated is then used to provide a sound basis for the development '
of inferences (Flanagan, 1955). To accomplish this during the initial
discussions, each answer was recorded on tape and on pages of a data
collection notebook. From the answers tentatfve factors were {den-
tified, potential relationships postulated, and more specific ques-
tions were developed for both the questionnatre and the follow on
interviews.

The Questionnaire. A ten page semi-structured, open ended
questionnaire (Appendix A) was constructed to obtain information
concerning the follewing:

1) International technology exchange experience

2) Participation in international cooperative techmology
programs

3) Evaluation of the success of programs with which the
respondents were familfar

4) A breakdown of problems and incidents into seven cate-
gories according to a modified system model of Kast and Rosemswdig
(1970) and the application of the critical incident technique to

each category. Categories were:
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a) Political and Economic Problems External to the
Program Office--United States
b) Political and Economic Problems External to the
Program Office--Other Countries
¢) Technological Uncertainty
d) Organizational and Structural Problems
e) Personnel and Staffing Problems
f) Problems Concerning Program Processes
g) Other Problems
5) Determination if respondents viewed international programs
as different management problems from US-only programs
6) Assessment of the value and costs of international R&D
7) Personal data
Space was provided for the assessment of three programs under
item 4) above. The questionnaire was constructed according to the
guidance of Babbie (1973) on question content, wording and sequence
and on the writing and layout of contingency questions. Sfnce it was
not possible for a prior determination of a respondent's participation
in international cooperation, the bulk of the questionnaire was based
on an affirmative answer to a question concerning such an association.
The questionnaire was protested using ten individuals knowledgeable of
international R&D and of the US procurement system; minor corrections
were made and the questionnaire was distributed.
The questionnaire was sent to two groups of respondents. Group
A was composed of individuals identified by others from the snowball

sample and included Air Force, Army and Navy military and civilian

[ N
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personnel who were known to have participated in international coop-
erative R&D. Group B was composed of a systematfc sample of the
population of all Air Force officials* who had travelled overseas
on international R&D matters. Every tenth person, chosen alphsbet-
ically, on a list of the pdpuhtion was sent a questionmatre. 126
questionnaires were sent out of which 114 were returned. The very
high return rate may have resulted from sponsorship of the study By
the Air Force Business and Research Managament Center and betause
all surveys of Air Force personnel must be approved by Headquartérs,

US Air Force. Table II1.2 shows the return and response rates:

TABLE III.2
QUESTIONNAIRE DATA

N Per et
Questionnaires
Distributed 126 100-
Returned 114 9.4
Accomplished 96 76.2
Experience of Respondents .
No Relevant Experience 32 33.3
Relevant Experience _64 5 YR
Total 96 100,00
Types of Experience for Each
Program Assessment
Program Office Members 54 5%.4
QOfficial Program Support 37 35.2
Knowledgeable but Unoffictal
Connection _l4 1
Total Program Assessments 105 99, 9¢"

il S il

*Totals less than 100 percent due to rounding.

"N =]
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Follow On Interviews. A second set of in-depth interviews

was held to obtain a more qualitative, richer understanding of the
problems and to determine the most important factors as perceived by
as many of the members of the snowball sample as could be contacted.
Forty-five Department of Defense, contractor and foreign military
officials were contacted prior to and during the period which the
questionnaires were circulated. Again the critical incident tech-
nique provided data on key factors and their relationships. The
interviews were unstructured, and sougnt answers to the question:
“When you think of cooperative research, development or production,
what problem or issue comes to mind first?" Then, "Can you think of
a specific program where this problem arose? Tell me about {t."
Although the interviews lasted up to three hours, varying degrees

of specificity were not related to length of the interview. Much
anecdotal information did arise in the interviews, but 53 critical
incidents were obtained from the 45 interviewees. Flanagan (1949a)
indicates "for complex jobs performed under a wide variety of con-
ditions two or three thousand observations of critical behaviors
have been found necessary to achieve stability (p. 45). Selltiz,
et. al. defines stability as "“the consistency of measures on
repeated applications.” (p. 183) Because it was impractical to
cbtain a larger set of observations to retest the same individual

at a later date, stability was roughly attained through comparison
with the previous interviews and questionnaire by using comparison
cateqories. The 53 responses were divided into 16 groups with

from three to 12 responses per group. Several responses fell in

.9
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kil more than one o-cup indicating relatfonships between the groups.
A 1ist of the 16 groups is presented in Table III.3. The 16 groups
listed below were further reduced to seven categories used in the

questionnaire.

TABLE II1.3
PROBLEM CATEGORIES

1. Technical Data Disclosure Policy

2. Delay directly attributable to foreign aspects of pregram
3. Legal restriction (US and foreign)

4. Authority/Responsibility conflicts or inadequacies

5. Requirements Specification

6. Benefits to the US

7. Communication Problems

8. Allocation of Development and Production Work

9, Standardization between allies
10. Management at the Program Office level
11. Foreign travel restrictions

12. Confusion of Cooperative Ventures with Foreign Military

Sales

13. Cost and Finances

14, Item production

15. Adjustment to Change

16. R&D procedures
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Document. An effort was made to collect as much documentation
as possible on each program included in the study to both confirm
and clarify interview results and to attempt to obtain an historical
track of the programs overtime. The data collection formats are
presented in Appendix B, Data collected were from Air Force Systems
Command Headquarters Forms 0-34, Project Status Sheet, from inter-

nally generated project material, and from correspondence files at

several levels, The primary use of the correspondence files supple-

ment and clarify data obtained from questionnaires and interviews.
The Data. Table III.4 shows the sources of data for each of
the 32 programs studied. Sixteen programs were studied through the
critical incident technique and open discusssion during initial in-
terviews., Eighteen programs were similarly studied ir the follow-on
interviews including six which had previously been discussed. The
questionnaires provided the bulk of the quantifiable data including
assessments of success and surfacing of problems in the seven cate~
yories used. Questionnaire data were collected on 26 programs
although success ranking were unuseable for 2 of these. Finally,
unobtrusive document data, used to support the data of the interviews

and questionnaires and to map the formal communication flow, are

coiiected on Lgn programs.

Table I:7.5 presents selected characteristics of the programs

stuzied.  The technology rcategories are the R&D stages and production

stage as defined by the US Department of Defense:
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TABLE III.4
THE INTERNATIONAL COOPERATIVE PROGRAMS INCLUDED IN THE
STUDY AND THE DATA SOURCES USED

INITIAL FOLLOWOM QUESTION~- 0OCU-
PROGRAM INTERVIEW INTERVIEW NAIRE MENT

L.

NATO ATLANTIC

NATO AIR DEFENSE

NATO PATROL HYDROFOIL
NATO SEASPARROW

NATO STARFIGHTER

NATO MRCA

NATO FIGHTER F-16

AIR CUSHION LANCING SYSTEM
COMBAT GRANDE

BARE BASE PROJECTS
DIGITAL SCAN CONVERTER
DISPERSION STRENGTHENED ALLOY
E-3A AWACS (POTENTIAL NATO)
F-111C

F-4 COPRODUCTION

F-5 COPRODUCTION

GRC 103 RADIO BANDS
MULTIMODE MATRIX DISPLAY
POLAR CAP II

INJECTION LUMINESCENCE
MALLARD COMMUNICATIONS
MBT-70 TANK

SKYBOLT

THRUST MEASUREMENT SYSTEM
UPD-5 SIDE LOOKING RADAR
UPD-X SIDE LOCKING RADAR
V/STOL FIGHTER

V/STOL DEVELOPMENT

XJ-99 LIFT ENGINE

OTHER CORESEARCH

OTHER DEVELOPMENT

OTHER COPRODUCTION

X
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TABLE III.S
SELECTED PROGRAM CHARACTERISTICS
NUMBER OF
CODED GOVERNMENT CATEGORY OF RANGE OF
PROGRAM PARTICIPANTS TECHNOLOGY** COST**
A 2 P v
B 2 X,ALE L
c 2 R L
- D 2 E v
E 2 AE H
F 2 E v
G 6 P v
H ek p v
1 4 P v
J 2 A H
K 2 A,E v
L 2 £ M
M 2 A L
N 2 X M
0 2 13 v
P 4 £ H
Q 2 X L
R 2 X M
S 2 A H
T 2 E L
U 2 X L
v 2 X L
W 2 P L
X 2 P H
Y 2 A H
Z 5 P v
AA 3 E,P v
BB 6 P v
cc 6 E,P v
DD 3 E v
EE 9 £,p v
FF 5 E.P v
* Categories of Technology ** Ranges of cost:
R - Research L §Low) - Less than $1 million
X - Exploratory Development M (Med) - $1 to $10 million
A - Advanced Development H (High) - $10 to $100 million
f - Engineering Development V (Very High) - more than $100
P - Production million

*** Several Two Participant Projects
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Research includes all efforts toward increasing knowledge
of phenomena and environment as well as efforts toward solving
scientific problems having no clear military application. AS
such, it includes both basic and applied investigations. Basic
or fundamental research aims to satisfy man's curiosity in
general areas of scientific interest. Applied research
envisions a possible military use. Exploratory devel t
includes all efforts to demonstrate feus ty or to sdlve
specific military problems, short of major development pro-
jects, and may vary from fairly fundamental applied research
to studies and investigations and minor development activities.
Advanced dev§1ggegn§ includes all projects which develop
component and subsystem hardware for experimental tests.
Engineering develo t includes activities that aim to

evelop enginee tems for Service use but not yet approved
for procurement or operation,
(Industrial College of the Armed Forces, 1968)

Production includes the construction and deployment of Service weapons

and support systems.

The cost categorizations were determined on total program costs
if the program underwent several R& stages. The value assigned
represented total contracted dollars including allocated share of US
in-house effort for certain Foreign M{litary Sales items. The cost
values used were: Very High (greater than $100 million), High ($10
to $100 miilion), Medium ($1 to $10 mi1lion), and Low (less than $1
million). Final figures were not obtainable. Several programs had
not terminated or did not have all costs allocated at the time of
data collection.

Table JII.6 describes selected charactertstics of respomdents
to the questionnaire. Of the 96 respondents, 64 had experience within
a program office, on a supporting staff, or in an organizatien which
gave the respondent special knowledge of a program. Twenty five

respondents had no associfation with a program or chose not to identify
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a given program. Seven respondents had no experience, and their
questionnaires were considered unusable.

Table 111.6 describes the differences in respondents' rank;
training; experience in R&D (systems acquisition or production in
years and by type of experience) and assessment of the value to the
US of international technology exchange. Those with applicable
experience were approximately equally divided between military
officers and middle to upper level civilian managers. Relevantly
experienced respondents had more training and more years of expe-
rience than their inexperienced counterparts. Civilians had approx-
imately twice as many years of experience as military officers.
Though not shown in the table, the job titles or types of duty of
the military officers corresponded closely to those of the civilians
except for approximately 20 per cent of the civilians who were

specialists in procurement, law or engineering. Experienced respon-

dents also had more of other types of international technology
experience (data exchange agreements, international technology
meetings or working groups such as the Advisory Group for Aero-
space Research and Development, and exchange officer programs) than
those who had no international cooperative experience. There was
little noticeable difference between groups as to their assessment
of the value of international technology exchange. The military

officers tended to be more closely clustered around "great" value,

although there was no significant difference in means.

A
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Analytic Approach

The analytic approach used in this exploratory study centers
around the constant comparative method of qualitative analysis of

Glaser and Strauss (1967). Within the constant comparative method

the critical incident techhique, discussed above, and the method of
content analysis of questionnaire and interview responses was used.
A descriptive analysis of documentary data was used to supplement the
critical incident and content analysis. Results of each technique
were used in qu;ntitative and qualitative comparisons of programs to
discover factors associated with relative success of international
cooperative research, development and production programs.

The constant comparative method of qualitative analysis is
described by Glaser and Strauss as having four stages: (1) comparing
incidents applicable to each category, (2) integrating categories and

their properties, (3) delimiting the theory, (4) writing the theory.

{p. 105) ODuring the initial stages each incident is coded into as many

categories as possible. Each incident is compared against previous
incidents in the same or different groups coded in the same category.
As his theory develops, the analyst will notice that the
concepts abstracted from the substantive situation will
tend to be current labels in use for the actual processes

and behaviors that are to be explained, while the concepts

?onsgructed by the analyst will tend to be the explanations.
107

Second, the analyst integrates categories and their properties. The
aralysis changes from comparison of incident to incident to comparison
of incident to properties of the resulting category. Third, the

theory is delimited--which means that both the theory and categories

0.
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become more well defined and medifications hecome fewer., The two
major requirements of theory, (1) parsimony of variables and formu-
lations, and (2) sccpe expanding to a wide range of applicability,
emerge. Finally, writing the theory takes place from the analyst's
caded data, series of memoﬁ, and the interrelationship of the
resulting categories and their properties. (pp. 107-113) A modifie
cation to the constant comparative method was used to analyze the
qualitative data in the interviews and questionnaires. As previously
mentioned, the units of analysis for comparisons were critical in-
cidents collected and treated as suggested by F1ana§an (1954). The
primary criterion for defining the categories was the relative success
of the program from which the critical incident was drawn.

Content a2nalysis, as described by Babbie (1973), consists of
codifying and analyzing narratives to make descriptive or explanatory
assertions about the group of narratives, usually literature, authors
or respondents, or the social milieu which the narrativas describe,
Babbie suggests that the coding of survey responses is sssentially
content analysis. Seltiz, Wrightsman and Cook (1976) discuss the
characteristics of content analysis:

Content analysis is objective in that each step is made

explicit, systematic because material is consistently

included or excluded on the basis of rules, and gengral
because the findings should have broader theoretical
relevance.
They further note that content analysis is applicable to material
besides mass media, it is usual application, including: personal
documents, unstructured interviews, patient-therapist interactions

and so forth. The use of content analysis for questionnaire and

8.
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interview response analysis in this study followed the guidelines
set out by Babbie and Seltiz, Wrightsman and Cook.

Content analysis was used also to develop potential asso-
ciations between elements of responses through use of the Systems
Analysis and Integration Mddel developed by Shapero, Rappaport and
Erickson (1961). Qualitative associations between categories of
problems resulted from the use of this model. The System Analysis
and Integration Model is essentially a square matrix of interactions
between categories. Interactions were determined systematically by
applying critical incident and content analysis rules (strong, weak
or no association) to questionnaire comments. Matrix associations
for each respondent were summed to obtain a weighted representation
of interactions between problem categories. The next chapter will

describe each of the analytical techniques as they were applied to

the relevant data.

L.
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CHAPTER IV
RESULTS

The data arc reported in this chapter in terms of the data
collection instruments used and comparison of more or less success-
ful programs. In the following chapter the data are related to the.
research questions that guided the research. The data are preasented
below under the following headings:

Early Interviews

Questionnaire

Follow-on Interviews

Discrimination Between More and Less Successful Programs

Early Interyiews

Interviews were conducted early in the research to determine
the programs that constituted the population of international ceopr
erative technology efforts by the US in the past two decades. The
early interviews were also used to fdentify the critical issues in
international cooperative technology as percefved by the interviewses
experienced with international technology. The populatiom of programs
that resulted are listed in Chapter I[Il, Table [[I.5. The structure
for the categories of critical issues and problems and the inter-
actions between them are based on an approach suggested by Shapero,
Rappaport and Erickson (1961). The seven categories finally selected

and used throughout the analysis are presented in Table IV.1., Further,
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TABLE (V.1
CATEGORIES OF PROBLEMS DEVELOPED FROM EARLY
INTERVIEWS AND EXAMPLES [N EACH CATEGORY

Polttical and fconomic
Problems Externs! to
the Program--United
States

Political and Economtc
Problems Extarmal to
the Program--Other
Countries

Technological Uncertatnty

Organization and
Structure Problems

Parsonne] and Staffing
Problems

Program Process
Problems

Cther Proplems

Includes interagency, interservice
problems; US political actions;
Congressional inquiries; Inflation;
Labor problems; other domestic
1ssyes not under the control or
tnfiyence of the program manager.

includes changes in foreign govern-
ments, inter-buresucratic ssues;
concerns of foreign military, lega)
differences; offsat limftations;
exchange rate differences; accoun-
ting practice differences; indus-
trial capacity and capadility of
foreign participants; other foreign
political and economic 1Ssues not
under the control or inflyence of
the program mansger.

Includes stata of the art problems
in components, materials, processes,
or manufacturing technologies;
Scaling problems of previously
proved technology; Systems engi-
neering prodlems; other techmno-
logical problems.

Includes steering group suthority
and responsidbility; Program office
srganization, sutherity, respon-
$ib111ty, procedures, relationship
to higher national and internationa)
Tevels; 0ifferences in R&D/acqui-
sition philosophies, pelicies and
rules between participants; Rela-
tionships to US and foreign sup-
porting agencies, such as plant
representatives, and to US and
foreign contractors; other organi-
zstional and structural problems,

Includes interpersonal conflict;
exceptionally good-inadequate per-
formance by specific tndividuals;
Ab11ity-1nadility to get good
individuals from US or foreign
countries; Ab1)ity-inabflity to
place individuals at positions
inside or outside program organi-
zation where talents could best
be used; Ab1lity-inability to
remove inadequate perforwers;
other personnel and staffing
problems,

includes goal formetion, require-
ment generation, and specificetion
process issues; Planning, prograc-
ming and budgeting; Contracting;
Control processes--configuration
management . quality assurance,
C/3CSC or similar systemy; Communi-
cations processes fncluding forms?
and informal channels, language
ane culture factors, dealing with
non-000 organizations; other pro-
gram process issues.

Inclydes anything that clearly
does not fall into one of the adbove
categortes.
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the interviewees were asked to identify how they perceived success in

international programs.

Success in International Cooperative Technology Programs

There is no accepted definition of program success in inter-
national cooperative technology. Interviewees indfcated that success
is viewed along several dimensions. The starting point for perceived
success is the achievement of the stated goals as identified in the
memorandum of understanding or agreement. For example in the Muiti-
mode Matrix Displays advanced development program conducted between
the US and Canada, the stated goals include a cost, a shartng ratio,
a time schedule and technical work to be performed: development of
one prototype and four instruments (5% x 6") consisting of 1ight
emmiting diode medular arrays with multifunction, flexible format
operation; investigate and integrate into the design, human faetors
aspects of display resolution, contrast, and formst salection; ?lim
test; and completion and dissemination of a technical report (MsFti-
mode Matrix Project Agreement, 1974). Any or all of the stated goals
could be modified throughout the conduct of the program by proper
procedure. The degree to which the stated goals were reached or
were modified has a bearing on perceived success. No known audit has
been conducted to determine the extent to which stated or modified
goals have been reached on international programs.

A second dimension for determining perceived success {s the
achievement of implied goals. The implied goals of the participsmts

usually were well recognized by the interviewees. One implied goal
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mentioned by several interviewees was the desire for production of
the end item of an R3D program by one of the participants. Although
the US entered into the program to obtain data for future development
of a system or component, several other countries entered desiring
the opportunity to produce or coproduce the end item; their intention,
it was felt by several of those interviewed, was to cbtain technical
information from laboratories or contractors in the US which would be
obtainable in no other way. Then they would produce an item for sale
to the US based on the technology acquired. US officials stated that
one of the US's own implied goals was to obtain Foreign Military Sales
(FMS), or as one respondent said, "Coproduction degenerates to 'how
many (aircraft) can we sel1?'" Another US implied goal mentioned
was the reduction in total expenditures of military forces stationed
abroad. For example, cooperative productions in Europe were thought
to increase European defense commitments, thereby reducing the need
for the US to deploy and maintain as many forces there. Success is
determined in the two case :bove by the number of end items produced
fcr foreign sale. The saue measure was not considered applicable for
research or development efforts where no end item was produced.
Implied goals for cooperative R&D, even if they were known completely,
were more difficult to isolate than those for cooperative production.
Another measure of success, mentioned by several interviewees,
was terminations: If a program were terminated by the withdrawal of
a partner or by mutual agreement, then it might have been considered
a failure. To a great degree the failure of both or all parties to

agree to continue work on a program to completion was considered a
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measure of program success. However, during the interviews several
programs were mentioned which had been termimated early yet were
perceived as successes. Two reasons emerged for them being con-
sidered successful: {1) the quality of the data obtained at the
time of termination was high enough for both parties to feel they
"got their money's worth" from the venture, and (2) the opportunity
to cooperate with the other country fulfilled a political need at
that time which was no longer required.

A fourth dimension suggested by one of the interviewees was
"Concensus"; he suggested that a poll should be taken of all those
who had worked on the program to determine a concensus. The comcensus
approach was used in the interviews where a clear opinion of the
success or failure of a program was indicated by the interviewee.
Polling the individuals concerned with the program as a measure of
success attempts to synthesize the other three dimensions into a
usable measura of perceived success. Data on success ratings by
interviewees were included with similar data from follow-on interviews

and are presented below in that section.

Questionnaire

The questionnaire identified those respondents who had inter-
national cooperative technology experience in order to separate their
responses from those who had other types of intermational technology
experience but who were not familiar with specific international coop-
erative programs. The individuals with the desired erperiemce were

asked to judge the success of the programs with which they were most
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familiar, to identify the number of program phases in which they
participated, to determine the relative attention given in their
programs to the problems identified above, and to make subjective
comments concerning categories of problems which were relevant to

the program or programs with which they were familiar,

Measure of Perceived Success

Each respondent was asked to judge the success of each program
with which he was associated using a seven point semantic differential
scale ‘Question 8). The scale range was from "Highly Successful” to
"Hiohly Unsuccessful." The respondent was also asked to identify the
phases during which he was associated with the program, from initial
planning to program termination. Table IV.2 shows the distribution
of responses (99) by the number of program phases in which the rater
participated. The distribution shows a strong tendency toward

assessing the programs as "highly successful.” The literature on
' internalization of goals would suggest that an individual might tend
to rate a program higher if he had been with it longer, however the
data did not reveal such a tendency.

To discriminate between the more successful and the less
successful international cooperative programs, each program was ranked
by the mean of the respondents' success ratings, and only those pro-
grams that had four or more respondents were considered in the final
ranking. Four respondents, the mean number for the sample, were
considered sufficient for purposes of questionnaire analysis. The

three highest ranked programs (S, Z and CC) and the three lowest
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TABLE IV.2
QUESTIONNAIRE RESPONDENTS' RATINGS OF SUCCESS
COMPARED TO THE NUMBER OF PROGRAM PHASES PARTICIPATED IN
Rhases Participated In

Rating 1 2 3 4orMre Tota!
Highly Successful 1 7 8 8 12 35 (35.4)
2 7 4 3 3 17 (17.2)
3 6 5 4 2 17 (17.2)
Just Successful 4 1 2 4 2 9 (9.1)
5 4 2 1 8(8mn
6 2 0 1 1 4 ( 4.0)
Highly Unsuccessful 7 3 0 5 Jd 3 (9.1)

30 21 26 2 93 (100.1)*

Chi square statistic = 16.4
df = 18
= 55 Sfegel (1956)
*Does not add to 100% due to rounding.

r‘xy--.“m:‘lsmm

and. y 1s sum in each

rating

ranked programs (E, H and K) were selected for more in~depth smalysis

in. order to discriminate betwaen the concentrations and kindg of prob-

lems associated with more successful programs from those asseciated

with less successful programs. Rankings appear in Teble IV.3.

The three programs rated highest included an aircrafit coopere-

tive production program with more than two nations participeting, &

naval cooperative engineeri ng development program leading to cosper-

ative production and having more than two participants, and an atr

craft instrument advanced cooperative production program with two

e
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TABLE IV.3
PERCEIVED SUCCESS OBTAINED FROM QUESTIONNAIRE RESPONSES
FOR 24 COOPERATIVE TECHNOLOGY PROGRAMS

PROGRAM NUMBER RATING WEIGHTED OVERALL RANKING WITH
(CODED) # PROGRAM MEAN RANKING 4 OR MORE RATERS
A 1 5.00 22.5
8 9 2.44 10 5
¢ 8 2.38 9 4
D 1 7.00 24
E ** 6 5.00 22.5 10 .
F 1 1.00 1
G 3 2.33 8
H ** 5 3.40 16 8
I 4 3.25 15 7
J 1 3.00 12.5
K ¥ 6 3.83 18 9
L 2 3.50 17
M 3 4.00 19.5
Q 2 2.00 6
R 2 3.00 12.%
S* 6 2.17 7 3
U 3 1.67 4.5
X 2 1.50 3
Y 6 3,17 14 6
* 7 1.29 2 1
BB 2 2.50 n
CC * 12 1.67 4.5 2
00 3 4.33 21
EE 1 4,00 19.5
N=24

*Three highest ranked programs **Three lowest ranked programs

#Programs cannot be named because of guarantees to both questionnaire
respondents and interviewees that their responses and ratings would be
kept in confidence and not related to a specific program,

'y
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participants. The three programs rated lowest include an aircraft
engine cooperative engineering development pragram having two parti-
cipants, a related aircraft cooperative advanced and engineering
development program with two participants, and an aircraft cooperative
production program with mv;e than two participants.

Distribution of Perceived Problems

To identify a distribution of problems as perceived by the
respondents, they were first asked to estimate the fraction, expressed
as a percentage, of the preblems encountered by the program office
which fell into each category listed in Table IV.! (Questiu‘n 9 to 1),
The purpose of this set of questions was to force a subjective distri-
bution of problems to isolate problem groups as the respondents viewed
them, so that critical incidents could be more easily categerized.

The aggregate distributfon is given in Table IV.4 and {s compesed of
aggregate numbers of responses in each of ten percentage ranges for
each of the problem or factor categories 1isted. As respondents could
choose any percentage, the number of responses in each range were
averaged and the averages normalized to 100 per cent.

Respondents were then asked (Questions 12 to 14) to provide
critical incident narratives specifying the single most important
incident causing the respondent to weight each problem categery as he
did in questions 9-11. The critical inctdents were cetegorized into
the seven categories listed in Table IV.1 by means of content analysis.

On the basis of the content analysis the problems were further
sorted into first and second order problems. The first order preblems,

Y Ve
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I TABLE IV.4
l PROBLEMS PERCEIVED BY QUESTIONNAIRE RESPONDENTS: FORCED
DISTRIBUTION OF PROBLEMS BY FACTOR CATEGORY FOR ALL PROGRAMS
Factor Category Weighted Percentage
Average
(n = 96)
Political and Economic 17.29 19.0 %
v Problems - US
Political and Economic
Problems -- Other Countries 14,27 18.7
Technological Problems 19,38 21.3
Organization and Struc-
tural Problems 16.56 18.2
Personnel and Staffing
Probtems 6.25 6.9 o
] q
Program Process Problems 12.40 13.6
Other Factors 4.90 5.4
100, 1%4* .
*Does not add to 100% due to rounding. . a

those inftial problems in a train of events, were separated from the

second order problems, those resulting from the first order problems.

» q
For example, several respondents identified a problem of incompatible
funding processes between the participants which resulted in delayed
funding decisions. The delayed funding decisions resulted in increased
costs to all participants which strained the cooperative arrangement. p ¢
The first order problem--incompatible funding proceeses--needed to
be separated from the resulting chain of problems encountered by
» (
e
» (
-
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the program. An associatfon matrix approach, suggested by Shapero,

Rappaport and Erickson (1961), was used to separate first order from

second order problems without eliminating the associations’ or content

of the second order problems which had been impiied or statedt by the ‘
respondents., Table IV.5 shows the matrix of associations suggested

by respondents between first order and secand order problems as

developed from the content analysis of the critical incidénts.

The distribution of first order problems which resulted frow
summing the cell counts in each first order problem catégory, fs
presented in Table IV.6. The two categories of problems origfnating
external to the program account for almost 50 per cent of theé problems
as perceived by the respondents. The two “external® categories
represent the non-technological environment of the program--thé
dimensions of uncertainty resulting from thé international &hd coop-
erative natures of the program. Thus almost half of the pfbﬁ1ems

encountered by the program resulted from the collaboration.

It can be noted that problems associated with technology are .
weighted at slightly over ten per cent. One of the major réasons for
international cooperative technology programs is to génératé or trans- ° 1
fer technology, yet the category is only weighted at less than half o
of the two non-technology environment categories. Apparéntly, tech-
nology, the third dimension of uncertainty in international ¢oop-
erative technology programs, presents relatively few problems compared

e .

to the economic and political environments.
Second Order Problems. Among the consequences of first order
problems were subsequent, or second order, problems. The second order
)

S S|




v
e
Kl

89

bujpunos 03 3np Juad 43d 00| 03 ppe jou saog,,

43y3o--¢

53553204 wedbo.d bujuaasuoy--g

. . bujssels pue L8Uu0S4d4-~G

1e4N3OoNUIS pue uoijeziuebug--¢

Lupe432un {eajbofouysaj--¢

$3}43UN0) 43Yy30--331330 weabodg Y3 03 |euLIINI J1wou0d3 pue jedy3f)0g4--2
SA--221430 weub04g 3Y3 03 [PUJIIXT O |WOUOD] Pue [B3}34)04--| :s@jJ0baje) wWA|qouy,

°00t e'¢ t°9€ 89 (UL €6t 6°2t o°(t uoi3Ingidisia
»»1°001L oLy 6 11 .74 8y 6L €9 Sb Siejo0y
§°! 9 4 t t | i L
9°sl ¥9 4 L2 4 S 14 €l L 9
9°¢L £ el 1/ € 4 S
9° 11 4 € ot v 9t S 6 S 1 4
ot S¥ 8 i l 24 S £ £
6°€2 86 oy 1] Sl 91 i a2
6°2¢ ¥6 4 9¢ £ 8 £ rl aot #SWAL404g 43pA) IS4 L4
L 9 S 1] € 4 1
uongia3styg sLejoyp SWdqoug J4apug puodIg i

SKYY904d TV
*SISNOJS3Y JIYYNNOILSIND 40 SISAWNY
INIINO) WOY4 03d073A30 SIIY09ILVD WITH0¥d ¥IGHO NODIS ONY LSHIJ NIIAL3E SNOTLVIO0SSY
S°A1 378Vl

{.1




90
TABLE IV.6
DISTRIBUTION OF FIRST ORDER PROBLEMS ENCOUNTERED i
DEVELOPED FROM CONTENT ANALYSIS OF QUESTIONNAIRE
RESPONDENT CRITICAL INCIDENTS: ALL PROGRAMS

PROBLEM CATEGORIES Joms 2ERCENVES
Political and Economic Problems ,

External to the Program - US 9 22.9%
Political and Economic Problems

External to the Program - Other

Countries 98 23.9
Technological Uncertainty

Problems 45 11,0
Organization and Structure

Problems 72 17.6
Personnel and Staffing

Problems X} 7.6
Program Process

Problems 64 8.6 .
Other Problems 6 ]12$

410 100.1%*

*Does not add to 100% due to rounding.
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problems are of particular interest because program management has the
chance to operate on them to affect the outcome of 2 train of events
resulting from a first order problem. Continuing the earlier example
of incompatibility of participants’ funding processes, the second
order problems of delayed décisions, cost increases and potential
program termination might be affected by program management through
design or action. The effect of delayed decisions might be avoided

- by shifting resources and effort to other program areas independent
of the specific decisions. Future cost increases might be avoided
by larger early buys of components. If cost increases are thereby
minimized and resources more effectively used in the interim, less ‘
of strain on the cooperative arrangement to be expected. First order
problems may be ameliorated by program management; however second
order problems can be addressed directly at some point in the chain
of events by design, strategy or response by program management.
Successful programs might be distinguished from unsuccessful ones in
the allocation of scarce management resources between first order and

i second order problems,

Probiems Revealed by Response Content

Several major problems were clearly revealed by the subjec-
tive responses to the questionnaire., The problems identified in the
questionnaire responses paralleled those mentioned during the fnitial
interviews. In the area of US-influenced factors external to the
program office, problems of bureaucracy, financial procedures and

Tegal restrictions are shown in the representative comments below.

o




Problems of bureaucratic politics included actions and fnaction by
higher echelons concerning various programs:

Not a real “USAF" (US Air Force) program thus did
not get total US support. Negotiations by DSAA
(Defense Security Assistance Agency) were conducted
without USAF concurrence, attendance or knowledge,

US promised unrealistic completion date--ene of the
factors contributing to early termination.

Push by Headquarters, AFSC (Air Force Systems Command)
to demonstrate operation to Congress before an appro-
priate cushion (technology) had been fabricated.

Funding problems, especially with the matchup of the US and other
nation's funding processes, mentioned above, caused the program
offices extensive delays waiting for both processes to be complete:

Air Force budget procedures do not permit the

flexibility for the program manager to respoad in

a timely manner.

Enormous difficulties in getting funding from US;

this caused costs for various items (e. g. Missile

Simulator Test Set) to rise by 50% for all

participants,

Funds for Canadian program competes at local level

with all other programs. There is no separate source

of funds for international cooperative programs,

There is no tangible support for these programs from

Hq AFSC or USAF, Only words.

Canadian fiscal year runs from April 1 to Maech 31,

This is indirectly reflected in late technical reports

and USAF forward financing problems.
Legal restrictions in the US and abroad caused the program office
and higher echelons problems in cooperative problems. One example
reflected a continuing problem for staff agencies attempting to
establish cooperative efforts:

Difficulty of waiving "Buy American" rules when
Canadfans were clearly far superior technologically.

92
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In the area of international politics, decisions were nade or actions

taken w

hich may not have been in the interest of the program, yet

served political goals. The program office had to contend with prob-

lems such as these:

US determination (GSD {Office of the Secretary of Defense))
that use of foreign engine in prototype system was mandatory

(even though not best for system) or program would not get
US approval.

On one occasion the Air Minister complained to the Secreta-v
of the Air Force about the radar operation. The resulti:
overreaction by USAF to this cocktail party comment took
only a short time to resolve-lessons learned.

Leverage was applied by the participant through State
Department and 0SD to insure their demands were met.

The importance of personal diplomacy was shown in these two examples:

During program planning and the negotiations with (other
country) the lack of trust caused some bitterness,

(Other country) believed the US was not buying as exten-
sive a system as they should within the funds available.

Extreme sensitivity by other governments to preservation
of status as partners rather than buyers of US hardware.

Within the participating countries events took place or

conditions existed which impacted on the conduct of the cooperative

program:

Government sensitivity to socialist party activities hindered
construction and equipment installation,

Canadian Department of Industry, Trade and Commerce organ-
izational structure and procedures too rigid to facilitate
vital exchange of information,

Difficulties of getting speedy, timely, sufficient, collective
foreign national approvals backed by financial commitment
of adequate force.

Foreign country insistance on building engine their way

for their long range goals instead of what was best for
prototype.
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And financial and work sharing arrangements were restrictive to the

extreme:

Basis of US/UK agreement was equal work for respective con-
tractors. Equating this to monetary value and then to work
division resulted in endless negotiations. A very difficult,
almost impossible basis to administer.

The % of Balance of Payments presented a problem in the engi-
neering development (ED) proposal effort since the overall
program cost in ED had to be established before the { cost

tn each of the participating governments industries could be
calculated. It became an iterative process to determine
cost and what particular item was to be "fabbed" in the
overseas contractors,

Tickets were purchased on participating government airlfines
to balance the gold flow.

Technclogical factors mentfoned included a distrust of other
nation technical abilities, unwillingness to transfer techmology and
a lack of communication of technological differences between partners.
Also mentioned were technological factors which would have been
present even if the program had not been a cooperative one.

Reluctance, or absolute refusal, of US to accapt with goed
faith, technology and equipment of European origin. This is
partly due to Navy pressure: US Navy's exceptiomally rigid
shock requirements for electronic equipment bolted or welded
to a deck vs. European "plastic deformation" shock moumting,

(Other country) withheld technical design details of engine
and test-failure analysis which prevented proper assessment
of development risk and impact by system program office.

Dismal faflure of (Major Army) program was based on a tota!l

lack of understanding of American vs. European mamufacturing
design standards. Although (other country) officers sat at

desks (at US company), US Army personnel would net reconcile
differences in European and American mechanical engineering

and it ts suspected that the {other country) officers could

not understand American practices.

Although concept had been demonstrated, application to lerge
aircraft was uncertain--concern born out by technical prob-
lems in the air cushion bladder.

——— ——
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For an engineering development of a radar system:

Program involved development and fabrication of high risk
components--Mo way to measure total system performance.

Organization and structural factors which were mentioned by
the respondents included comment on the role and usefulness of higher
echelons, collateral agencies, and complex interrelationships of these

organizations with the program offices.

Fractionated organization structure due to number of MAJCOMs
(Major Commands?/SOAs (Separate Operating Agencies)/Centers
involved.

Air (Force) Staff functioning as a filter did not permit
full and free communication flow between the SPO (Systems
Program Office) and the customer. (Note the word “customer®
applied to the participant). (Parallel program) did not
experience the same problem. Direct contact between SPO

and country team was permitted for the (Parallel program)
but not with {(our program).

Program office organization worked well internally and with
(other country) Ministry of Defense and Air Force. Reporting
channels thru Sec'y AF and 0SD were totally ineffective and
poorly defined. Excellent support and assistance from Air
Staff. AFSC (Air Force Systems Command) was of little help.

Disagreement between SPO and Contract Administration Agency
on who performs CAS (Contract Administrative Services)
functions in Europe. Europeans felt that they could control
their contractors with almost no help from US. We disagreed.

Other countries' officials speak for their government; US

official approves, then changes later when higher echelons
disapprove.

Inability of US program manager to act as an international
manager: regardless of international agreements, the US
Navy hierarchy must be followed.
Closely associated with organizational and structural factors are
the quality and assignment of qualified personnel to upper echelons

and the program office by all participants:




US representatives on (engine) program were not assigned
to or made responsive to the system program manager.
They pursued a lahoratory design approach without due
concern for the overall system.

Poor organization resulted in a lack of (other coustry)
participation in the program office. As a result decistons
required of (other country) took excessively long.

No (other country) representatives with authority assigned
to the System Program Office.

(Other Country) late in assigning well qualified techmical
representatives. They were also very inexperienced in
program management,

Lack of knowledgeable personnel! at Hq USAF and their
unresponsiveness to Foreign Government questions.

Trying to interest the best qualified people to take an
active part in the program.

Qualified foreign nationals were extremely hard to hire. . .
temperamental. . . caused delays in implementing {mprovements.

Program process factors included requirements generation, cosmunica-
tions and contracting procedures:

Lack of adequate definition of program gave many comtractual
problems.

US requirements which were in excess of what the Participating
Governments had agreed on, and which delayed the contract
award for both the system and the LLTV (low 1ight level TV),

A system should be set up for us in the *hinterland” to
carry on a phone conversation without being preempted by
some Washington bureaugrat or career Pentagon-eer.

Direct contact between USAF contractor and Ministry of
Defense when contractor was unhappy with USAF management
decisions. . . not enough contact with USAF program
manager,

Examination and modification of US contracting techniques
to the extent necessary to accomodate the program and to
insure its success.

il hinnid
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Some of the other problems which were mentioned but do not

clearly fall in the other categories of problems include:

Some confusion results from language differences (while all
(program) Steering Committee Members and Deputies are

required to speak English, there is room for vrying inter-
pretation of words).

o
\

The sales effort on the part of the United States and the

contractor was so hectic that lower echelons were unable to
Tive within established policy.

The (other country) have made changes to their program
without notifying us. There is a problem since the
(program) contractor is responsible for the automatic
digital interface between the Spanish and French systems.

[ ]
Follow-on Interviews :

The follow-on interviews were designed to further develop
the categories of problems associated with international cooperative
technology and to obtain critical incidents in terms of problems ’
encountered by the interviewees and their association of the problems
with perceived success. On some programs in-depth narratives were
obtained, while on others just brief incidents were mentioned. The
interviews provided both information on how some key program problems

were handled and a broad coverage of problems of many programs.

Program Success

First order problems were also identified through the critical

incident technique during the interviews, At the same time the

critical incidents were related with positive, negative or neutral

assessments of program success by the interviewee. One hundred and

sixty-eight out of 220 critical incidents were determined to be

either positively or negatively related to a program through
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interviewees' assessments. Negative assessments outweigh pesitive
assesments by a factor of almost two to one. Table IV.7 displays the

breakdown of positive and megative responses by program for programs.

TABLE IV.7
ASSESSMENTS OF SUCCESS BY INTERVIEWEES:
CRITICAL INCIDENTS DETERMINED TO BE POSITIVE OR NEGATIVELY
ASSOCIATED WITH PROGRAM SUCCESS FOR 22 PROGRAMS

INTERVIEW RESPONSES

PROGRAM POSITIVE NEGATIVE NET
A 1 1 0
B 5 22 <17
c 2 3 -1
F 2 -2
G 1 -1
H 5 16 -1
I 5 3 +2
J 2 -2
K ** 19 -19
L 4 1 +3
M 5 -5
N 1 +
0 3 -3
P 5 -5
T 2 -2
v 4 2 -2
7* 2 2 (]

AA 1 -1
88 6 +6
CC* 23 13 +10
EE 3 13 -10
FF _ 1 -1
TOTAL 61 117

N = 22)

* Highest ranked by questionnaire
** | owest ranked by questionnaire

R e
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In terms of the highest and lowest rated proarams, interviewee
and questionnaire assessments are dispiayed in Table 1V.8 for top and
bottom rated program. The top three interview-rated programs were
combined with the top three questionnaire rated programs. Program CC
is included in both top thfee ratings, but neither of the other top
three questionnaire rated programs received net positive comments
(defined as the total positive comments less the total negative
comments for that program). The bottom three interview rated pro-
grams included two of the bottom three questionnaire rated programs.

Although a rough correspondence existed between interview and

TABLE IV.8
COMPARISON OF ASSESSMENTS OF PROGRAM SUCCESS BY QUESTIONNAIRE
RESPONDENTS AND INTERVIEWEES: THREE HIGHEST AND THREE LOWEST
RANKED PROGRAMS FROM EACH SOURCE*

QUESTIONNAIRE INTERVIEW
NET POSITIVE
PROGRAM RATING RANK (N = 10) RESPONSES RANK (N = 30)
Z 1.29 1 0 7
ccC 1.67 2 +10 1
S 2,17 3 boded
B8 2.50 hobol +6 2
L 3.50 o +3 3
B 2,44 5 =17 29
H 3.40 8 -1 28
K 3.83 9 -19 30
E 5.00 10 "

* Only nine programs are listed due to overlap.
** Insufficient responses for ranking.

W~
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' questionnaire respondents' assessments of success, the questionnaire ";";ii
h assessments of top and bottom ratings were used for further analysis -
due to the more systematic method by which they were obtained.
-
Distribution of Problems . . 1

As with the questionnaire, problems were categorized through
the critical incident technique from incidents reported by interview-

ees. The distribution of problems encountered as perceived by the i

«
interviewees is presented in Table 1V.9.
TABLE 1V.9 --«::
DISTRIBUTION OF PROBLEMS AS PERCEIVED BY INTERVIEWEES IN REPORTED )
CRITICAL INCIDENTS
Number of ' «
critical incidents .
Problem Category by category Per cent
Political and Economic
Problems External to the
Program--US 63 28.6% . . )
Political and Economic
Problems External to the
Program--Other Countries 34 15.5
Technologfcal Uncertainty 35 15.9
Organization and Structure 22 10.0 -
Personnel and Staffing 17 7.7
Program Process Problems 46 20.9
Other Problems 3 1.4 -
220 ) 100.0%
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The distribution of problems shows the largest problem
concentration on political and economic problems in the US of almost
30 per cent. Almost half of the responses in this category resulted
from three programs, B, K and CC of which the latter two are included
in the group of the three highest and three lowest ranked programs
from the questionnaire assessments. Program K, an Air Force coop-
erative development program, was discussed with two former key
members of the system program office. Much of their discussion in
the political and economic area centered on the termination of the
program. The former Deputy Program Manager said:

(Program) termination came as a big surprise. Colonel
(Systems Program Director) presented status of the pro-
gram at a US/(Other Country) Steering Committee meeting

at Edwards AFB, California, at which several programs were
being discussed and reviewed. The program status was 0K
through the definition phase and he wanted a decision to
go into full scale development {leading to production).
Both governments were apparently behind the program, but
it was terminated anyway at that meeting. Officially,
both governments felt that the program was going to be too
costly to proceed. I felt that the (Other Country) Vice
Minister for Defense, on his way to the meeting, stopped
off in Washington to meet with the US Director of Defense
Research and Engineering. In a personal chat, though the
minister spoke reasonably good English, he erroneously got
the impression that the US wanted to opt out. The Director
got the same message from the Minister. Apparently each
country thought it was doing the other country a favor by
cancelling the program.

And from the other member of the program office:

Program wasn't really terminated; just didn't go into the
prototype construction phase. The evaluation for the
construction phase was completed; the decision not to
proceed was made by Secretary of Defense. It appeared to
me that there was a misunderstanding between the (Other
country) and Secretary of Defense, each thinking the other
country wasn't really interested. In addition, the pro-
curement philosophy at that time did not incluée prototypes
unless a firm requirement existed for the system., Since

)
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there wus no definite requirement and since it seemed
that (Other country) didn't really want to proceed,
program was cancelled.

Two points to note from this narrative are (1) that the
steering conmittee was not uniquely associated with Program K--other
programs were also under their purview, and (2) that US political
action coupled with a lack of a strong requirement for the program's
system placed the program in jeopardy. The first order problem in
Program K was the lack of US support at the Secretary of Defense
Tevel, which was apparently unknown to the program office. The lack
of support was such that another first order problem, the communica-
tions breakdown between the US and other country Minister, led to ‘

cancellation.

Program CC, a Navy cooperative development and production
program, experienced a US bureaucratic problem that almost brought
the program to a close:

When the development program was formed, the Foreign Military
Sales Act of 1968 was not in being. The Act required that

all purchases from stockpiles be at actual cost plus an over-
head charge. The original Memorandum of Understanding, signed
by the US, provided that the US would supply a major subsystem
around which the system was designed. At that time a price

was decided on and the cost, work, and balance of payment

shares for the Participating Governments established. When

it came time for the US to deliver the subsystem, 1t had gone
out of production, and a later modified subsystem of the

same type replaced it in the US inventory. The cost for the
new system was several times higher than the older system,
which was sti11 available, but in war reserves. Replacing the
war reserves would require efther starting up the production
Yine on the older system or replacing them with the new systems,
As the Foreign Milftary Sales Act read, cost of the new sub-
system would be charged to the program. Resulted in a Steering ¢#
Group meeting which led to the US member going to the Secretary

of the Navy. Result was that the cooperative spirit of the
program was gone, the program delayed for several months, and
the program cost significantly increased.

VIO
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The first order problem resulted from the lack of flexibility
in the US procurement law at that time to accomodate the special
requirements of an international cooperative technology program.
The resulting second order problems were cost escalation, schedule
stretchout and a major threat to the cooperative arrangement as the
program was entering production. The problem was ameliorated some-
what because of trust by the Steering Group members of one another,
The problem was partly solved by effective response to the problem
by the US member of the Steering Group. He was able to have the
price reduced so that the program impact was tolerable by the other
countries.

The second category of probliems of note is the category of
program process problems with a weight of 21 per cent. Problems in
thts category included problems of contracting, communications and
objective setting. In the contracting area:

Under the conditions of assembly of (program H) in the

participating country, the reputation of the US is so

important, affecting all other cooperative as well as FMS

(Foreign Military Sales) items, the US protected itself

by inserting a contingency clause in the contract with

the US prime contractor which said that if the other

country's prime contractor is unable %o complete {ts

portion of the cooperative production the US prime would
complete the production so as not to cause embarrassment

to either country.
Several of those interviewed mentioned the critical role of communica-
tions, not only internationally, but within US management structures.

An example of the results of inattention to comnunications problems

is the following:
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On the {missile) program with the Australians, the program -
manager was required to go by military aircraft to save the
money of a commercial ticket. Out of a planned 17 day trip,
he sat on the ground awaiting transportation for 14 days,
leaving him only three in Australia. When he had arrived,
all the decisions had been made by the Australians, and the
cooperative program folded, apparently because they felt

that the US wasn't interested.

Another problem of communications is having too many communicators.
One program had seven major contractors and five government agencies
(tncluding two other country program offices). In one meeting
concerning the interface of the aircraft with its high technology
engine, representatives from each organization were present. The
problem concerned responsibiiity by the contractor teams for the area
of interface. The individual interviewed said that there were 25 to
30 dffferent conversations gofng on simultaneously and "everyone came
out of the meeting at the Embassy after talking his own problem, and
nothing was solved. The decision was finally made after several
months by a US officfal, and everyone abided by the decision.”

In speaking of two potential US/European cooperative develop-
ménts that never came to pass, an Air Force official commented on the
objectives or requirements matching problem:

For friendly governments to incorporate US technology fn

their requirements, they must know something about the

technology. At least two to three years before the
technology is generally known to other countries, either

who are not allies or who do not have the technology base

to absorb the particular technology, the efforts should

be revealed to them (friendly governments).

0Of particular note as with the questionnaire data {s the

paucity of incidents in the personnel and staffing problems area (17)

of 220 comments) considering the emphasis on personnel in the R&D
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management literature. Both incidents concerned the feeling in the
military R& community that being a program manager for an inter-

national cooperative technology program is a “dead end job." One

former manager's view is:

The program manager's job in cooperative R&D is viewed as
an additional duty. It's very easy to get burned. As a
result good Air Force managers shy away from them,

Another's:
The international area is avoided by prograin managers because

of the additional layers of offices you must coordinate with

and because there is a greater amount of uncertainty in the
international program.

Discrimination Between Mare and

Less Successful Programs

Using data from documents, questionnaires and interviews, the
more successful programs as determined from questionnaire respondents
(Programs S, Z, and CC) were compared to less successful programs
(E, H, and K). The programs were compared in terms of the following:

{1) Program characteristics

(2) Views of and action taken by program management

Program Characteristics and Relative Success

Table IV.10 displays selected characterisitcs of highest and
lowest rated programs which were derived from documentary data and
interviews. The relatively common characteristics of both groups
include the spanning of the technological stages by each group, the
program cost ranges within each group, and the location of the pro-

grem offices in the US. Further analysis of the technological stages




— ——— T

106

TABLE IV.10
COMPARISON OF SELECTED CHARACTERISTICS FOR
THREE HIGHEST RATED PROGRAMS AND THREE LOWEST RATED PROGRAMS

CHARACTER- HIGHEST RATED LOWEST RATED
ISTIC PROGRAMS PROGRAMS
PROGRAM S z cc E H x

TECHNOLOGY  ADVANCED PRODUC- ENGINEER- ADVANCED PRODUC- ADVANCED

STAGE DEVELOP- TION ING DEVEL- DEVEL- TION AND ENGI-
MENT OPMENT AND OPMENT NEERING
PRODUCTION DEVELOP-
MENT -

COST RANGE $1-10 Over $100 - $10 - UNK $100 -

mil $1 bi 500 mfl 50 mil 500 mil
ACTIVE
STEERING
COMMITTEE Yes Yes Yes No No Partial
NUMBER OF
PARTICIPANTS 2 5 6 2 2 2
STATED .
US REQUIRE- v
MENTS Yes Yes Yes No Yes No
PROGRAM
QFFICE
LOCATION us us & ys us us us

Europe
PARTICIPANTS
ACTIVE IN
PROGRAM
QFFICE No Yes Yes No No No
TERMINATED
EARLY No No No Yes No Yes 01
o
_——“————————J
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reveals that the advanced development in the highest rated group
{Program S) was focused on a small component of an aircraft system,
while that (Program E)} in the lowest rated group attempted to produce
a major subsystem quite important to the success of program K. Also,
program K, as an engineering development effort, attempted a major
stretch of the state of the art, where program CC included both an
engineering development and follow-on production of a system. Pro-
gram CC integrated proven subsystems which had been developed and
produced by several of the participants' home industries. Programs

Z and H were cooperative production programs which had production
lines both in the US and collaborating countries.

Also, cost appeared to have little association with success
in this comparison despite the suggestion of one interviewee that
lower cost programs have lower visibility and hence less interference
in program management. Another characteristic common to both high
and low rated groups was program office location. Program offices
for all six programs were located in the US; however, for program Z
a major segment of the program office was located in Europe to oversee
European production effort.

The most striking difference between the two groups is in
program policymaking organization, In the highest rated group all
programs were directed by dedicated, active steering committees,
while in the lowest rated group, none were so directed. Steering
group presence in all higher rated programs is of particular interest

because it confirms conclusions reached by Hochmuth (1974) in his

case analysis of six programs.
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Other less clear differences between the groups deal with
number of participants, active participation by cooperating govern-
ment managers in program office, US stated requirements, and early
termination. The multiple (five and six, ré5pect1ve1y) participants
in the more successful prog}ams Z and CC are contrasted with the
dual nature of collaboration in the lowest rated group. The exception
in the highest rated group is program S, a small program (four to
five personnel in the program office) in which there were only two
participants and no management participation by the non-US partner.
Membership in each program office by military or civilian government
representatives from each participant occurred in four of the six
programs analyzed, but only in the more successful programs Z and
CC did they actively perform functional management tasks for the
entire program.

US requirements appear to play an important role in the
success or failure of a cooperative program. The requirements
generation process for the US military has undergone significant
changes during the lifetime of the cooperative programs studied.

The presence of a US stated reguirement for a particular system or
capability was present in more successful programs S, Z, and CC as
well as in less successful (and also not terminated early) nrogram

H and apparently reflects a concerned cormitment to continue the
program despite pressures resulting from conflict in the cooperative
endeavor. The importance of non US partners' requirements seems

also to contribute to program success, but possibly at a significantly

lower level (Shéridan 1970). Vhat seems to increase the chances for
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success is a complex combination of importance of the US requirement
and the importance of the alliance under which auspices the program
was undertaken, Importance of requirements and alliances to US
officials were not directly assessed in the questionnaires but emerged
primarily through the follow-on interviews.

Finally, early termination seems to have branded programs as
failures as indicated by the contrast between programs S, Z and CC
and programs E and K. Early termination, it would seem is associated
with the perception of failure after the fact and obviously could
provide no direct indication of program success prior to termination.
On the surface it might appear that a program was terminated early
because factors within the program were faulty or the results from
continuing the program would not be worth the cost. Program K,
however, was apparently terminated by a misunderstanding between the
cooperating partners. Program E, as a major input to Program K,

Tost support to the extent it was dropped by the US and picked up

and modified by the non-US partner into a new, highly productive
program,

in summary

--Steering committee/Board of Directors strongly associated
with success

--US stated requirement strongly associated with success

--Multiple (more than 2) national participants important to
success in larger programs

--Active participation in program management by all partners
strongly associated with success

.0
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-=Strony non program ties between participants (such as NATO) - -
associated with success ¢

--Effect of Technology* stage uncertain )

Management Perceptions and Actions -

In addition to differences between high and low rated pro- .« [

gram characteristics (controllable to some extent by representatives
of the sovereign partners), actions of program managers are of parti-
cular interest. One way of distinguishing between management actions
on high and low rated programs is to measure the relative attention
given to first and second order problems. First order problems were
previously defined as those which initiated a chain of events, while
subsequent problems in that chain were termed “"second order.”
Understanding of how management allocated management and time
resources between first and second order problems may be derived from
content analysis of questionnaire respondents. Differences in con-
centrations of problems for highest and lowest rate programs in first

order categories suggest differences in perceptions of problem sources

by managers from the high and lTow rated program groups. Differences
in concentrations of problems in second order categories for the two

aroups suggest differences in kinds of interventions by managers of .

high and Tow success programs into the chain of events stemming

from first order problems,

*Further analysis of technological factors will take place in the
following chapter,
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TABLE IV.11
COMPARISON OF THE DISTRIBUTIONS OF FIRST ORDER PROBLEMS IN EACH
PRGBLEM CATEGORY FOR THE THREE HIGHEST, THREE LNWEST, AND ALL
RATED PROGRAMS: MATRIX DISTRIBUTIONS FROM CONTENT ANALYSIS

Problem Three Highest Three Lowest All
Category* Rated Programs Rated Programs Rated Programs
n % n % n

’ 1 33 27.0 16 22.5 9 22.9

2 27 22.1 19 26.8 98 23.9

3 10 8.2 8 11.3 45 1.0

4 28 23.0 8 11.3 72 17.6

5 6 4.9 7 9.9 3j 7.6

6 18 14.8 13 18.3 64 15.6

7 0 0.0 o 00 6 _15
122 100.0 n 100.1** 410 100.1**

*Problem Category: 1-~~External Factors--US

2--External Factors--Other Countries
3--Technological Factors
4--Organization and Structural Factors
5~-Personnel and Staffing Factors
6~-Program Process Factors
7--0ther Factors

. **Do not add to 100% due to rounding.

Table IV.11 shows the comparison of distributions of first
order problem {problem source perceptions) for highest rated, lowest
rated and all programs. Interestingly, the differences in percentages

for problem categories One and Two indicate that the respondents from

[}
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the highest rated programs saw the largest concentration of problems
(27.0 percent) resulting from the political and economic environment
of the US. Contrast that perception with the largest concentration
of perceived problems (26.8 percent) from respondents on the three
lowest rated programs resulting from external factors of cooperating
countries.

The other major apparent difference occurs between Organiza-
tional and Structural problems and Program Process problems. While
respondents from the three lowest rated programs saw a major source of
thelr problems as related to such factors as requirements, budgeting,
control techniques and other program process issues, (18.3 percent)
those from the three highest rated programs viewed major problems as
those of program office organization, authority, and relationships
to higher echelons and supporting US and foreign organizations (23
percent).

Table IV.12 shows the resulting distribution of second order
probiems after transformation of the critical incidents by the asso-
ciation matrix discussed above. For the highest rated programs,
categories of problems that were affected included a significant
decline in political and economic problems (from a total in categories
one and two of 49,1 to 32.0 percent) as well as a moderate decline
in organizational and structural problems (from 23.0 to 18.9 percent).
Increases occurred in technology problems (from 8.2 to 12.3 percent).
and problems of program processes (from 14,8 to 29.5 percent). For
the three lowest rated programs similar patterns of declines and

ingreases in category weights occurred. The shifts in Eoncentrations
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TABLE IV.12
COMPARISON OF THE DISTRIBUTIONS OF SECOND ORDER PROBLEMS IN EACH
PROBLEM CATEGORY FOR THE THREE HIGHEST, THREE LCWEST, AND ALL RATED

\ PROGRAMS: MATRIX DISTRIBUTIONS FROM CONTENT ANALYSIS
Problem Three Highest Three Lowest Al
Category* Rated Programs Rated Programs Rated Programs
b S— —_n. * n_ % -n_ _z
1 18 14.8 6 8.5 45 11.0
2 21 17.2 N 15.5 53 12.9
3 15 12.3 14 19.7 79 19.3
4 23 18.9 8 11.3 48 n.7
5 8 6.6 4 5.6 28 6.8
6 36 29.5 26 36.6 148 36.1
7 1 _.8 2 28 _9 _22
122 100, 14+ N 100.0 410 100.0

*Problem Category: Il--External Factors--US

2--External Factors--Other Countries
3--Technological Factors
4--0Organization and Structural Factors
5--Personnel and Staffing Factors
6--Program Process Factors
7--0Other Factors

**Do not add to 100% due to rounding.

reflect both the nature of the first order problems in producing
second order problems and the perception of the respondents about
the results of the first order problems. Assuming the kinds of prob-

Tems were similar in having the potential to produce similar effects,

e
[



114

it is recessary to ohserve the differences between the second order
areblem distributions of the highest and lowest rated programs to
‘dentify the results of the two sets of first order problems. Four
of tne seven categories are ncticeably different. First, the external
political and economic problems of the high ranked programs are six
percentage noints higher than the low ranked programs. Also the
perceived organizational and structural problems are higher (by 7.6
oercent) for the high ranked than for the low ranked programs.
Finally, the emphasis placed on technology and program processes by
the low ranked programs compared to the high ranked programs are
7.4 and 7.1 per cent, respectively. Two explanations for these
differences are suggested:

(V) A more local (program office) orientation by members
of the program offices of programs E, H and K, as compared to those
of programs S, 7, and CC. Two interview comments would tend to
suypopart this speculation: On program K the termination came as a
great surprise to the members of the program office. On program £,
the members isolated themselves, organizationally, from the aircraft
program they were supporting, taking a "closed systems" viewpoint.
'n Lt contingency organization literature previously reported,
cre2nizatiors with the closed systems view are less able to react
tn changec in their environment, hence do less well in a rapidly
changing envirorment, than organizations with a more open systems
view of their envircnment (Thompsan, 1947).

{2) The tachnology uncertainty dimensinn of the 'ower ranked

yrograms, £ and ¥, was mich highcr *oan other pranrams against which

. — — - - = — 3
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they are compared. Programs E and K were attempting to apply major
new technologies to the development of a weapon system. In the higher
rated group state of the art advances were minimal. The relatively
Tow weights in the international and cooperative categories may
indicate that the program ﬁanagement was forced to concentrate its
managerial resources on the solution of technology problems and let

the problems of organization, structure and relationships with foreign

and US hierarchies accummulate.

Management views of sources of problems appear to be a distin-
guishing feature between high and Tow rated programs. Managers from
more successful programs see the majority of their problems stemming
from the US military bureaucracy and the political and economic
environments of the US. On the other hand, managers from lowest
rated programs see the majority of problems stemming from the inter-
national cooperative dimension-~the political and economic environment
of non-US cooperating nations,

Management responses to problems, although primarily concen-
trated on program processes in both high and low rated programs,
showed major differences in the relative attention to program proc-
esses and program structure and organization. Managers of the highest
rated programs sought solutions to first order problems through the
structuring and organizing of the program office and its supporting
hierarchy to deal with problems normally encountered on a single
nation effort. But their responses indicated that they also concen-

trated their attention on the structure and organization to deal with

'®
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net Yams neperated gs 3 result of the i~twerngt-onma’ cooneritive natuyre

fRes

n€ *troorgarza, Aop2rently, manaders in the lowes* ratzd prograTs,

51223, cancantrates their altention or the chors run wnlutions *2o
2rogram process proniems, oraferring to treat prohleams as they arose.
rathans thar to ctructure organizoticns and ~echansms tn deal with
e

Tha degres *o which major technological advences required
¢ T Towest rated orograms sapped the managerial attention of the
croorams is indeterminant; however, the heavy concentration on the
nachnical probler category by the lowest rated group indicates inor-
¢i1ate attention there which could have been devoted to program

strusture ard organization.

N




CHAPTER V
ANALYSIS

The overall question which guided the research was: What
denotes the successful from the unsuccessful international cooperative
technology program? Four basic questions, derived from the overall
question concerning program success factors, address the four general
aspects of the management of international cooperative technology pro-
gram management. The US bureaucratic aspect is addressed by Question
One and concerns what happens to a program because of the necessity
to operate in multiple military bureaucratic environments. Question
Two isolates the international aspect, addressing program success in
terms of the interaction of two or more sovereign "parents” and their
respective political, economic and cultural environments. Question
Three concerns the program itself, focusing on program management
and the structure, organization and procedure of the program while

Question Four addresses the effects of technology on program success.

Response of US Bureaucracies

Question One: What is the association between military bureaucratic

environmental factors such as decision review processes, funding

policy, interagency conflict, and decision delay with the perceived

success of international cooperative technology programs?

Military bureaucratic environmental problems can be divided

into two areas: (1) problems resulting from the US military

117
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-,reaccracy maraging international cooperative orocrams, crel (7]
~~onlers sterming ‘rom the interaction tetween particinan® hurecu-
craties, The first area deals with probiems of dec sion re.’ew
crocszs, quite often accompanied by interagency conflict, funding

policy ~roblems and program delay. Interaction s discussed under

Question Two.

Decision Review Process and Interagency Conflict

The groun of highest rated programs avoided most of the
prablems of decision review and interagency conflict by their struc-
tural 'nclusion of a central policymaking group for each program.

The ieast effective of the three policymaking groups, or steering
groucs, was associated with the advanced development program S; how-
ever e other two programs' steering groups succeeded in isolating
their programs from the attendant bureaucracies, providing access to
high level 07 ¢%cials who could reasonably and auickly obtain action
on m.ior issues, and allowing a close re*atiorship among the partici-
Da~%% and program management. Several problems still arose, however,
which ¢ ~eatened the survival of one program and the viability of
Furopean parcicication on the other. On arogram (C, Tegal provisions
A7 L1+ S Foreign Military Sales Act nf 1965 caused @ potential
senald a3t increase to the major US contributed subsystem, ard
th. other varticipants prepared to terininate. Access tc the lervice
eoretory by the US 3teering Group Represertalivae succeeded in
g s e e situacoon through a significant.y recduned cost far the

S autcyst e, o oorgargm I, an agency cheraed ot AL

"
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procurement task expected to perform that task at European subcon-
tractor plants. Such an imposition of US procurement practice was
intolerable to the European participants for a number of reasons,
not the least of which was the sovereignty issue. Action by the
steering group elevated the problem immediately and a compromise
solution obtained.

None of the lowest rated group of programs contained a
similar policymaking group--as a result they were each subject to
multiple layers of the bureaucracy which "wanted to help" by providing
analysis and assistance teams to each program. Such analysis and
assistance served to delay decisionmaking and elevated the day-to-
day management of the program from the program office to the staff.
The tendency for programs of an international nature to attract
"helpers" was real: one project engineer for a small internatignal
cooperative exploratory development program reported that he was
required to coordinate each project decision through eight offices,
while an equivalent unilateral effort required only two coordinations.
Another program manager (on program K) detailed the extensive “help"
provided, especially in Europe, by several staff agencies. A pre-
vious, highly successful program, received little "help" because the
prevailing attitude was that the program would fail. Additional
help seems to draw managerial attention away from program management
and increasingly toward supplying answers to inquiries from decision
levels and independent, "concerned" specifalist agencies.

Other low rated programs exhibited similar problems with

decision review processes and interagency conflict. Program H

.
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resisrznts decried the lack of support for thai- decicinn~, ~ennnd
7.235.nz hy higher levels, and technica? decisianc reyrrged “--

20 Tic:t reaspns,

In general, programs which were abis tn avoid mylitipls “ayer
of =av-cw reflected a higher perceived level of success among oo
tionnaira and interview respondents. Avoidance tanck nlace nrimavily
thro.on steering groups which isolated program offices from bureasu-
cratic layers yet obtained entre at several arganizetional levels.
7 ragrams which were unable to avoid layering experienced apparenily
craater decision delay and associated cost growth and tended te be
rated lower. Also, interagency conflict occurred to some extent ixn
each program studied but appeared to have a greater negative impact

on tnose nrograms without a functional steering group.

Fundirg Poticy

Two asrects of funding policy differences were repeatedly
merticred as causing anxiety among program manégerment nersonnel:
(1) ‘ncremental funding (characteristic of rot cnlv the U5 but of
sevevat Fyronean partners) and (2) fiscol yoar o “ferences.  Incra-
ment =t 7 oagiac apparently was exparienced Ti iTo mgre than on g
unitgro-al oragrarm,  The incremental “uncing was <znniicated, ¥la-

ay-r, nu the difforent fiscal years and accornac. oo osudget cynler

]
.
L

ariioaints so that fund reprogramaing coula weour more oflen,

Loes sooonesTal prearams dealt with both neol'on o e ovage
with ¢ % arent layels of success. More suceoc, roavars des el
thrount comaands of acreement, operating 4 vere ey
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under the overall control of a steering group. As a result funds
were not available for reprogramming into other unilateral efforts.
(Program CC respondents related the story of a funds manager's
attempt to use funds appropriated for the international program

to "bailout” a unilateral effort. When the repraogramming was dis-
covered, the individual was fired). In addition the more successful
programs structured means for precluding major changes in participant

contributions through currency fluctuations.

Decision Delay

Decision delay resulting from the interactions of the part-
ner bureuacracies and political structures pervaded each program.
However, delay was recognized as a necessary cost of conducting an
international cooperative technolcgy program, Because of the complex
nature of the delays, no average length of delay for a program could
be determined, but questionnaire and interview respordents almost
universally commented that delays as high as twice the expected
length of an equivalent program were not uncommon. Stefanini (1977),
discussing European cooperation in the armaments field, presents a
relationship based on his experience between time ircreases and
number of participating countries. The form of his relationship is
one of diminishing marginal increases in time to completion (e.g.

a total increase for six partners of 82 percent), howaver he
supplies no data to support his contention,

.n an eariier study by the author, one aspect of decision

aelay was analyzed for international cooperative programs: that of
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on cooperative programs at a much earlier time during the process to
program go ahead. Two aspects of the chart should be noted: First,
the extensive delay in initiating the programs of international
cooperative nature as compared to the unilateral effcrt (Programs A
and G took about twice ag Tong to initiate as the unilateral Program
C). Second, the regular pattern of communication which appeared

for Program C contrasted with the apparently erratic and repetitious
communication patterns of both of the international cooperative
programs. ’

Decision delay, however, did not seem to be directly asso-
ciated with success or failure of a program except in the extreme.
Instead, the factors causing decision delay and the responses to
delayed decisions by program management appear to be more germane

to program Success.

In summary, programs separated or isolated from the military
bureaucratic environment were rated more successful than those which
were not. As an apparent result of the isolation, decision review
processes were shortened and interagency conflict was reduced.

Program managements which were aware of the potential effects of
incremental fundinq and differing fiscal years and which structured
financial instruments to protect from resulting fluctuations in
funding were rated more successful than those which did not. Decision
delay, recognized as a necessary aspect of an international program,

did nc* seem to be associated with more or less success,

s - .M
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International Environment

Question Two: What is the association between international environ-

mental factors such as geographical separation, cultural and language

differences, national technological capacity and management philosophy

differences with the perceived success of international cooperative

technology programs?

Problems associated with the international environmental com-
prised 15.7 percent of total problems from questionnaire forced data,
23.9 percent from content analysis of questionnaire data and 15.5
percent from interview critical incident analysis. Perceptions by
respondents from highest rated programs indicated that the inter-
national environment accounted for 22.1 percent of first order
problems while respondents from the lowest rated programs perceived
international environmental problems as comprising 26.8 percent of
total program problems. Two factors could account for the differences
between high and low rated programs: (1) more, and more severe inter-
national problems did occur to lTow rated programs which led to their
low success ratings, or (2) the orientation of program managers of
low rated programs was that a large proportion of problems stemmed

from the programs' international aspects.

Geoaraphical, Cultural and Lanquage Factors

Several! instances where geographical separation affected pro-
gram success were noted, but no general pattern emerged. Problems of

communication and transportation due to geographical separation arose
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several times, most notably in the potential US Australian collabo-
ration which failed because the program manager took excessive time
in travelling to Australia. US European geographical separation
also appeared to aggravate communication problems. Fund limitations
encouraged less rich forms of long distance communication, such as
letter and message, which further complicated problems. US Canadian
programs were on the whole successful in achieving technical objec-
tives, though at cost and time penalties. But technical success
could have been more influenced by close language and cultural ties
or a special cooperative environment which built up and was codified
in special US Canadian cooperative institutions (such as the United
States Canada Defense Production Sharing Program). Officials inter-
viewed indicated that although individual programs succeeded in
accomplishing technical goals, no cooperative production of US
Canadian developed equipment occurred. All of the most successful
programs were with NATO allies (two under NATO auspices), while two
out of three of the least successful programs were with NATO allies
(but not under NATO auspices). Managers associated with the third
program in the least successful group reported many cultural “horror"
stories in dealing with non NATQO nations. Cultural and social prob-
lems arose also, however, with US European programs in terms of
holidays, overtime, status of labor unions, accounting conventions,
role of quality assurance, measurement systems and so forth,
Apparently geography, culture and language_, .. ugh factors which

must be addressed in cooperative programs, were only marginally

important to program success.
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Management Philosophy Differences

Table V.1 displays some of the management philosophy
differences between participants which tended to cause stress in
international cooperative programs. Where the US applied large
manpower and dollar resources to military technology programs,
made numerous and large program changes and emphasized governmental
control of contractors, Europeans tended to make more marginal
changes, apply more limited resources to programs and leave control
to contractors, providing only broad general guidelines. As a
result US control techniques applied to European contractors on
several programs elicited negative reactions and threatened several
key contractors' participation. Although the management philosophy
differences did not appear to be directly associated with relative
success, such differences led to strain of the cooperative arrange-
ment and possible failure.

Several other differences arose as issues between US and
other national participants. Program office size and program manager
authority were two areas of disagreement - the latter especially
causing problems. European government program offices are necessarily
Timited because of the size of the military and supporting bureau-
cracies, especially among smaller European countries. As a result
significant effort, performed in the US by government officials, is
performed by contract in Europe. With small procurement staffs,
program manaqgers know supporting staff personnel well and appear to

exert more personal influence than do US program managers. On one
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highly successful program a European manager indicated that plans
called for him to change posftions with his program's contact in his
home service staff so that continuity and detailed understanding of
program structure and progress could be maintained. In contrast,

an interviewed US civilian'program manager with years of international
cooperative experience was isolated from similar current work due to
US personnel policy.

Lack of authority of the US program managers and steering
committee members to speak and act for the US on international pro-
grams was mentioned by US and European respondents in contrast to
the authority of European representatives., One highly rated program
nearly was terminated because a commitment made by the steering
group's US representative was reversed by higher authority. The lack
of authority of program managers on several lower rated programs was
admittedly exploited by cooperating partners by their bypassing of

program directors to obtain action not favored by US program managers.

National Technological Capacity

Related factors associated with program success were the
capacity of partners to absorb and exploit US generated technology
and the perceptions of the respondents of US technology exploitation.
Reference to Table III.7 shows that both military and civilian
respondents felt that international technology exchange had
significant value to the US. But questionnaire comments revealed
that the majority of respondents felt that key technologies would

flow from the US to cooperating partners as a result of most

A

M



international cooperative technology programs. Concerning two o
of the three highest rated programs, respondents indicated that

the end result of the program was or would be a joint production

of technology rather than a net outflow from the US. In the third T e
highly rated program a major technology outflow was recognized by

all participants through the memorandum of understanding, and
recovery of US expended funds for the development of the technology
was provided for. 0On the three least successful programs respondents
indicated that a major outflow of US technology resulted in each

case. Program E technology was transferred to the European partner

who developed the technology further into a system which the US
subsequently purchased. On Program K the European partner obtained
US technology in conjunction with the program which was adapted o ]
later for a joint European system. hd '%
Programs where the cooperating partner(s) has the capacity

to absorb but not exploit US generated technology, as occurred in

Program H, appear to be unaffected by a net technology outflow from . ® L
the US. But programs which contain a US developed technology as a

key element of the program and include partners with the capacity

to extend or exploit the technology outside the confines of the

program appear to be less successful than those which jointly

develop technologies. Minimizing net technology outflow from each

participant, through matching US and other participants' technological

expertise, appears to be associated with program success.
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To summarize, the international environment presented a
much larger perceived source of problems to respondents from lower
rated programs., Among the perceived problems, geography, culture
and language were important, but differences in these factors were
not necessarily associatedAwith program success or failure, Differ-
ences in management philosophy, especially between US and European
managers, appeared to generate stress, but again problems resulting
from such stress occurred within high rated and low rated programs.
The capacity of a partner to exploit a net technology outflow from
the US was associated with lower rated programs. In each case,
however, success appeared more dependent on how nationa] leaders and
managers prepared for and responded to international environmental

problems than on the nature of the problems themselves.

Program Structure and Management

Question Three: What is the association between collaborative

arrangement and procedural factors such as the agreement to collabo-

rate, program policymaking, conffict resolution and program management

structure with the perceived success of international cooperative

technology programs?

The cooperative dimension deals with the interaction of two
or more sovereigns in the structure and conduct of a joint technology
effort. Distinctions arose hetween high and low rated programs in
both program structure and conduct. Organizational and structural
problems accounted for 18.2 percent and process probIems for 13.6

percent of the forced distribution of auestiornaire responses, After

A.
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content analysis they accounted for 17.6 and 15.6 percent respec-
tively. Interview respondents reported 10) percent of perceived
problems were organizational and structural while 20.9 percent

were procedural. In the discriminant analysis between the three
highest and three lowest rated programs, organizatioral/structural
and procedural problem distinctions are striking. While the highest
rated programs strongly emphasized organization and structure over

procedure (23.0 to 14.8), just the reverse occurred in the lowest

rated programs {11.3 to 18.3),

Agreement Characteristics and Policymaking

Successful programs struck a balance in their agreements
between coverage of major problem areas and detail with which each
area was treated. The outline for programs' agreements included
program goals, policymaking authority, management p:rocedures and
termination procedures as well as a host of other considerations.
Sharing ratios were particularly important aspects of the agreement.
For successful programs the cost, work and benefit shares were
balanced within a liberal range (plus or minus 25 percent) to both
reduce the impact of exchange rate fluctuations and balance of
payment disparities and to minimize conflict over such problems.
One less successful program limited fluctuations to plus or minus
five percent while another both Timited fluctuations by a narrow
percentage and by total dollar cost. As program cost escalated

the percentage changed, exceeding established limits. Participants
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hurt by the increases pressured for renegotiation of the sharing
ratios after the fact and created severe program tensions.

As menticned above highest rated programs which had more
than two participants used an active and dedicated steering group
or board of directors to set and enforce policy for their programs.
The steering groups also acted as buffers agafnst attempts by
government aqencies to influence program management. Since stdering
groups had international status they were able to gain entry to
national bureaucracies at several levels and rapidly resolwe conflict
with national agencies. Just the presence of a steering group as a
structural program element appeared insufficient to influence success.
Highest rated programs' steering groups met reqularly, had decision
authority over fundiﬁg, configuration changes, and schedule changes
as well as prime contact awards, and had at least veto power over
personnel assignment to program management. Steering groups of less
successful programs met infrequently, remaining unfamiliar with
progran events, and guided several programs simultaneously, diffusing
their knowledge about each.

The general tone of the agreement also affected the orienta-
tion of the cooperating partners toward the program. If the wording
of provisions indicated non-US participants were equal partners, with
their views and expertise seriously considered, participants tended
to support a program oriented decision even when it tended to conflict

with national interest.

R
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Conflict Resolution

In the highest rated programs, conflict resolution took
place within the steering group. In the lTowest rated programs,
conflict resolution took place on a case by case basis with several
settlement methods. Of all programs studied with more than two
participants, decisions were made by several methods: majority--
based on one participant-one vote, majoritv--based on work or cost
share, unanimity, etc. Advantages of the majority method included
speedy decfsions and "equitability," however, when critical issues
arose, such as the addition of another member to the group or pro-
ceeding from development to production, majority rule was inadequate.
Program termination or partner withdrawal occurred in some earlier
programs which relied on majority rule for major decisions. One i
of the highest rated programs conflict resolution policy called for
majority rule on all decisions, but the steering group, itself,
adopted unanimity as the policy. As a result those interviewed
indicated that a greater level of program orientation arose among
steering group members.,

On Tower rated programs conflict resolution policy was less
well defined or adhered to. Interview and gquestionnaire comments
identified several areas where conflict was handled on an ad hoc
basis: examples included conflict over personnel assigned by non-
US partner, technical data disposal/use after program termination,

termination decision criteria, and production of follow on spare

parts.
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More successful programs had well defined conflict resolution
policies, and management adhered to the policies. Less successful
programs had less well defined policies which were bypassed routinely.
Lack of an agreed upon set of rules to resolve conflict invited

program fnstability and nafiona] polarization of partners.

Perceptions of Program Managers

Competing orientations of program management personnel are
associated with extremes of program success. On one hand, managers
may be considered "program oriented" if their attftudes and actions
indicate that they held the programs' interests above national
interests. An example would he a decision by a US program manager
to favor a partner's home contractor over an equivalent US contractor
to insure continued participation by the partner and to maintain
programn integrity. On the other hand, managers may be considered
"national oriented" if they view their basic task as obtaining the
best conditions and benefits for their own country at the expense
of the program.

One indication of program management orientation would be
the ratings given by program managers to programs in which they
participated. Questionnaire respondents, composed of over 60 percent
program office participants, tended to rate programs as successful,
with over half of the respondents giving programs with which they
were associated ratings in the top two blocks (see Table IV.2).
Interviewees, well over half of whom were not program managers,

responded that international cooperative programs were less successful
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TABLE V.2
PROGRAM ORIENTATION OF MEMBERS AMD NON MEMBERS
OF HIGH AND LOW RATED PROGRAMS

THREE HIGHEST THREE LOWEST

RATED PROGRAMS RATED PROGRAMS
NUESTIONNAIRE
RESPONDENTS N MEAN RATING N MEAN RATING
PROGRAM OFFICE MEMBERS 16 1.25 N 4.73
NON MEMBERS 1 2.18 7 4.00

than equivalent US only programs. Given the rating orientation,
it is necessary to look at the rating extremes for program orjentation
of managers. Table V.2 shows that for the highest rated programs,
program managers gave the highest mean ratings, while for the lowest
rated programs program managers again gave the lowest mean ratings.
Two indicators of program orientation occurred among the
highest rated programs: non-US participation in the program office
and perceptions of problem sources. Two of the top three rated pro-
grams included members of other participants' armed forces within
the program office as working members. Interaction between all
program office members occurred at the program, not national, level.
The program manager of one of the highest rated programs, when
interviewed stated he actively encouraged strong social and work
related relationships between all program office personnel and had

designed several specific features into his management to insure
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this. Additionalily, he actively discouraged socializatfon by US
personnel with members of their own service. The attitude was
confirmed by non US officers interviewed who expressed a strong
attachment to the program and other national representatives within
the program office.

Also associated with program orientation were the respondents'
perceptions of the source of the majority of non technology program
problems. Respondents on the highest rated programs perceived the
majority of political and economic environmental problems as stemming
from their own nation's political and economic milieu. Respondents
on the lowest rated programs perceived the majority of such problems
stemming from the "foreign" milieu.

Program orientation by members of the program office appears
to be positively associated with program success. The inclusion of
non US participants in the program office as working managers and the
perceptions of managers that the majority of program problems stem
from their own political and economic milieu both contribute to

program orientation of program managers.

Action of Program Managers

Specific successful and unsuccessful actions by program
managers were described in questionnaire response content and inter-
views. Kinds of actions which were associated with success were
those which anticipated problems generated primarily within political
and economic environments. Through content analysis of questionnaire

responses, chains of first and second order problems were identified

2.
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and recorded. A distinction between the highest rated and lowest
rated programs occurred in how first order problems were perceived
by respondents and the ways in which management responded to first
order problems with the second order mechanisms,

Referring first toATable IV.11, respondents on the three
highest rated programs viewed first order problems occurring in
program organization and structure (23.0 percent) as compared to
procedure (14.8 percent). Respondents on the three lowest rated
programs, however, viewed problems of organization and structure
as minimal (11.3 percent) as compared to procedure problems (18.3
. rcent). Second order problem weights also show a great disparity
between high and low rated programs and reveal how program manage-
ment responded to first order problems. Naturally, one might expect
procedural problems to »ise significantly (highest rated programs
ta 29.5 percent; lowest rated to 36.6 percent) reflecting action by
program managers. The seven point difference between high and low
rated programs shows up in an equivalent, but reversed, difference
in organization and structure between the groups of programs (highest
ra=»a programs 18.9 percent; lowest rated steady at 11.3 percent).
"re differences, combined with the content of actions of managers
reveaied by questionnaires and interview, show a strong orientation

.¢ ~anagers from highest rated programs toward structuring and
5 gning mechanisms to deal with problems in their formative stages
~ en orohlems ire more tractable. Lowest rated programs managers

c-eferrec + o face problems as they arose and on a prob]em by problem
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In summary, collaborative arrangement and procedural factors
facus on the characteristics of the collaboration agreement, policy-
making and conflict resolution structure, and attitudes and actions
of program managers. Successful programs were born in comprehensive,
but not detailed, program égreements which provided for a senior
policymaking group which would resolve major program conflict
according to established rules. Unanimity proved the best rule for
conflict resolution. Program managers who were program oriented
performed better than those with a more national orientation. Pro-
gram orientation was enhanced by having functional managers from
all participants within the program office and by managers viewing
problems as stemming from their own political and economic milieu.
Successful program managers viewed problems primarily as being
structural/organizational in nature calling for anticipative struc-

tural mechanisms to deal with then.

Technology and Success

Question Four: What is the association between such factors as

technological nature, complexity and stage with the perceived success

of international cooperative programs?

Technological nature, complexity and stage are three aspects
of the technological uncertainty dimension of international cooperative
programs. Technological nature deals with the particular technologies
sought or used in the programs in question., Complexity deals with
the degree to which the program attempted to advance the state of the

art, both in a single technology and a complex of technoloqies, to

.
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achieve program goals. Technology stage (defined on page 71) deals
with the output goals of the program such as knowledge, demonstration,

prototype, or end product.

Technological Mature

The particular technologies represented in the group of pro-

grams studied covered missiles, electronics, airframes, tanks, pro-

. pulsion, ship design, metalurgy and instrumentation. Unfortunately,
only missiles, aircraft, and electronics were represented in the
three highest and three lowest rated programs, and no differences
in success due to technological nature were noted. A possible
relationship between technology nature and a particular national
technological expertise, reflected in perceptions of net technology
transferred, might exist, though no evidence occurred to support

such a relationship.

Technological Complexity

The higher the degree of technological complexity attempted
the more management attention seemed to be directed at technological
problems and less at problems associated with the international nature
of a program. Two of the three lowest programs were directed at major
advances of the technological state of the art (See Perry, 1971, for
one measure of such advances). None of the highest rated programs
sought similar major advances. In two of the lowest rated programs
quantum leaps in technology were called for to achieve program objec-
tives; in the three highest rated programs, technology had been

demonstrated, and technological problems revolved around systems
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integration. Differences in advances also show up in percefved
problems of program respondents. 0On the three lowest rated pro-
grams, technological problems accounted for 11,3 percent of first
order and 19.7 percent of the second order problems. On the three
highest rated programs tecﬁno1ogica1 problems accounted for only

8.2 percent of first order and 12.3 percent of second order problems.
Relatively modest technological goals appear associated with program

success.

Technology Stage

0f the four technology stages analyzed, programs of coopera-
tive research and exploratory development and programs of cooperative
production were rated higher and with less dispersion than were pro-
grams of advanced and engineering development. Figure V.2 displays
all programs rated by questionnaire in the four stages addressed.
The engineering development stage shows the widest dispersion and
lowest average rating (3.39). The highest rated stage was coproduc-
tion (2.29) with research and exploratory development a close second
(2.30).

Probable explanations for a "U"-shaped success association,
supported by interview and questionnaire comments, include the kind
of "product" expected from a program in the different stages and the
"degrees of freedom" in the design of that product. Where research
and exploratory development have knowledge generation or technology
as the "product", the other stages have hardware as the product.

As the product moves from knnwledge or laboratory demonstration to
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FIGURE V.2

COMPARISOM OF 24 INTERMATIONAL COCPERATIVE TECHNOLNGY PROGRAMS:
SUCCESS RATINGS BY QUESTIONNAIRE RESPOMCENTS VS. TECHNOLOGY STAGES

PROGRAMS IN EACH STAGE
RESEARCH AND ADVANCED  ENGINEERING PRODUCTION

SUCCESS EXPLORATORY  DEVELOP-  DEVELOPMENT
RATINGS DEVELOPMENT  MENT
HIGHEST 1 F (1.00)
*
X
U (1.67) CC**(1.67) CC*
4 Q
c S* (2.17)
B B B G
BB
3 R (3.00)
J
Y I
Ka* L’K** H¥*
ACCEPTABLE 4 M EE EE
DD
5 E** (5.00) E** A (5.00)
6
LOWEST 7 D (7.00)
WEIGHTED
AVERAGE RATING 2.30 3.23 3.39 2.29
MUMBER OF
RATINGS 18 25 24.5 29.5

* Three highest rated programs of those rated by 4 or more respondents

** Three lowest rated programs of those rated by 4 or more respondents
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hardware, prototype, and production, it tends to reinforce or
conflict with preconceptions, often based on predetermined require-
ments, held by responsihle engineers or managers from participating
countries. Where the product reinforces the preconceptions, tech-
nclogical conflict may be minimized; where the product conflicts
with preconceptions, technological conflict may be increased, The
potential for technological conflict may be greatest where several
design approaches are feasible, as in advanced and engineering
development. VYhen the basic design is settled on, as in a cooperative
production program, conflict over technological approach may again
be reduced because participants have "bought off" on the design
approach in the memorandum of agreement.

Technology stage appears to be associated with program success
to the extent that knowledge or demonstration oriented programs and
programs where the product design is relatively fixed are more
successful than programs producing components or prototypes where
the potential for technological conflict is higher, The dispersion
in program ratings, however, indicates that advanced and engineering
development programs have the potential for high success due to other

factors discussed above.

In summary, technological uncertainty factors of state of
the art advancenent and technology stage are associated with success,
while technological nature does not appear to be associated with
success. Technological goals which call for modest, non-complex

advancements sesm *0 be associated with success, while major state
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of the art advances seem to be associated with failure. Research,
exploratory development, and production programs are associated
with success, while advanced and engineering development programs

are more associated with failure.




CHAPTER VI
SUMMARY, CONCLUSIONS AND IMPLICATIONS OF THE RESEARCH

Summar

Any two organizations may have difficulty cooperating to
achieve a common objective because of conflict of various kinds. 1In
an international context, relations between organizations cannot be
governed by appeal to supra-organizations, as they might in a single
nation, or single business or company context.

A growing interest and involvement in international coopera-
tive ventures reflects an increasing inter-connectedness of the world.
The benefits of international cooperative ventures include new or
expanded markets; shared development costs; natural, managerial and
technological resources previously unavailable; and other, less sub-
stantive benefits. However the record of successful international
cooperative ventures is dismal. A special case of the international
cooperative joint venture is the international cooperative technology
program conducted by military services. The joint military program
is of particular interest because it 1ies at the extreme margin of
risk of the class of all cooperative enterprises including the
international joint venture. As an international program, problems
of language, culture, differing business philosophies and gonventions
arise. As a cocperative effort, differing goals, strategies and

procedures of participants may conflict. As a technology effort,
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high technological uncertainty, one-of-a-kind nature and limited

life combine to provide an additional dimension of risk. As a
military managed venture, the bureaucracy and character of “protector
of the nation" conflicts with the concepts of technology transfer

and data disclosure which international cooperative technology
programs call for. CEach of the risk factors combine to produce

a very high potential for failure.

The object of this study was to identify relatively success-
ful programs of this type and to determine what factors separate
relatively successful from relatively unsuccessful international
cooperative technology programs.

The method of approach was an exploratory field study to
identify programs, people and issues involved in international coop-
erative technology program management. Data collection methods
included:

Initial interviews--to identify the population of programs

--to identify cognizant government officials
--to identify key issues and categories of
problems

Questionnaire --to obtain a measure of perceived program

success
--to obtain critical incidents associated
with specific programs

Follow-on Interviews--to clarify the concept of program success

--to obtain in-depth c¢ritical incidents
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Documentary Data--to obtain facts concerning international
A cooperative programs studied

The data for 32 international cooperative technology programs
were analyzed to determine measures of relative success; to determine
distributions of perceived problems using critical incidents; and to
isolate important characteristics of programs for association with
perceived success.

The measures of success were applied to the full sample of
programs and to the three highest rated and three lowest rated pro-
grams as identified by the questionnaire respondents. The critical
incidents from the questionnaire were redistributed on the basis of
a content analysis of the responses into seven categories developed
early in the research. Associations stated or implied by respondents
between problems were categorized into first order problems, or
problems perceived to be initial problems in a train of events, and
second order problems which were consequences of the first order
problems. The high and Tow success programs were then compared on
the basis of their associated program characteristics and the first
and second order problem distributions.

Using content analysis of questionnaire critical incidents and
subjective analysis of both questionnaire and interview critical inci-

dents, responses were constructed for the following four questions:

Question One: What is the association between such military bureau-

cratic environmental factors as decision review processes, funding

2 A.
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policies, interagency conflict, and decision delay with the perceived

success of international coope-ative technology programs?

Programs which were able to avoid multiplie layers of review
had a nigher perceived success than those which did not. Programs
avoided the multiple review process through steering groups composed
of high level officials from each participating country. Although
successful programs were isolated from the multiplie layers, through
the status of steering groups they were able to obtain direct entry
to bureaucratic levels where problems could be solved. Programs
which were unable to avoid multiple layers of review were rated lTower
by questionnaire respondents. Interagency conflict was reported on
almost all programs studied, but lowest rated programs seemed to
experience a greater impact from the conflict apparently because
they lacked the effective steering group structure to quickly resolve
conflict.

Incremental funding coupled with the differing budget cycles
of participants were identified as providing more problems to programs
studied than has been reported for incremental funding alone in
US-only programs. Highest rated programs had written into their
memoranda of understanding provision for financial structures under
program management coatrol. This form of funding evidently reduced
high levels of funding uncertainty,

Delayed decisions, naturally present on multi-nation efforts,
were recognized as a necessary cost of conducting such a program.

"ha caures of the delay, such as multiple review levels or interagency
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corflict, and the responses by program management appeared more
germane to program success assessments than the presence or length

of the delay.

Question Two: What is the association between international environ-

mental factors such as geographic separation, cultural and language

differences, national technological capacity, and management philosophy

differences with the perceived success of international cooperative

technology proqrams?

Greater concentration by managers on the international aspects
of programs was associated with lower program success. This may be
explained because either such programs actually did experfience greater
international problems or because managers tended to incorrectly
blame lack of success on the international aspects.

Geographic separation and cultural and language differences
were only weakly associated with lower program success. More
importantly, differences in managerial philosophy, found primarily
in the cases of the US and European partners, were associated with
lower program success. Especially in US program manager and steering
committee member authority, US and European differences became
especially acute, Where US programs adopted such European systems
acquisition philosophies and practices as small program offices,
higher authority for the program manager, and use of personnel
experienced in international R&D programs, they achieved a higher

rating of success than did others.
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Where partners exploited rights to technology obtained from
joint programs with the US, programs were rated lower; where each
partner contributed a major share of the technology employed, programs

were rated higher.

Question Three: What is the association between such collaborative

arrangement and procedural factors as the agreement to collaborate,

program policymaking, conflict resolution, and program management

structure with the perceived success of international cooperative

technology programs?

Differences between high and low rated programs were identified
with forms of programs structure as well as the style in which they
were conducted. Memoranda of understanding for successful programs
contained broad coverage of major problem areas and little detail as
to how problem areas were to be treated; as a result steering groups
and project mangement were able to structure methods for preparing
for and handling specific problems, Lower rated programs were
structured on agreements treating each potential problem in extensive
detail. Problems arose during the course of the nrogram requiring
partners to renegotiate program provisions as the environment changed.

Policymaking for more successful programs was conducted by
active steering groups composed of representatives of each participant
nation; less successful programs either had no such group or had a
group which steered them along with other programs having the same
national particigants. The more successful program agreements, and

T e torlutt of such programs, stressed the full partnership of non
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US participants. In more successful programs where conflict occurred
between participants it was resolved at the steering group leve'
according to rules for handling conflict established in the memoran-
dum of understanding. For less successful programs conflict was
resclved on an ad hoc basis through specific negotiation between
participants.

Program managers of successful programs demonstrated a
close identification with the program, even where such an identifica-
tion conflicted with short range national interests. A high level
of program identification or orientation was associated with active
participation in the program office by military officers from
each participant nation. Program orientation was also associated
with perceptions by program office members that the largest source
of non-technology problems stemmed from their own nation's political
and economic milieu. A more national orientation of respondents
was associated with program management views that the largest source
of non technology programs stemmed from a program's "foreign" nature.
A higher level of national orientation, as contrasted with program
orientation, was demonstrated by respondents on lower rated programs.

Actions of program managers for higher rated programs focused
on problems of program structure and organization--anticipating prob-
lems generated primarily within political and economic environments.
For grograms rated lowest, respondents' problems were concentrated
on program procedures or day-to-day dealing with problems as they

arose.
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west un Fuur: What is the association between such factors as

techroiogical nature, complexity and stage with the perceived success

of 1nternational cooperative technology programs?

Technology-associated factors such as state-of-the-art
izvancenent and technology stage are associated with success, while
~he specific technology used did not appear to be associated with
Jerceptions of success or failure. Technological goals which call
for modest, non-complex advancements seem to be associated with
success, while major state of the art advances seem to be associated
«4tn failure. Research, exploratory development. and production
srograms are associated with success, while advanced and engineering
1evelopment programs have much greater variation in success ratings
and, on the average, were rated much lower.

Table VI.1 summarizes the findings of the study by factor

and high or low success ratings,
Conclusions

The essence of the challenge of managing international co-
scerdat ye technology ventures lies in a basic distinction between
s.cr ventures and other kinds of ventures: a required joint organi-
zewional relationship between venture partners. A small but growing
pody 5€ xnowledge seeks to identify the unique features of inter-
argantzationai relationships as a subset of organizational theory
e and ahite, 1961; Litwak and Hylton, 1962; Evan, 1965; Aiken

crje, VeiE0 Toite, Chisholm and Radnor, 1972; and Neghandi; 1975).

~r5 derived from tris study of international cooperative
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TABLE V1.}
INTERMATIONAL COOPERATIVE TECHNOLOGY
FACTORS ASSOCIATED WITH PROGRAM SUCCESS RATINGS

ASSOCIATION WITH

FACTORS HIGHLY RATED PROGRAMS LOW RATED PROGRAMS
" Dotk PR
1.1 PROGRAM MANAGER ISOLATED FROM MILTIPLE ORGANTZATION SUBJECT T0 MAITPLE ORGANIZA-
DECISIONS LEVEL REVIEW TION (EVEL REVIEW
1.2 FUNDING POLICY INCREMENTAL FURDING COMPLETED BY SAME
DIFFERING BUDGET CY
smcmn TO MINIMIZE EPFECTS OF WORKED FUNDING CHANGES AS TMEY
FINDING CHANGES AROSE
1.3 INTERAGENCY CONFLICT RESOLYED PRIMARILY BY STEERING GROUP RESOLYED BY MATIONAL PARTICI.
' ACCORDING TO POLICY GUIDANCE PANTS ON CASE BY CASE SASIS
1.4 DECISION DELAY DECISIONS TAKE UP TO TVICE AS LONG AS SAME
UNILATERAL PROGRAM
2.0 Ix \¢
TVTEOVERY Facrons
2.1 GEOGRAMMICAL WEAKLY ASSOCIATED
PROXIMITY
2,2 LANGUARE/CULTURAL WEAKLY ASSOCIATED
DIFFERENCES
2.3 MARAGEMENY HIGMER LEVELS OF PROBRAN us sY AEQM1S1TION/
SYSTENS muxsmou ummm. LESS mm«:( T0 DETAILED e
PHILOSOPH g CONTRACTOR BY PROGRAM DOMIRATES
2.4 WATIONAL TECHNO- SAFEQUARDS AGAINST UNCOMPEWSATED US NET TECHNOLOWY OUTYLOW
LOGICAL CAPACITY TECHNOLOGY OUTFLOM: JOINT TECKNOLOGY US EXPLOITED DY PARTWERS
PRODUCT1ON
3.0 PROGRAM FACTORS
3.1 MEMORANDUM OF GENERAL wxmms mmm BRTAILED PROUSDURES
AGREEMEXT OR COVERAGE OF POTENTIAL PROGRAM AREAS,
UNDERSTANDI NG AMEINDABLE
3.2 POLICYMAKING BY ACTIVE, DEDICATED STEERING GROUP; BY STEERING GROWP SNARTD WITH
UNANIMOUS OECISIONS ON IMPORTANY OTMER, wt SARTICIPANT PRO-
QUESTIONS w?s Y US BUREAUCRACY; 8Y
LATERAL ADREDMENT
3.3 CONFLICT RESOLUTION :srm.zyz 8Y AGREEMENT, CARRIED OUT PARTIAEY PROVIDED KY AGREE-
8Y STEERING GROUP MENT. BY.PASSED ON IMPORTANT
188Ut
3.4 MANAGER PERCEPTIONS PROGRAM CRIENTATION - ENVANCED BY FULL :enom. OR TEWTAT [ OR-ERMANCED
PARTNER PARTICIPAT!DN IN PROGRAM SCUSTOMEN™ YICE PARTINER
OFFICE, VIEWS OF EMS AS STEMMING VIEW OF P n%mvs oF
FROM (MN MATION' s OLITICAL AND PROBLENS )
ECONOMIC MILIEU PROGRAM'S
3.5 MAMAGER ACTIONS PROBLEMS CALL FOR ORGAN]ZATIONAL/ PROBLEMS CALL POR PROCEOURAL ,
STRUCTURAL SOLUTIONS - EXPECTED SITUATION anc soumus
RECURRENCE - RECURRING TED
AS NEW PROBL
6.0 TECHWLOGY FACTORS
6.1 MATURE INDE TERMIRATE INDETERMIMNYE
4.2 COMPLEXITY INCREMENTAL, SYSTEMS INTESRATION, MAJOR AND WL TTALE AVANCE«
MINIMU STATE OF THE ART ADVANCEMENTS MENTS Tp STATE OF TME ART,
JOINT TECHNOLOGY PRODUCTION Ont SIDED TECWNOLOBY
PRODUCTION
4.3 STAGES ucswcn EXPLORATORY DEVELOPMENT, ADVANCED, EWSIWEERING
00uCT 10w DEVELOPMENT
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technology programs bear directly on the body of knowledge of inter-

organizational relations.

Theoretical Context

Researchers and other contributors to the body of knowledge
concerning inter-organizational relations have focused their atten-
tion on the conditions which give rise to such relationships--
specifically the motives, costs, opportunities and barriers to the
establishment of interorganizations (Aiken and Hage, 1968,
Schermerhorn, 1975) and on the types of interorganizational structures
(Warren, 1972).

Warren (1972) offers a fourfold typology of interorganiza-
tional structures: The first, "social choice," describes interorgani-
zational relationships where interdependencies are chance, isolated
or even competitive occurrences and as such represent a very low level
76 interdependence, The second, "coalitional" relationships exist
when organizations have opportunities to pursue joint goals without
giving up any authority or sovereignty; several of the less success-
ful programs studied herein might be so classified. The third type
of relationship is called "federative" by Warren. Within each
federative relationship a special organization is established by the
participants for concerted decisionmaking about a particular issue
for an extended time; the remainder of programs studied ‘n this
dissertation might fall in this category. The final type of arrange-

ment is cilled "unitary" in which a supreme authority exists over the
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cooperating organizations, such as the authority of a corporation
 ar several interdependent profit centers.

A major effort in the study of inter-organizational relation-
ships is devoted to the reasons organizations agree to cooperate in
the purs:tit of joint goals. On one hand "exchange" interorganiza-
tional relationships form when decisionmakers from two or more
organizations nerceive mutual benefits from cooperating and jointly
agree that each will better achieve certain individual goals from
cooperation than from autonomous action (Levine and White, 1961;
Aiken and Hage, 1968).

On the other hand, when the motive to interact is assymetrical,
or when one party wants to interact with another who is reluctant,
and the first has the power to force or induce interaction, a “power-
~ependency” relationship obtains. Schmidt and Kochan {1977) describe

he condit ons and motives for power-dependency. They conclude that
c+Y exchange and power-dependency may be combined: in a mixed-motive
~rdel. They found that the greatest freguency of repeated inter-
.ctior occurred where high levels of interdependence occurred

. e ween participants,

Schermerhorr. (1975) observes that exchange relationships are
m0* < at~d by resource scarcity, performance distress, positive value
. cooperation per se, or presence of organizaticnal norms of co-
uoperation. Power dependencies derive from a powerful extra-

uroarizational force demanding interorganizational cooperation.
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Within the theoretical context of interorganizational rela-
tionships most of the effort deals with the motivations and processes
involved in establishing such a relationship; little effort has gone
into how the relationship i; maintained or how relationships are
actually used to achieve joint goals. Also, although Warren's
typology addresses interorganizational relationships in which new
organizations are established to manage the relationship, little
attention is focused on how such an organization operates to most
effectively achieve joint goals in specific environments. The

inferences discussed below are directed at clarifying these issues.

Inferences

Looking at the factors listed in Table VI.1 and their dynamic
interactions, eleven inferences were developed relating the factors
to high or low program success. The inferences form three groups:
The first group of three inferences deals with the ways programs were
governed by the participants. The second group of five inferences
focuses on the program office--program management structure and
psychosocial factors of program office members. The third group of

three inferences deals with technology related factors.

Steering Groups and Program Success

Steering Groups Versus Other Governing Designs. Guidance by

participating governments of international cooperative technology
programs is freguently accomplished through a board of directors or

steering group.




EY

155

i(!'--"nternatioral cooperative technology programs guided by
steering ¢:oups are more likely to be successful than programs
guided by parent bureaucracies or other, ad hoc organizations.

Steerirg groups performed better as supra-program guidance
entities than did individual parent bureaucracies, ad hoc groups
representing parent governments, key individuals or other hybrid
forms. This inference was developed from factors 1.1, 1.2, 1.3,
3.1, 3.2, and 3.3 in Table VI.1. Programs with steering groups
performed better than programs having other supra-program designs
because almost all high level decisionmaking about a program was
concentrated in a single group to which a program manager reported.
Program policymaking, conflict resolution between participants,
budget approval, review of program managers' decisions and assurence
of program adherence to the letter and spirit of the memorandum of
understanding, were all the prerogative of the program's steering
group. The resulting unity of direction, despite sometimes fierce
internal squabbles, isolated the program from the vagaries of parent
bureaucracies and provided increased status to those program managers
operating under steering groups.

A close functional parallel to steering groups in inter-
rational cocoerative technology programs are corporate boards of
““recto-s. A look at US corporate boards of direccors may give some
insirht as to why programs performed better with a similar, supra-
.orporate group than others without such a group.

According to Vance (1968), corporate boards in the US were

s¢* up .0 give the legal appearance that management, specifically @
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company's chief executive officer, was responsible to the wishes of
the stockholders as represented by the board. Vance trdced the evo-
lution of the board of directors as an institution since the post-Civil
War years, showing an increasing authority of the board in corporate

decisionmaking. In recent years, however, the ideal functions of

the board of objective setting, policymaking, developing strategy,
p performing trusteeship functions, and reviewing top management
performance (Koontz, 1967; Conference Board, 1967; Drucker, 1973),
has been undermined by two trends.

The first trend is due to the failure of the board members
to take their role seriously by their accepting membership on too
many boards, viewing themselves as figureheads or crisis managers,
and being reluctant to probe into controversial areas (Mace, 1971;
Drucker, 1973).

The second trend undermining the ideal functioning of boards,
also pointed out by Drucker (1973), is the desire by corporate chief
executives not to have an effective board. They tend to believe
that their own power to run the company would be seriously constrained
by an effective board. Mace's (1971) study of corporate boards show
that corporate executives failed to provide outside directors with
sufficient or timely information on which to base informed decisions.
Chief executives also insured that board compensation was insufficient
to demand the quality of attention from outside directors necessary

to perform tasks as specified in corporate charters.

A
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Apparently responding to that tide of criticism and an
increasing climate of public liability of outside directors, corporate
boards have recently worked to increase their effectiveness. In
racent years they have demanded independent audit authority and have
made increasing use of committees within the board to specialize on
areas of strategy, financial policy and executive hiring and compen-
sation (Bacon and Brown, 1977; Thomas, 1979).

The steering groups addressed in this study did not appear to
undergo the problems identified by Mace and Drucker, except in iso-
lated cases. As a possible explanation it is important to note that
one key difference between steering groups and boards of directors
lies in the lack of parallel to the concept of the outside director
within steering groups. As a result parent governments had control
over the number of steering groups on which one representative could
serve. As representatives of their home governments, steering group
members saw very clearly the importance of their rgles in setting
policy, resolving inter-participant conflict, and dealing with budget
issues. Even more important, as single points of contact concerning
the‘r programs for their home governments, they were ferced to probe
inty all aspects of their program's performance. Their stake in
their program was very high. Thus, the joint nature of a program lent
strength to the role and function of the steering group.

Also important is the relative rank of the program office
manager (as compared to the members of the steering group), information

flows and compensation. Usually program managers were one military

0.

“.
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or civilian rank lower than steering group members; in a few cases
several ranks separated the two positions. Information flows to
insure timely and adequate data on which to base decisions was often
required by the memoranda of understanding or supporting documents;
problems did arise occasionally, but the steering group usually was
able to replace the program manager who failed to provide desired

* data. Compensation was out of the control of either program managers
or steering group members because of their government status.

In the literature on interorganizational relationships,
Walton's (1972) conclusions concerning the "stakes" of a program's
partners are especially important to the understanding of the success
of those programs having steering groups. Walton describes the goals
and processes in such a relationship in terms of "instrumental
stakes" and "expressive stakes." Instrumental stakes are the goals
which a participant holds which he expects to be fulfilled by the
joint venture. Instrumental stakes call for two kinds of processes
to achieve the goals: problem solving and bargaining, Problem
solving processes are viewed by participants as resulting in variable
joint gain while bargaining processes are viewed as having a fixed
joint gain with participants' shares being variable.

Expressive stakes are those in which participants "express"
the roles they wish to play and the relationships they wish to
establish within the new organization. Expressive stakes can either
reinforce participants' identities or conflict with them.

[1 the federative model (Warren, 1972) of interorganizational

relationships, a new, operating organization is established to provide
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concerted decisionmaking about a joint issue. Such an organization
would deal with both instrumental and expressive stakes of partners.
Since a basic conflict arises between the satisfaction of instrumen-
tal, problem solving stakes and bargaining and identity processes
(Walton, 1972), an organization designed to separate the two might
tend to reduce conflict,

An operating organization divided into a relationship oriented
steering group and a task oriented program office has the advantage
of such a separation. The steering group deals primarily with bar-
gaining processes between the partners. Within the steering group
partners are allowed to pursue expressive stakes; handled properly,
expressions lead to identity reinforcement for each partner. Much
of the problem solving process leading to partner instrumental stakes
is accomplished by the program office with only the most important
questions raised to the steering group level. Interference with
program office problem solving processes by partners trying to get a
larger relative share of benefits or to express their identities, is
minimized under such a "division of labor" by steering groups and
program offices.

One or More Programs Per Steering Group. Programs whose

steering groups did not oversee other programs performed with greater

success than programs which were included with others under a single

steering group.

1{2)--International cooperative technology programs whose steering
groups oversee single programs are more likely to be success-

ful than programs whose steering groups oversee multiple
programs. :

) 4
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A one-to-one correspondence between programs and steering
groups is inferred from a combination of three factors in Table
VI.1--3.1, 3.2, and 3.3. Steering groups, legitimized by corres-
ponding memoranda of understanding (MOUs), were tasked to fulfill the
terms of their MOU as representing joint policy concerning a program
or programs of the participant nations. Bargaining and compromise
took place within steering groups as they traded off contributions,
benefits and other considerations within their authority during a
program's conduct. The range of tradeoffs available to the steering
group members remained within their program, if there was a one-to-
one corresondence of steering groups and programs. Since stated
goals were shared among the participants and tradeoffs remained
within the program, a program was likely to be strengthened by
bargaining., Where a one-to-one correspondence did not exist,
steering group members had greater latitude to agree to tradeoffs--
between, rather than within, programs. As a result, a given program
in a set had the potential of having resources and interest reduced
to the extent the program was no longer viable. Termination then
often resulted.

Policymaking and conflict resolution between partners within
single program steering groups was conducted according to rules
esteblished in MOU's., Actions were normally taken by vote of
steering group members. In earlier programs steering group members
voted 1n proportion to their nation's funding contributions to the

orojram.  Later, programs moved away from proportional voting,
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first to single-vote-per-participant, majority decisions and then,

on two programs, to unanimity of all steering group merbers. A
requirement for unanimity was arrived at on one program by steering
group members themselves, viewing anything less as a potential for
long term conflict. In some single-programs-per-steering group
structures evidence exists revealing a program commitment by

steering group members and a development among them of a trust
relationship that they would do their best in their own bureaucracies
for the good of their program.

Very little appears in the literature concerning a single
board of directors-multiple joint project organizational model,
Alder and Hlavacek (1976), in their study of 23 new product joint
ventures in the chemical industry, concluded that joint venture
boards of directors should be designed to insure propertional
representation for that project.* A more recent study of 166
joint ventures implies that within chemical industrg joint ventures,
several were conducted between the same sets of partners at the same
time (Pfeffer and Nowak, 1976). Pfeffer and Nowak canclude that a
major reason for entering into joint ventures within an industry is
to reduce competitive uncertainty. It seems likely that ventures
between the same partners were overseen by a joint board of directors,
but effectiveness of such an arrangement is unknown., However, if man-

agement of competitive uncertainty is a goal of such joint ventures,

*fmphasis mine
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a board over all common joint ventures would allow poards increased
latitude in tradeoffs.

Competing objectives by participants is a threat to inter-
national cooperative programs; competing objectives appear more
likely under single steering group-multiple program arrangements.

Multiple Decision Review Levels. US military and civilian

bureaucracies responsible for and associated with military research,

development and weapons acquisition are extensive and powerful (Fox,

1974); although not as extensive, non US bureaucracies are deeply

involved in these same processes (see Table V.1 on p. 127). The

following inference concerning the role of steering groups ir pro-

tecting programs was derived from factors 1.1 through 1.4 and 2.3

in Table VI.I.

[{3)--International cooperative technology programs in which
managers' decisions are subject to multiple review levels are
less likely to be successful than programs in which program
managers' decisions are reviewed by a single steering group.

Programs which faced bureaucratic review of most decisions
were associated with lower success. Since programs were interna-
tional, more attention was given them within bureaucracies; increased
attention resulted in more agencies requesting information and coordi-
nation from program offices than from single nation programs. Some
respondents estimated that international program decisions took over
twice as long to get approved as single nation program decisions.

Steering groupe isolated prngrams from much of the US bureau-

cralrc orev ow process by fulfilling in one level the same roles as

o
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several levels of parent bureaucracies. Funding processes were
separated on several programs from funding for unilateral programs;
reprogramming of funds from international to unilateral programs was
not possible (though one finance officer who tried was severely
reprimanded). Steering groups were forums for interagency conflict
resalution, and only occasionally were steering groups' decisions
overturned. The increased status afforded steering groups allowed
them access to virtually any level within the relevant bureaucracies
for the solution of program problems. Some evidence exists to show
that as a result of all of these actions by steering groups their
programs experienced less decision delay than others who had no
steering groups or whose steering groups did not provide for review
of program decisions.

Among the problems involved with multi-level review of
~21agement decisions are those involved with communications and
decisionmaking in a bureaucracy. Downs (1967), discussing Tullock's
Model of Hierarchical Distortion, concluded that in a seven-tiered
organization aimost 99 per cent of original data gatwered on a
crotem by the bottom level is eliminated by the time it reaches the
“or. ways of avoiding some of the loss and improving its quality is
*0 establish redundant reporting channels. Downs also concludes
that relatively more stable organizations develop better internal
cormurications systems than those which are constantly changing.
Although federa®' bureaucracies may be relatively stable, interna-

tioral cooperative program offices generally are not, as evidenced
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oy the kinds and numbers of problems discussed in previous chapters.
As a result it would be expected that communications between inter-
~atignel cooperative technology programs and higher echelons of
~riitary and civilian bureaucratic structures would be poor. By-
Jassing 1ntermediate echelons is another device used by effective
officials to obtain clear and useful information (Downs, 1967).

Steering groups performed this function on a permanent basis.

Steering groups which allow review by various bureaucratic
levels risk exacerbating problems inherent in partners' competing
instrumental and expressive stakes (Walton, 1972). For example,
after approval by a program manager a decision was sutmitted for
review to the program manager's civilian hierarchy, ostensibly for
review of his problem solving process. A member of the program
office from another participant nation who dissented on the decision i
contacted his own hierarchy where identity conflict arose between
individuals there and members of the program office. When the
decision reached the final approval level, it was subjected to
immediate bargaining by trne second participant country. Since such
behavior was unexpected at the final approval level, the decision
was returned to the program manager because of incomplete work and
the program delayed significantly.

Steering groups having decision review authority represent
a singie level above their programs where the impact of the .our

wrotesses cescribed b, Walton is contained. More direct information
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is available to steering group members about a program problem, and
less involvement of groups with low stakes in the outcome is assured.
Reviews may be more detailed, clearly understood at the final
approval level, and rapidly disposed of allowing minimum delay in

implementation.

Program Management and Success

Five inferences are derived from the factors identified in
Table VI.1 and deal with program manager authority, the degree of
program orientation of program office members, and their perceptions
of sources of program problems.

Program Manager Authority. US simngle nation program managers

are subject to extensive and detafled systems acquisition procedures
and regulations which 1imit their authority to conduct programs. As
a result their responsibility of effectively obtain specific program
goals may be diffused in that they are able to lay the blame for
performance shortfalls and cost and schedule growth on restrictive
regulation (Fox, 1974). Various European systems acquisition
philosophies require program managers to pay less attention to
detailed rules and procedures and more to personal judgment amd
expertise (Perry, 1971). Increased dependence on program manacer
competence is coupled with increased authority in such a European
approach. International cooperative technology programs which

followed a European authortty and control structure, placing a

oA
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greater burden directly on program managers, were rated higher than
programs bound by existing US procurement regulations.
I{4)--International cooperative technology programs in which program

managers are granted high levels of authority are more likely

to be successful than programs in which program manager
authority is more limited.

This inference is derived from Factor 2.3 in Table Vi.1. Hochmuth
(1974) points out the importance of a full time management agency
with a single, strong Teader. Split authority, such as occurred on
the MBT-70 tank program leads to failure, in part because compromise
is required between the managers resulting in fewer and fewer joint
goals being met by the program. Lower authority, such as that per-
ceived attributable to most US program manager., was not necessarily
associated with failure however, implying that other factors might
make up for lower program manager authority. In a study of inter-
agency project management, Walton (1969) concluded that the most
important factor in improving interagency project management would
be to increase the power of the program manager. Walton found that
marginal authority increases had little effect on improved perfor-
mance. Only when major organizational moves were undertaken to
strengthen the authority of the project manager, or when the project
manager had control over the large majority of resources, did project
performance improve. Hochmuth (1974) also points out that the pro-
gram manager should have authority over the reward system of the
program office members so that program orientation and individual

performance may be recognized and rewarded.

I JR
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Little reference to leader authority occurs in the inter-
organizational theory literature. Within other literatures increased
authority appears related to success. Steiner and Ryan (1968) point
to increased program manager authority im achieving very high levels
of success on unique programs. Fiedler (1970) points out that as
authority of a leader increases successful leadership styles change
from task orjentation to relationship orientation for moderate levels
of authority then back to task orientation for high levels of
authority. Considering the federative context of Walton (1972),
where organizations are divided into relationship oriented steering
groups and task oriented program offices, either very high or very
Tow lTevels of leader authority are called for in the program office.

Program QOrientation and Success. Program orientation, as

distinguished from parent government orientation, occurs when program

managers and their team members internalize the goals and value

structures of programs to the extent that when faced wfth a decision
benefiting either their program or their parent government, but not
both, they would favor their program. Where program managers and
team members were program oriented, programs were rated more
successful,

[(5)--Where program managers and team members are more program
oriented than parent oriented, resulting programs are more
likely to be successful.

Inferences concerning program orientation were derived from

factor 3.4 in Table VI.}. Program orientation is characterized by

R
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the degree to which people internalized the goals and value structure
of the organization and by the degree of criticism of their parent
organization revealed when parents took actions to impede the progress
of their program. Such an orientation, believed common to single
nation programs (Fox, 1974), is perceived as personally very risky to
program managers in the international context. Several respondents
pointed out that becoming a program manager of an international
cooperative technology program forced a program manager outside the
"normal" career progression. Where decisions were made which were
unpalatable to influential members of the US bureaucracy, program
managers reported isolation and non-promotion. Unpalatable decisions
resulted from conflict between joint goal attainment and parent
government goal attainment.

Interorganization relations literature deals with decision
conflict between participants, not with conflict between federative
model program managers and their parent organizations. Such conflict
does not appear to fall in the category of expressive stakes of
partners, more specifically in identity conflict processes. As
these processes are intertwined with others, conflict resolution
only seems possible in a steering group context where program
orientations may be rewarded.

Two other inferences are also derived from factor 3.4, Table
VI.1 and are related to I(5) and program orientation. The first
deals with tasks of program office team members; the second deals

with perceptions of problem sources.
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1(5a)--The degree of program orientation of program office team
members is associated with the primary functions performed by
those members. Program orientation is higher when members
perform substantive functional tasks and lower when they
perform mainly liaison tasks.

If other partners than the lead or sponsoring partner were
not represented in the program office organization, programs were
perceived as less successful. Where they were represented by liaison
officers, the officers were primarily parent government oriented.
Lower program orientation resulted in lower perceived success. Such
liaison officers were considered outsiders--not coworkers and, hence,
detractors rather than contributors to program success.

Conversely, where representatives performed functional
tasks, such as engineering, configuration control or logistics,
they developed an attachment to the organization and its other
members and internalized program office goals and value structures.
Where conflict arose between benefits to their parent government
or to the program, interviewees indicated that such program oriented
members used what power they had to benefit the program and the long
term goals of their parent as a result.

Hochmuth (1974) stresses the program orientation of manage-
ment in overcoming important cultural and interpersonal barriers to
the solution of certain problems. He cautions, however, that managers
should not over-emphasize program orientation, pointing out the impor-
tance of cultural and interpersonal ties in maintaining vital communi-

cations with parent governments.
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Barth (1973), discussing similar orientaticns of engineers in

a project setting, found that the greater the difference between the
value structure of the individual and that of the organization, the
lower the individual's commitment to the organization. Litwin and
Stringer (1968) showed that a positive organizational c¢limate,
represented by variables such as structure, risk and team spirit,
contributed to better organizational performance. A close parallel
exists between value structure and "climate” structure, according to
Barth., Thus minimizing the differences between the program office
goals and values and those of the members should lead to better
program success. Minimizing these differences seems to occur when
members perform functional, rather than liaison activities.
[(5b}~~International cooperative technology program office members

who view program problems as stemming from their own country's

political and economic milieu are more 1ikely to be highly

program oriented than those who view program problems stemming
from other participating countries' political and economic

milieu.

How the program office members viewed the source of non-
technology problems is also associated with program or parent/national
orientation. Those who demonstrated a program orientation viewed
problems primarily originating in their own country's political and
economic environments and military bureaucratic structures. Such a
view reflects both an understanding of and a willingness to point out
problem sources in their own environment relevant to their program,

They avoided blaming the "foreignness" of the program for problems

PR
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and demonstrated a willingness to contribute their understanding of
their own environment to make their program more responsive to
environmental displacement.

On the other hand, those who demonstrated a parent government
or national orientation viewed problems primarily stemming from the
other participants' political and economic environments and military
bureaucratic structures. They revealed a distrust of foreign par-
ticipants or viewed a program's international nature as a major com-
plicating factor over which they had no control. Several US program
office members stated that they recognized the need to conduct inter-
national cooperative technology programs but were very reluctant to
"give away" technology which had been developed in the US.

Aldrich (1975) addresses program orientatfon indirectly
through cooperation and conflict in interorganization relations.
Aldrich postulates a relationship between dimensions of interorgani-
zational environment and the degree of cooperation and conflict be-
tween partners. Two of these dimensions are particularly important
to the attitudes of members of international cooperative technology
programs: (1) Stability--the degree of turnover in the elements of
the task environment, and (2) Turbulence--the extent to which the
environments of the focal organization are being dist:rbed or
changed by other organizations, Perceptions of environmental
stability and lack of turbulence by members of the focal organization
are thought to be related to cooperation between the focal organiza-

tion and other members of the interorganization. Those perceiving an




————— - g *

vE

172

unstable task environment of changing technological goals and a tur-
bulent international environment resu]ting from actions by parent
governments would tend to exhibit less cooperataive, greater con-
flictual behavior and, as a result, less of an orientation toward
the program.

Where program office members held program orientations, per-
ceived program success was higher; where they held parent government/
national orientations; perceived program success was lower. (Causality
is not necessarily implied; whether programs were rated higher because
respondents held a program orientation or because a program
orjentation helped members deal with problems more effectively,
which led to higher program performance, is not clear. Program
orientation and individual performance have not been related in
other studies except under special conditions (Barth, 1973,

Champion, 1979).

Problem Perceptions and Success. Compared to procedural

problems, organizational problems were perceived by respondents on
the highest rated programs in far greater frequency. On lowest rated
programs the reverse occurred with respondents perceiving procedural
problems far more often than organizational or structural problems.
The following inference was derived from Factor 3.5 in Table VI.]
I(6)-~International cooperative technology programs in which managers
perceive the nature of program problems mainly as organizational

or structural are more likely to be successful than programs

in which managers perceive the nature of problems mainly as
procedural.
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In programs where the kinds of problems dealt with by manage-
ment were viewed primarily as organizational or structural in nature,
higher success was achieved. Where management saw problems primarily
in terms of program processes or procedures lower success obtained.
Qualitative analysis further indicates that managers of more success-
ful programs designed general ways of modifying their organization to
deal with problems--ways which were out of the ordinary, avoiding
procedural channels which unilateral programs were often forced to
use because of regulation.

The different levels of success achieved by the program
managers who relied on different problem views appear on the surface
to contradict the work of Hunt (1970). Hunt distinguishes between
organizations which are performance oriented and those which are
problem solving oriented. Performance oriented organizations, such
as a mass production factory or commercial bank, tend to routinize
problem solving processes. In performance organizations most problems
which arise fit into one of several standard operating procedures;
if not, new procedures are established to deal with them on the
assumption that there will be others simflar to them in the future.
Problem solving organizations, however, deal with one-of-a-kind out-
put; typica) of problem solving organizations are R&D laboratories,
In these organizations management deals almost entirely with excep-
tions; problem solving modes are usually unroutinized. Hunt, however,

focuses on the processes within organizations for dealing with problems,

St
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not on changes to organizations resulting from different classes of
problems. There was no indication that problem solving processes were
routinized by higher rated programs' managers. Instead, managers of
more effective programs adapted their program organization to better
deal with major kinds of problems.

Managers' perceptions of problems as organizational reflect
this continuous attempt by them to adapt their organization to its
environment either through changing the organization or influencing
elements of the environment. Kast and Rosenzweig (1973) predict that
such programs, reflecting an “open/adaptive/organic" organizational
model, should perform better in the dynamic and uncertain environ-
ment characteristic of international programs.

Another aspect of manager's perceptions of problems as
organizational cr structural is the degree to which organizations
influence their environments. Aldrich (1975) terms this "mutability,"
defined as the extent to which the environment is believed to be
open to manipulation and change by organizational activities.
According to Aldrich, where managers feel they are able to adapt
the organization to account for changes in the environment and even
to change elements in their environment to benefit their program,

goal conflict is reduced between participants and greater success

achieved.
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Technological Strateqy

The technological approach or strategy employed by partners
in an international cooperativg technology program was a third major
area where distinctions bel reen high and low rated programs were found.
Three inferences are drawn from the factors identified in Table VI.1
which deal with elements of technological strategy: (1) extent and
degree of technclogical advances sought by partners in a joint pro-
gram, (2) program's technology stages, and (3) the relative direction
and balance of flows of technology between parent governments.

Technological Advance and Success. Factor 4.2 of Table VI.1

was used to derive the followfng inference concerning the complexity

of technological advances sought by parent governments.

1(7)--International cooperative technology programs which attempt few
and modest advances to the state-of-the-art are more likely to
be successful than programs which attempt multiple and major
advances.

Technological goals of parent governments at the beginning of
an international cooperative technology program may be thought of in
terms of the degree of the state-of-the-art advance sought in each
major technology and the number of technologies in which significant
advances are required for technical success. Relationships described
by RAND Corporation analysts (Harman and Henrichsen, 1970; Perry,
Smith, Harman and Henrichsen, 1971) between increasing degree of
state-of-the-art advance sought and increasing failure to meet per-
formance, cost and schedule goals are extremely important to inter-

national cooperative programs. Failure to meet objective, stated

K
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goals in such programs generates widespread tensions in the program
among all partners., Although the US may hedge the internaticnal pro-
gram by a similar unilateral program, most other partners, with
smaller budgets can i1} afford to do so. Tensions are also increased
because of an expansion in the number of agencies within the parent
bureaucracies which are interested in the program. They generate
interbureaucratic forces to either jncrease their control over the
program or obtain resources for other activities thrcugh the demise of
the international program.

Large programs are relatively more important, financially, to
smaller parent governments. [f major cost overruns occur as a result
of attempting a large state-of-the-art advance, smaller national
partners might be forced to drop out, increasing the burden on those
remaining.

Even with more modest attempts at stretching the state-of-the-
art, programs which - .ire several technology advances for overall
success, as most US weapons system programs tend to do (Perry, et al,
1971, Fox, 1974) run the risk of a single advance delaying the pro-
gram, or causing a cost escalation beyond the capability of some
partners. A technological strategy combining severa! major attempts
to stretch the state-of-the-art was associated with perceived program
failure in this study. The most successful programs used existing
tecnnelogy in new ways or used only one or two modest technological

agvances to accomplish program goals. One of the least successful
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programs tried to make several major advances and failed in at least
one critical attempted advance.

Technology Stages and Success. Another aspect of a program's

technological strategy, the technology stages in which a program was
conducted, was also associated with success. The following inference
was drawn from Factor 4.3 in Table IV,1.

1(8)--International cooperative technology programs in research,
exploratory development and production are more likely to be

successful than programs in advanced and engineering development.

0f the stages of research and development discussed in Chapter
Two, research, exploratory development and production stages were
associated with more successful programs, while advanced and
engineering development stages, especially the latter, were asso-
ciated with the least successful programs. Zaltman, Duncan and Holbek
(1973) point out that one of the most important characteristics of
innovations is that they must deal with various kinds of conflict.
One of the main tasks of the steering group is to resolve conflict
over technological means of achieving program gyoals. When the program
innovation is minor or in the early stages of development, relatively
little conflict over technological means arises during the program
because little real! change is required in parent government systems
or procedures. As the innovation progresses to more advanced stages
the poténtial for affecting other systems, tactics, or military
procedures increases. The final design decision is made late in

engineering deveiopment; at that point, fitting a final design to be
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produced to the evolving military requirements of the parent , ‘
governments, as well as unstated industrial and technical goals, may

cause the potential conflict to be the greatest. [n cooperative

production programs, however, all partners have agreed on a selection »

for the final design (except for "minor," nation-specific changes).

Thus, at the production decision the potential for conflict over the

technological design decreases significantly. a

in one sense, technological "degrees of freedom" are removed

as “nitiatives proceed from exploratory development to production.
However those remaining take on more importance because of increasing
investments and expectations of the partners. At the point of a
production decision, no degrees of freedom remain. Thus, the manage-
ment of conflict over technological means appears to take on increasing ——
importance up to the point of an agreed commitment to production. 1n d ¢
the programs studied which were terminated early the increasing

technological conflict was added to the other elements of conflict

and exceeded the programs' conflict resolution capacities. Inability ) ®

of the program structure to deal with technological conflict could
result in its termination, high levels of stress, or over-compromise
resulting in a significantly less valuable program to participants.

Technological Contributions and Benefits and Success. A

partner's technological contributions to and expected benefits from

engaging in an international cooperative technology program constitute

i 4

his main instrumental stakes (Walton, 1972) in the program. Whether

'
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a partner sees a variable joint gain from the program or a variable
share of a fixed joint gain, he judges the program's success in part
by a general notfon of equity in technological contributions and
benefits. Factors 2.4 and 4.2 of Table VI.1 were used to derive the
following inference:

I (9)--International cooperative technology programs in which partners’
shares of joint technological beneifts are perceived as being
in proportion to their contributions are more likely to be
successful than programs in which shares are not so percefved.

If partners perceive that a venture is truly a joint productien
of techndlogy and that each partner has made a substantial technological
contribution to the venture, it has a higher Tikelfhood of success.
Technology was percefved by respondents as not necessarily having a
monetary value. If partners contributed only funding to a program,
then shared the technology developed, that program tended to be rated
lower.

Technological contributions include a national technological
base brought to a program as well as the scientists, engineers and
technicians, the facilities and other technological resources applied
to the program. Government, university, and industrial resources are
included. Technological benefits from the program include the system
the program was to produce as well as data rights, patent access,
licensing rights and experience of national scientific and technical
personnel which could be applied to other programs. In both of the
development programs rated lowest, specific issues of technological

benefits arose after the programs were terminated. US respondents

Y Y
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felt that the US had contributed the preponderance of the technology
for both programs. After termination, European partners had continued
one program as a single nation effort and had used a major technology
of the other on a joint European effort. Although payment had been
made to the US contractors and government for data rights, the attitude
remained among US officials that the US had lost important technological
advantages. Conversely, on the two development programs rated highest,
technological contributions and benefits were perceived as balanced.

In one program the source of the key input technology was from one
partner while the tehcnological resources of people and facilities

came from the other partner. On the other program care was taken to
insure that major subsystems were contributed from each partner to be
integrated through the program into a single weapons system. No
technologies were involved which were critical to any partner such

that disclosure of the contributed technology to a potential enemy
would make that partner particularly vulnerable,

Schmidt and Kochan (1977) in analyzing the two competing
approaches to the study of interorganization relationships (exchange
and power-dependency) found that when perceived benefits of inter-
organizational cooperation were essentially equal between partners
(an exhange relationship), frequencies of interaction were highest.
When benefits were asymmetrical (power-dependency), the partner
receiving the lower level of benefits perceived mutuai goals other

than those associated with the interaction. High frequencies of
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interaction were also associated with assymetrical benefits if the ?
partner receiving the most benefit were perceived as very important |
by the other partner. Their conclusions closely parallel the infer-
ence described above. If frequency of interaction may be thought of ' 1
as a measure paralleling preceived success of the international

cooperative program, the exchange relationship seems to explain the

ratings for the top three programs. The ratings of. other higher f
rated programs may be partially explained by the importance of the
NATO alliance (to the US) under whose aucpices the programs were

conducted. e

-~ ,<!

Implications

The study reported in this dissertation has shown that success

[ PO
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in international cooperative technology programs is neither impossible T
nor accidental, Success in this context may be achieved by development

of an appropriate technology strategy, careful selection and employment

of team leaders and members, and appropriate design of structures ) . ¢
within which to manage both the programs, themselves, and the linkages

between partners. The implications of this study concern researchers *

into the characteristics and dynamics of interorganizational

]

relationships, national and tndustrial policymakers, and officials
charged with the management of international cooperative technology

efforts..
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Implications for Researchers Studying Interorgnizational Relationships

The findings of this study suggest that in federative inter-
organizational contexts, new organizations established to manage
interdependent activities are more effective at achieving joint and
individual goals if such organizations are divided into two organiza-
tions having different roles. The first, a supra-organizational
authority, would be structured as a forum for bargaining and identity
expressfon by each participant organization. The second, a subordinate
operating organization, would be structured to apply resources contrib-
uted by each particip. to accomplish joint goals; its interpal
structure and operations would be separate from but subject to review
by the supra-organizational authority,

The findings of this study also suggest that individuals with
certain characteristics and viewpoints perform more effectively than
others in interorganizational relationships. Those that maintain
loyalties to their original organization appear to have more difficulty
adjusting to interdependent activities and joint goals. Because of
such difficulty, they develop value non complementarity (Barth, 1973)
and are less effective.

The study also implies that jointly developed strategies for
achieving interorganizational goals are more effective if they address
modest objectives, 1imit the impact of participants on the approach
chosen to accomplish goals, and return benefits to participants

commensurate in quantity and kind to their contributions. Modest
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objectives are suggested because the potential for conflict between
participants, alone, tends to occupy much of the management effort of
interdependent aétivities. Limited impact by participants on the
general approach is suggested because in interorganizations it appears
much easier to agree on joint goals than on joint means; also, greater
risk to successful goal accomplishment seems to occur with increasing
resources used, importance of goals to and involvement by participants
in interdependent activities. Returning benefits in proportion to
participant contributions maintains a sense of "fairness" among
participants; fairness is increased if a partner's contribution of
very important or scarce resources is recognized by other partners

and benefits are returned which replace or enhance those resources.

Implications for Government and Industrial Policymakers

The results of this study show that there is no reason for
government or industrial decisionmakers to avoid internatfonal
cooperative technology programs because of potential management -
difficulties posed by their joint, internatforal nature.” Cooperdating
governments have overcome the most difficult problems by:

-- carefully designing structures of joint operating organfzattons to
divide activities directed at accomp1ish1ng'program goals (program
office activities) from activities directed at determining shares
of joint benefits (steering group activities) and to avoid natfonal
tegal and bureaucratic regulation inappropriate to joint or inter-

national efforts.
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-- isolating operating organizations from control by individual
partners or partner bureaucracies by granting managers special
authority based on their programs' needs to operate in turbulent
international environments.

-- developing technology strategies 10 insure all partners contribute
significant technologies to their programs, to select goals which
are technologically modest, and to recognize increasing risk
associated with nationally sponsored or favored alternative
technological approaches.

In addition the study points out the need for a long range
policy viewpoint, developing perpetual cooperating entities to make
use of the joint experience of past efforts and to take advantage of

expertise and trust relationships built over several years.

Implications for International Cooperative Technology Program Managers

Program managers of international cooperative technology
programs operate in environments which are more complex and personally
risky than are found in equivalent single nation programs. Increased
complexity results from the two additfonal dimensions of uncertainty
with which they must cope: international and cooperative. Also,
because most such programs tend to be isolated from typical single
nation systems acquisition processes, program managers are perceived
as outside the mainstream of program management and as a result suffer

career setbacks and non-promotion.
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The findings of this study suggest three areas in which
program managers may enhance their program's chances for success and
deal with such complexity and risk: (1) relationship with a program
steering group, (2) program‘office composition and structure, and (3)
prablem solving processes.

The study indicates that the program manager/steering group
linkage is one of the most important relationships in a program. The
steering group may hire and fire the program manager in most cases,
and he is usually directly subordinate to the steering group in
successful programs. A program manager who supports the steering
group relationship gains its support in getting action on his problems
within parént bureaucracies. Strengthening the program manager/steer-
ing group relationship tends to increase the authority of the program
manager especially in areas of selection of program team members and
in support for his budget and technical decisions.

The composition and structure of the program office is also
important. Program offices composed of team members who, on program
issues, are more loyal to their program than to cognizant parent
bureaucracies, tend to be very successful. Such loyalties or program
orfentations are reflected in team members' willingness to put program
goals before those of parent bureaucracies. Developing program
loyalty is a major task of the program manager. He may develop it in
part by: (1) constructing a single, relatively small program office

so that all those responsible for the program's management grow to

.
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know and communicate with each other well and have the opportunity to ’

develop trust relationships with each other; (2) selecting team

members who hoid an “open systems" viewpoint so that they recognize

and respond to the multiple environments with which they must deal; »

(3) insisting on controlling the reward system for team members to

recognize and reinforce competence and program orientation; (4)

insuring that team members from each participating country perform -

important functional tasks and are fully integrated into the program

office--not used only to fill Yiaison roles; (5) insisting that

selected contractors manage their own international cooperative

arrangements under general guidelines of the program steering group;

(6) tailoring an internal program office structure which is adaptable

to the phases of the program, the expertise in the program team, and

the uniqueness of the program task, itself. ’
The results of this study also indicate that program managers

should recognize the importance of developing problem solving structures

in dealing with the different kinds of problems presented by the 3

technological, international and cooperative dimensions of program

environment. Attempts to standardize problem solving should be

avoided except in the most routine circumstances, and program managers

should develop information gathering functions and buffers to increase
the amount of time between a problem's detection and its necessity for

solution. Prior to responding to major problems, program managers

should carefully assess whether the problem significantly affects a
|
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partner's share of the joint benefits or partner status or identity;

if so, the problem should be addressed at the steering group level,

Recommendations for Further Research

One of the most fruftful areas for further research suggested
by the study reported in this dissertation is in the area of inter-
organizational relationships, analysis and behavior. Other areas for
additional research are suggested by the limitations of the study
resulting from its scope and exploratory nature.

Interorganizations. In both the theory and application of

the management of one-of-a-kind joint endeavors, additiomal information
is needed concerning the kinds of management organizations established
and their effectiveness in achieving joint goals. In interorganization
theory and behavior further investigation {s needed in the follewing:
(1) supra-organizational authority, (2) policymaking roles, and (3)
individual behavior and performance in interorganizational settings.
Research into supra-organizational authorities should focus on:

Under what conditions in interorganizational relationships does a
supra-organizational authority arise? Does satisfaction of joint and
individual goals depend at all on the presence or absence of a supra-
organizational authority? Do patterns emerge in interorganizational
relationships which separate, organizationally, problem solving
processes from bargaining and identity expression of participants?

Finally, how do other kinds of interorganizational patterns, such as

)
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social choice, coalitional and unitary, structure themselves to handle
Joint and individual participants goals?

Additional information is also needed concerning the role of
policymaking in interorganizations. Although recent interest has
focused on the function of boards of directors in business organizations,
a more general phenomenon seems likely to exist in other kinds of
organizations. If so, how do policymaking roles differ between single
organizations and joint or inter-organizations? If the r .c making
role can be clarified in other organizational types, a ¢ _.:ratjve
analysis of single company and joint venture projects st  # be useful
to distinguish bargaining processes and expressive stakes ..
interorganizations from interpersonal behavior in single organizations.
Additionally, do policymaking designs exist which provide for "outside
directors" in interorganizations?

Individual behavior and performance in interorganizations
appears to be neglected by current research efforts, yet the findings
of this study indicate that such factors may be very important to the
attainment of joint goals of partners. what kinds of characteristics
do members of interorganizations have which enables them to be
effective in such multi-dimensional environments? Do different coping
mechanisms of individuals yield different abilities to meet stresses
imposed by the kinds of uncertainty potentially present in inter-
organizations? Do similar stresses arise between interorganizations

and other multiple authority organizations such as a matrix design?

-
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In the management of one-of-a-kind joint efforts more systematic
investigation of joint ventures is needed addressing specific designs
of supra-corporate and operating organizations in business and non-
profit settings. What kinds of designs are specifically effective in
dealing with conflict betweén partners in a non-international context?
Does program loyalty or orientation occur in joint business ventures?
what are the determinants of program orientation? Is there some
level of intensity of program orientation where it becomes counter-
productive?

Study Limitations and Further Research. This study is

necessarily limited by several constraints. First, as an exploratory
study, and one which drew mafnly from subjective data, its inferences
require verification through replication. Second, the measure of
success used was necessarily subjective and unidimensional. Further
research should investigate dichotimized, ordinal and multidimensional
success measures on which to base conclusions. This is especially
important if the results are to be used by practitioners on which to
base policy; many of the study's conclusions impact US Congressional
prerogat ives.

Third, the scope of the study was limited to programs in
which the US was a major participant, and the majority of respondents
were US government officials. A European perspective is required to
increase generality. Also, how programs in which the US participated
differ from European programs would add depth and clarity to the

generalizations.

»
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I Fourth, the role of industry was not included to any great '
degree. The effect of individual contractors (including a possible

"experience curve" phenomena), national groups of contractors or

e ES 4

differing kinds of intercontractual relationships would be an impor- -
tant area for further investigation. Increasingly, contractors are

i being required to form partnerships with contractors in other partic-

ipating countries as a condition for award of contracts at the prime

and subcontractor levels. How these required interorganizational

relationships affect program success has only been given 11miteg

attention.

‘q Fifth, personal and leadership variables were not explicitly
addressed by the study. Additional information is needed to determine
the most effective kinds of leaders in the unstable, heterogeneous

and turbulent task environment of the international cooperative ] ‘ ’

technology program,

4
|
’
Finally, international technology policy was not specifically

addressed because it was deemed to be beyond the scope of the study; : o

- -4

instead, the study was directed at middle range management issues, '

between high level policy on one hand, and day-to-day procedure common ]

to unilateral programs, on the other. Presently, US technology policy

.9

is undergoing significant changes and challenges. A threefold approach

to NATO weapons collaboration by the US Department of Defense seeks

to improve the standardization and interoperability among NATO forces

<A. 4o

and reduce the duplication of effort existing among NATO technological

0.
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h initiatives. This approach is under fire from US Congressional ¢

conmmittees (Perry, 1979; Subcommittee on Rationalization, Standardization

and Interoperability in NATO, US House of Representatives, 1979).
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AR PORCE BUGINEEE AESEARCH MANASENENTY CENTER (MQ USAPF)
TPATY AR PON BASR. ONIO 40483

F DEPARTMENT OF THE: AIR FORCE

SUBJECT: Research Survey Cooperation

1. This office is operating under a charter to make improvements to the
acquisition process as outlined in AFR 20-5, In fulfiliment of this
charter, we are sponsoring a research project by Major Nils 8, Ohtman, a3
Ph.D. student at the University of Texas, Austin, who is conducting his
dissertation in the area of internatfonal cooperative research, develop-
ment and acquisition. A brier background of his subject is included on
the attached information sheet with the survey. You have been selected
to respond to this particular survey since you have participated in one
manner or another on an international cooperative program in the past
few years,

2. This research has been cleared for use within the Air Force and
carries a survey control number 76-44, Under the recently enacted
Privacy Act, you should be aware that your response to this survey is
anonymous and can no way be traced to you individually unless you so
wish so in the space provided on the last page of the survey. Your
cooperation is voluntary and failure to respond will not result {in any
adverse action,

3. You are requested to respond not later than 5 December 1975, If

you find that you are unable or unwilling to respond, it is professional
courtesy to return the blank form to the researcher. This allows him to
know precisely his "percentage of sampling responding” and allows him to
start his analysis.

4, The survey should take about 20 minutes of your time. I realize
your time is 1imited and valuable; however, your contribution to
research will assist us in gaining important knowledge and pave the
way for future improvements. Foreign military business, or coopera-
tive development production programs, continues to be a way of 1ife
in order to effectively utilize our national resources, Our ability
to understand and manage these types of programs effectively will
contribute to our overall national defense, Any questions you may
have regarding the survey may be directed to me at Area Code 513 257-
2851 or Autovon 787-2851. Questions may also be directed to Major
Ohman at address and phone number given on the attached data sheet,

:S:i
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Your assistance is requested for a study of the management of technology
projects in international environments. The purpose of the study which

this questionnaire supports is to identify and explore factors affecting
performance of government sponsored international cooperative technology
projects or prograns.

Several benefits are potentially available to participant countries in
international cooperative technology projects: Cost savings through
sharing R&D costs, standardization of allied weapons systems, avoidance
of duplication of technological effort, sharing of technology and better -
relations with allies. However, many cooperative technology projects
have terminated early or failed to meet the original goals of the
participants.

A cooperative technology project, as referred to in this questionnaire, is
defined as (1) a joint effort by two or more countries (2) directed at ful-
filling a common stated requirement through research, devalopment or
production activities (3) with each participating nation sharing the cost
(and often the work and management) in predetermined ratios (4) and

receiving agreed upon technical, production, and marketing rights and/or
hardware items.

Although primsry emphasis of the study will be on cooperative technology
projects, as defined above, your experience in any advancement or transfer
of technology which includes other gountries will be very useful to. the
st.udy.

The questionmaire will be analyzed as part of a doctoral dissertation effort
at the University of Texas by an Air Force officer and is being administered
under the auspices of the Air Force Business Ressarch Management Center,
Wright Patterson Air Force Base, Ohio.

All responses to this questionnaire will be kept anonymous and will be treated
a0 as not to judge specific programs, groups, or individuals. Since your
experiences and judgements are valuable, however, my intent is to provide
summary results of this survey to its participants.

If there are questions concerning this survey, please cali Major Nils B. Ohman
at 512-345-2859 commercial, or 685-1110 autovon (Bergstirom AFB) with a patch
to 345~2859. when you have completed this questionnaire, unless special

arrangements have been made to personally pick it up, please mail it in the
enclosed envelops to:

Professor of AerospaceA Sclence
AFROTC Detachment 825

The University of Texas at Austin
Austin, Texas 78712

ATTN: Maje. Nils B, Ohman

MOT&: DO NOT INCLUDE CLASSIFIED INFORMATION IN THIS QUESTIONNAIRE!
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PART A1 INTERNATIONAL TECHNOLOGY EXCHANGE EXPERIZNCE

195

USAF SCX 76-44

The following questions concern your experience in the exchange of scientifiec and

technical informaticn with other countries,
indicated.

1,

2,

3.

4,

5e

6'

Have you ever been involved in monitoring, asseesing
or participating in Data Zxchange Agreenents (DEA‘s)?

Have you ever presented a paper or participated in

‘discussions or Wworking groups st mestings of any of

the followirg orzanizations (Flease check those
applicable)?

Have you ever participated in a Scientist/Engineer
Exchange Progranm with another country?
f

Have you ever put.tciphod in a cooperative (cost-
stiared) ressarch, development or preduction progras
or project with another country?

Have you ever participated in any other kind of
technelogy sxehangs program with snether ceuntry?
Flease identifly the program, if yes.

Please indicate your assessment of the worth to

United States of technology exchange prograns with
other countries.

(

o~ N P

Please place an X or a check whers

s ( JNo

) AGARD==Advisory Group
for Aerospace Research
and Develepment

) TICP-=The (Tripsrtite)
Technicsl Caoperation
Prograa

) SEAPE Technical Center

) KATO Ad Hee Mixed
Woring Gaeups

) Other NATO Advisary
Groups

) Other Pereign Military
Technology Exchange
Groups (Please specify
to left)

Jxss ()W
JXES ()%
JYBS ( )no

) Of highest value
) Of great value

) Of some value

) Of little value

) Of no value
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FART B:

IN[=RNATIONAL CCOPERATIVE COST SHARED PROJECTS
7. Several international cooperative technology projects are listed below,

Flea

show your association with sach prograx/project in the following maaner:

If you have ever teen s memder of the trcaram office or project team for an
interrational cooperative effort, piease indicate this by gircling tho(f)

the left of the title.

If you have ever been officiallv associated with or related to the crozranm
office or pro-ect team in any other wav (aigher level command or staff,

to

contract acminisiration, legal servi
please indicate this by circling the

(fi' ad nheoc worxing groups, ete.),

to the left of the title.

If you have no: been ofliciall- associateld wiin the cregran office or

oiect team, but you
pro

eel cualified to comment because of soms other
reason, please indicate this oy circiirg the( S,to the left of the title.

2 3 NATO ATLANTIC

2 3 NATO Ha#X

2 3 NATO MDGE

2 3 JATO PATAOL HYDROFOIL SHIP

2 3 MATO SEASPARROW

2 3 NATO SIDEWINDER

2 3 NATO STARFIGHTER

2 3 US/UK Planar Array Sonar

2 3 US/UK Skybolt

2 3 US/UK XJ-99 LAft Engine

2 3 US/Canada Air Cushion landing System
2 3 US/Canaca Bare Ease Projects

2 3 US/Canada Digital Scan Converter

2 3 US/Canada Dispersion Strengthened
Nickel Chromium Alloys

2 3 US/Csnaca GRC-103 Band IV

2 3 US/Canada Miltimode Matrix Display
2 3 US/Carada Folar Cap III

2 3 U3/Canada Foor Temperature

ln)ection Luairiescence in #ide 2aind
Semiconductors

1 2 ) MALLARD

1 2 3 US/France Reliable Acoustic Path
Sonar

12 3 US/FRG Main Battle Tank(MBT-70)

1 2 3 US/FRG UPD-5 SLAR

1 2 3 US/FRG UPD=X SLAR

12 3 US/FRG V/STOL Fighter

1 2 3 US/FRG V/STOL Development Progran
1 2 ) F~4 Coproduction Prograns

12 3 P-5 Coproduction Programs

1 2 3 F~16 Coproduction Progran

1 2 ) Other Cooperative Research
Programs (Please List

1 2 3 Other Cooperative Development
Programs (Please List)

1 2 3 Other Coorerative Production
Programs (Please List)
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PART C1  ASSESSMENT

IF YOU OID NOT CIRCLE 1, 2, OR 3 FOR ANY OF TKE PROJECTS LISTED AEOVE==-GO TO
Q@eSTION 15, SKIPPING QUESTIONS 8 THROUGH 1&.

IF YOU DID CIRCLE 1, 2, OR 3 FOR ANY FAOJECT LISTED ABOVE, PLEASE FOLLOW THE
LXAMPLE BS104 SHOALE, THE PPOVECT PHASES fCU ARE MOST FAMILIAR #ITH AD YOUR
ASSESSMENT OF PRCJECT SUCCESS.

8. First, write the ¢icle of the project in tie space provided: then, to %ne
right, zark an £ in te tlocxs taat most nearly cerrespend to the £r

project rhiges in wnich you participated or are mest farmiliar. Firally, rale
e giccess of the prograz/project (by your own definitior. of success) by
zar:ing an X in the 2lecsx representing rcet rearly your assegzent ol ie
project.

ou_~orked On: Jork
an/ Projsct o ” 3P

Eﬁ

tiations

International

Unguccesaful

1 .

3 3

HEISTEOFI U B
A T
EXAMPLE: MATO V/STOL x x X x! |
(1) ‘ "
T
) ‘ | b

] |
=>
3
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PART D1 FACTORS AFFECTING COOPERATIVE PROGRAM/FROVECT MANAGEMENT

9. Think back over the course of your association with the program you listed first
in questior 8,  4hat were some of the problems with which you had to deal? Please
estirate what fraction of the vrogram’s/oroject’'s total problems fell in each of the
categories listed velow., Exoress the fraction as a bercentaze totalling 100% for all
catezories. Dedeat for up to inree nrorruns[grojcctl.

FIRST program listed in question 8

ns Econormic Factors External tp the Prograr/froject Office--
tales

( )% rolitical s

Lnites

( )% Political arc Sconomic Factors Ixternal to the Frogram/Project Office=--

foreign Countries

( )» Technological Uncertainty

( )% Orzanizational and Structural Factors

( )% Personnel and Staffing Factors

( )% Factors Concerning Frogram Processes

( )% Other“Factors @
100 3 TOTAL

10, SEICOND program listed in question 8: 11, THIRD program listed in question 8,

(If applicable) (If applicable)

( )% Political and Ecoromic Factors ( )% Political and Zconomic Factors
Exterral to the Program/Project Eiicrnal to_the EEorrnnZFroicct
Office--United States Office—~CUnited Statea

( )$ Political and icornomic Factors ¢ )% Political and Economic Factors
External to tne Prozrac/rrolect ternal to the Progran/pProject
Office-~roreign Countries Office—Foreizn Countries

( )% ZTechnological Uncertainty ( )% ZTechnologicsl Uncertainty

( )% Organizationsl and Structural { )$ Organizational and Structursl
Factors Factors

( ) Personnel and Staffing Factors ( )% Personnel and Staffing Factors

\ )% Factors Concerning Procraa ( )% Facters Concerning Frosram
Processes Processes

()% Other Factors € J§ Other Factors

100 $ TOTAL => 100 § TOTAL

NOTE: Clusters of some of the factors included in each category are listed on the

next psge, if you wish to refer to them. ) C::::)

&

w!

{-

.0
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I 12, For the program/project you listed FIRST ini question 8

For gach of the categories of factors listed sbove, what gpecific ANGAgeniy

came to mind? Please specify the single most ;??rgnt %@gnt or itsaa wnich
caused you to weight the category as you cid, or exaaple, under "Factors Concerning
Program Processes” you might write; “"attempt at instituting quality sssurance plan
was taken as a personal affront to crafts=en,and the plant shut down for a eek” or,

| under “"Political and Economic Factors Exterral to the FProgram/Project Cffice~=-
Foreign Countries” you might write: "an:i-US sentinent in Country X caused that
country to withdraw from the program increasing unit cost tp remaining particirants
by twenty per cent.”) Flease avoid single word descriptions such as good, poor,
excellent, fair, etc, Use reverse of page if necessary.

Political and Economic Factors Zxterral to the Program/Project Office---Urited Stazes

Political and Economic Factoers External to the Program/Project Office---Foreign Countries

Technological Uncertainty,

i Organizational and Structural Facters

Personnel and Staffing Factors

'.
Factors Concerning Program Processses
[
Other Factors
e
»
s =
q
»
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DO KOT COMPETE THIS PAGEZ IF YOU LISTED ONLY ONE PROJECT IN QUESTION 8.

13. Por the program/project you listed SECOND in question 8 (if applicable):

For sach of the categories of factors you weighted in question 10, pleass specify
the single most important incident or problam which caused you to weight the
category as you did. Please avoid single word descriptions such as good, peoor,
excellent, fair, etc. Use reverse of page if necessary.

Political and Economic Factors External to the Program/Project Office~~United States

Political and Economic Factors External to the Program/Project Office-~Foreign Countries

Technological Uncertainty

Organizational and Structural Factors

Personnel and Staffing Factors

Factors Concerning Program Frocesses

Qther Factors




201

- .

20 NOT COMPLETE THIS PAGE IF YOU LISTED OMLY ONE OR TWO PROJECTS IN QUESTION 8.

14, For the progranm/project you listed THIRD in question 8 (if applicable):

For sach of the categories of fastors you weighted in question 11, pleass

the single most rtant 3 ent or which caused you to weight category
as you did., Flease avoid s ¢ word descriptions such as good, poor, excellent,
fair, etc. Use reverse of page if necessary.

Political and Beonomic Factors External to the Program/Project Office--United Statss

Political and Economic Factors External to the Program/Project Office~-Fereign Countrie:

Technological Uncertainty

Crganizational snd Structursl Factors

Pergonnel and Staf{fing Facters

Factors Concerning Progran Processes

Otrer Factors

N J

LJ
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PAXT E: RECOMMENDATIONS : ’
Please indicate your agresment or disagreezent with the
following statexents: :
15, Government management of international cooperative ( ) Strongly disagree
resesrch efforts is essentially no differsent than ( ) Moderately disagree
governnent management of US-only research efforts. ( ) Uncertain or .
don't low
( ) Moderately agree
( ) Strongly agree
16, Governaent management of international cooperative ( ) Strongly agree
gevelooment rrojects is essentially no different ( ) Moderately agree
tzan governzent .rmanagement of US-only development ( ) Uncertain or v
projects. don't lnow )
( ) Moderately disagres
( ) Strongly Disagrse
17, Government management of international cooperativ: ( ) Strongly agree
production programs is essentially no different ( ) Moderately agree
than government management of US-only production ( ) Uncertain or
prograns« don't know _
( ) Moderately disagree ’
( ) Strongly disagree :
18, Despite potential advantages to the United Statass ( ) Strongly disagree
~ fronm international cooperative,cost shared technology () Moderately disagree
prograns, experience indicates that problems of ( ) Uncertain or
cooperation are too gresat for the United Statss to don't know
participate. . { ) Moderately agree R
( ) Strongly agree )
19. From your experience, if you ocould make & single recommendation to a new
program manager of an international cooperative technology program, what
would it be?

) )
Optioral Open-ended Question: What do you really think about internatiocnal -
cooperation in research, cevelopment, and prod-ction? Feel free to attach any
references, papers, memos, etc. which might be useful for illustrating your point.

Use the tack of the page if necessary. ]
<4
' o)




FART % RESWNAL TATA

LRARS DJFEIZENTS 1L HAZ/SYSTEMS ACQUISITICN/PRODUCTION ACTIVITIES

JOB TITLIS/TYFI: CF U7V (i, a., Assistant Project Zngineer, Program Control 3taff):

{iist wnove 3

TRAINTAG 2OUSS:S AZLEVANT TO RED! FROUEAM MANAGEMENT:
() DSMy ( ) YEAR
; SPO Stnadt ( ) YEAK

\ ; Froject inzinear's Course (Flease specify) ( ) YEAR

{ ) OTHER (Fleacs spaci'y) ( ) YEAR

RANK/CIVIL. ©ZRVICE BATING/TITLE

- Icedhack *Me results of the survey)

i! CFITCNAL-~(tc te used only to contact respondents for clarification and to
i
NAME

Y eunxe vossEk

t
PP
MATLL 4

TRyl R0 DTITING OUT THIZ QJTSTTONNAIRE.
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PRIVACY ACT STATEMENT

In accordance with paragraph 30, AFR 12-25, the follcwing infcrmation
is provided a. prescribed by the Privacy Act of 1974:

a. This survey information is authorized for solicitation under

Title 10, United States Code, Section 8012; Executive Order 9397; DOD
Instruction 1100.13; and AFR 178-9.

b. The purpose of this survey is to identify and explore factors
affecting performance of government-sponsored international cooperative
technology projects or programs,

c. Response to this survey will be analyzed to project and estab-

1ish more effective policy guidance in the field of cooperative develop-
ment. :

d. Furnishing the information is entirely voluntary.

e. No adverse action may be taken against any person who elects
not to complete this survey.

a



INTERVIEWEES

Richard Adams
General Manager, F-16 Program
General Dynamics Fort Worth

Sidney J. Altman
Deputy Director
NATO Seasparrow Project Office
Washington, D.C.

Marshall Beck

Canadian Department of Defence Liaison Officer
Aeronautical Systems Division (ASD)

Wright Patterson AFB, Ohio

Captain W. L. Britton, USN
Director

NATC Seasparrow Project Office
Washington, D.C.

Peter Browning

Finance & Accounting

NATO Seasparrow Project Office
Washington, O0.C.

Eugene Bryant

Deputy Director

F-5 Systems Program Office

ASD, Air Force Systems Command (AFSC)

Wallace Buzzard

Project Director

US-Canadian Air Cushion Landing System
Flight Dynamics Laboratory, AFSC

Lt Colonel Calbi
International Programs
USAF/DCS (Deputy Chief of Staff) R&D

Major Ronald Carlburg
USAF/DCS Logistics
F-16 Program Monitor

Benjamin Carrol

Manager of Program Review, F-16
General Dynamics Forth Worth
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Captain William R. Clements
Project Officer

US-Canadian Multimode

Matrix Display System

Flight Dynamics Laboratory, AFSC

Rear Admiral S. T. Counts
Vice Commander :
Naval Sea Systems Command

Commander Birger Jan Dalon
Royal Norwegian Navy

NATO Seasparrow Project Office
Washington, D.C.

Clark Dejong

International Programs

Defense Director for Research & Engineering
Office of Secretary of Defense

Colonel Richard Denfeld
International Programs
USAF/DCS R&D

Robert Facey
International R&D Programs Division
Army Materiel Command

James Gallegher
International Division
F-4 Systems Program Office, ASD

Lt Commander F. D. Gray
NATO Patrol Hydrofoil Working Group
Washington, D.C.

Colonel Robert H. Hansen
International Programs Requirements
USAF/DCS R&D

Colonel E. V. Harrison
Director of Plans

F1ight Dynamics Laboratory
Air Force Systems Command

Patrick Hemminger

Project Officer

US-Canadian Injection Luminescence
In Wide Band Semiconductors

Air Force Materials Laboratory, AFSC
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Commander Jahn Heyde, VSN
Deputy toy Assisrars fijrector (DORE) .
[nternatignal Fenmrams

Captain D. L. Hrwird, UNN
Cr-n93

Assisiart for Irternational R&D
Worhiaaoon, YO

el ichard 3. Hurlburt
ovnions Mraarimg
USA/DCS B

AL E. Jonnston

oyvrrrment ¢ Canada

el Hia T3 JffNcer
Ap-anguetica Syl ms Division
Weigng Patgersen £7 Ohio

Cotonel Kahler
Girector of lLat~rotaory Programs
Air “orce Sy:teis ©ummand

Thorae Keegan

Director ot Ulans aig Programs
Pefanse S_\‘%‘UJ“K‘ :'nargdqoment SChoo'l
Ft Rejurir, voroi s

Lt Coianed @ishacs ool

Intern: £iore Uy g

e S )
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Lt Marco Leoni

Italian Navy

NATO Seasparrow Project Office

NATO Patrol Hydrofoil Project Office
Washington, D.C.

Lt Colonel Donald Maio
International Programs
USAF/DCS R&D

Morgan Matthews
General Accounting Office
Washington, D.C.

Major Thomas J. Michalowski
Air Force Business Research Management Center
Wright Patterson AFB, Ohio

Captain Melvin Miller
Comptroller's Office
Air Force Systems Command

Lt Colonel Kenneth Officer
Directorate of Systems
Aeronautical Systems Division, AFSC

William T. O'Hara

Project Officer

US-Canadian Dispersion Strengthened Nickel
Chromium Alloys

Air fForce Materials Laboratory, AFSC

Lt Colonel Richard Osborne
International Division

Air Combat Fighter/F-16
Systems Program Office, ASD

Captain Michael Reamer

US-FRG Side Looking Radar Project

Deputy for Reconnaissance & Electronic Warfare
Aeronautical Systems Division, AFSC

Joseph Schrader

NC3

NATO Patrol Hydrofoil Project Office
Washington, D.C.

Lt Colonel Karl H. Schumacher, USAF
Deputy Jdirector

European Office of Aerospace Research & Development

London, England
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