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PREFACE

This is a report on Phase I of a three-year study being conducted
by members of the Organization and Manpower Studies group of the Insti-
tute's Technology Management Programs. Since 1963, staff members of the
Technology Management Programs have conducted research on: the structure,
organization, and dynamics of the R&D industry; the social and economic
impacts of R&D; the organization and management of R&D and other high
technology activities; technoclogy utilization and transfer; technological
forecasting; scientific and technical manpower; science policy and the
allocation of scientific and tecinical resources; and the development of
systems analysis and other analytical methods useful in research on these
topics. The results of this research are published or disseminated in
the Institute's "R&D Studies Series,' books, magazine and journal articles,
and reprinted conference addresses.
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'When, therefo:re, I considered all this, and the type of men who were
administeriug the affairs of these organizations, with their policies
and their practices...the more I advanced in years myself and the more
difficult appeared to me the task of managing organizational affairs
rightly,... Consequently, although I was filled with an ardent desire

to participate in these organizations, when I considered all this and
saw how things were shifting about in all directions, I became dizzy;...
until finally, looking at 211 organizations which now exist, I perceived
that one and all they are badly managed; for the state of their policies b
is such as to be almost incurable without some marvelous overhauling and L1
good luck to boot, So I was led to the study and praise of the right '
rhilosophy and to the declaration that by it alone is one able to dis-
cern all forms of justice, both organizational and individual."

e LN

-=- Plato, Autobiography
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Chapter 1

INTRODUCTION

Research Objectives

The overall objective of the study described herein is to develop
research-derived criteria for the design of new forms of organization (or
the planned change of existing organizations) to accomplish organizational
goals effectively,

The research is being conducted in three one-year phases, with the
foliowing specific objectives, by phase:

1 To specify preliminary design criteria on the basis of an analy-
sis of organizational theory and prior experiences in organiza-
tional design,

I1 To teat the effectiveness of these design criteria by applying
them to ongoing organizaticnal design activities and to modity
the criteria as appropriate.

II1 To synthesize and publish the results of this investigation in
a "Handbook of Organizational Design" appropriate for the use
of managers in innovative forms of organization in government
or private institutions,

This entire study is being spoasored by the Behavioral Sciences
Division of thue Air Force Office of Scientific Rosearch, This is a re-
port of Phase I of this atudy, ’

Blck‘;ound of the Research

In recent years, a number of publications heve appeared that summa~
rize organizational theory to date, However, only scant attention has
been given to translating findings and conclusions of organizationa)
theory into usable oriteria for the design of new kinds of organisations,
and especially for the design of changes in organizations that have been
affected by new developments in technology. The few discussicns of
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organizational design to date have been exploratory in nature and have
not been related systematically to research findings on organizational
ef’ectiveness in a manner that can be readily translated into useful
design criteria, :

_ Ofggnizationalqdesign concerns the ptannihg of task groups, role
;relationsﬁips among individuals and groups, physical settings considered
appropriate for the actomplishment of particular organizational cbjectives,

5~‘and related mitters, Az organizational designer is specifically related

to. an organizational researcher in wuch the same way that a design engi-

“neervis mors genepglly,relate@;to 8 research scientist, All are con-

cerned With’tbeory. form' and technique. But the organizational designer

—~1is a practitioner and 1nventor ‘who, in addition to drawing on his own
”?creat1qity and- intui tion,-should have available a fund of prior experi-
“ence and principles derived from research cn organizational offectiveness

in seekinﬂ alternatives and combinations appropriate to the particular

;? purposes of the organization, or segment of the organization, with which
" he 13 concerned.

However, those who design or redesign organizations usually have not
had the results of o.ganizational research readily available. They have
been forced to do without detailed guides to principles underlying such
matters as the probable effects of various social structures on organi-
zational performance, the effects of the physical environment of the
organization on the behavior of members, and waye of dealing with the
problems that can be anticipated as a result of different relationships
‘between the organization and its environment, As a result, the creation
of new organizations and the planned chenge of existing organizations

" have been based largely on the limited personal experience of a planner

or manager, In short, "organizatioral engineering" has been unable to
make systematic use of principles derived from the study of organizational
behavior,. .

A central purpose of the research described herein is to collect and

codify existing design principles, to formulate new principles from exist-
~ ing knowledge of organizational behavior, and to present the resul:s in s

form that will be of maximumlusefulnesa to those who have to plan or change
organizations,

Awareness oflthe;potentialitiesrof organizational design (and the
prohlems that arise when sound organiZational design prineiples are not
understood and followed) is increasing, It exists not only within the
Air Force snd other organizations within the Department of Defense, but
also within many other organizations in government and in the private
sector, While the deficiencies and difficulties that result from poorly
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planned organizations are the staple fare in management training programs
and in the academic training of organizatiopral researchers, virtually no
systematic, research based effort has been made to develop in the orgard-
zational field the equivalent of "design engineering,"” "preventive medi-
cine,”" and "therapy" or to deterwine what kinds of skills, training, and
experience are required for the ei'fective practice of 6rgnnizationnl de-
sign and planned change. This research is oriented toward these objec-
tives.

Research Kethods

In this first phase of study, & systems approach has been used to
develon fentative design criteria and tools for organi:ational design.
These have been derived primarily from:

1. A review of existing literature on (a) organizational theory and
{b) organizational design based upon organizational theory.

2. Case study materials, interview comments, questionnaire survey
data, and other materials from a pricr five-year study of the
adaptations of scientists and organizat] ns, a&lso sponsored by
the Behevioral Sciences Division of the Air Force Ofticc of
Scientific Research from 1961 to 1966,

3. Interview and documentary materials from four case studies in
organizational design, including analyses of the design of
(a) fundamental research organizations, (b) emergency public
services, (c) a manpower development program, and {d) a mass-
production factory,

Acknowledgments

Howard M. Vollmer, as the principal investigator in this project,
has been primarily responsible for writing this report, and therefore is
responsible for any errors that may occur herein, In turn, the entire

project has benefited greatly from the participation of John J, McAulitfe,
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material for Case B on Emergency Public Services in Chapter VIII., All
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ing underlying our analysis of the roles that organizational designers
may take,




Chapter 11

SUMMARY AND CONCLUSIONS

Summarz

This report is divided into two main parts: Part One--"Major Organi-
zational Problems"” (Chapters III through VI); and Part Two--"Organizational
Design Solutions" (Chapters VII through IX).

Chapter III on "Individuals und Organizations" discusses the method-
ological and ideological premises underlying this study. The basic method-
clogical perspective is structural-functional, seeking to identify the
major functions that organigzations perform and then to determine the
structural forms that permit these functions to be performed most ef-
fectively and efficiently., The basic ideological perspective is demo-
cratic, individual-centered, and pluralistic, assuming that 2ll organi-
zations are created to serve the needs of individuals, and not vice versa,
It is further assumed that organizational design activities must seek to
provide for the needs of both individuals and of organizations for a
balance between security and ciiallenge, A variety of "adaptation mecha-
nisms" exist to allow individuals and organizations to achieve these basic
needs simultaneocusly, but this balance in individual and organizational
adaptation is most likely to be achieved where a special kind of function
is provided for in an organizational structure--what may be called a
"manpower utilization and development function."

Chapters 1V and V provide evidence regarding the extent to which many
modern organlzations do not utilize manpower effectively--especially tech-
nical professional manpower., Chapter IV shows that most employing oigani-
zations "consume' technical talent without making adequate provisions for
its regeneration. In the United States at present, there is evidence that
about one in five engineers and one in fifteen physical scientists ex-
perience ''technical obsolescence" as a serious problem in relation to
their present job requirements, Moreover, there is additional evidence
that as high as one-half of the engineers and one~fourth of the physical
scientists in the United States have also lost the professional versatility
that they once had, and that the extent of this loss tends to increase with
age. These findings may be interpreted as indicators of the overutiliga-
tion of technical professional talent in many organizational contexts.
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Chapter V provides further data on the underutilization of both
actual and potential talent in many orgenizations, There are indications
that at least one-fifth of the engineers and one-tenth of the scientists
in the United States experience underutilization of their abilities as a
serious problem, Other data indicate that many companies tend to lose
their most talented employees through turnover; at the same time these
companies do not provide adequate opportunities for internal transfers
of personnel., Furthermore, there are indications that many organizations
could beneficially tap unused reservoirs of potentisl talent, especially
among women and among Negroes,

Chapter VI discusses the ways in which modern organizations tend to
stifle innovative activities, It is pointed out that the decentralized
kind of organizational structure that is most conducive to the conception
and proposal of innovations is not ordinarily the kind of organizational
structure that is most conducive to the adoption and implementation of
innovations, The latter is facilitated by a more centralized form of
organizational authority. Therefore, it appears that a well-rounded

- program of generation and utilization of innovations requires an adminis~-

trative structure that is mixed in form (i.e., i8 not too centralized nor
too decentralized) and that permits the processing of (1) nonstandardized
materials (physical objects, people, ideas, etc.) by nonstandardized
methods and (2) standardized materials by standardized methods, Innovative
activities need to be insulated from day-to-day diversions from noninno-
vative activities, but also need to be coupled with more routine activities
so that useful innovations are spéedily applied, - Successful innovations
also require regulatory provisions to protect novel thinking and the right
to dissent from established ways of doing things, as well as a facilities
layout that encourages an appropriate degree of both insulation and in-
tegration of innovative activities, Finally, as in the case of successful
manpower development, it can be maintained that successful innovative ac-
tivity is fostered by the establishment of separate organizational entities
within a larger structure devoted to innovative and forward looking activi-
ties--e,g., fundamental research, long range planning, and technological
forecasting,

In seeking ways to overcome the above problems in organizationsl
structure and functioning we turn in Part Two to a description and
analysis of the organizational design process in Chapter VII, This
analysis indicates that the total process consists of (1) inputs of
knowledge and skill from relevant theoretical and applied disciplines;
(2) the core of the design process itself in which an organizational
designer can act in the role of an "artist,” aa "expert consultant,”" a
"technician,” or a "professional,” orienting his activities toward both
operational and maintenance goals for the organization in the context of
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a variety of environmental constraiats; (3) outputs of design activities
in the f~U=m of goal statements (charters), systems diagrams, organization
charts, . - «ition descriptions, policy manuals, and facilities designs;
and (4) the implementation and evaluation of design efforts, A summary
evaluation of the state of the art of organizational design, based on

the organizational design literature, indicates that there is a need for
literature that brings together a systematic analysis of all phases of
the organizational design process suitable for the guidance of organiza-
tional designers.

Chapter VIII provides an analysis of four case studies in terms of
the components of the total design process and of questions derived there-
from, The cases deal with fundamental research organizations, emergency

public services, a manpower development program, and a mass production

factory. Analysis of these four cases suggests the hypotheses that

(1) organizations that are "technologically congruent” will be easier

to design than those that are not; (2) situations in which the type of
role that the designer takes is not clearly understood and accepted by

the client, the client organization, and/or the designer are likely to

be accompanied by major problems in the design process; and (3) situations
in which there is a smooth continuity between all phases of the entire
design process, from initial inputs to testing and evaluation of the de-
sign effort, are more likely to lead to successful design efforts.

Conclusions

Drawing on the findings and discussions in these previous chapters,
Chapter 1X presents tentative design criteria relevant to (1) the role of
the designer, (2) major organizational variables to take : ‘to account in
the design process, and (3) evaluative indicators regarding the effective-
ness of design efforts, The designer role criteria deal with:

¢ The increasing use of organizational design specialists
¢ The benefiits to be derived from effective use of these specialists

* The need for design specialists to be well grounded in relevant
background disciplines

¢ The need for design specialists to work in a close collaborative
reiationship »ith clients

¢ The need for the role of the designer to bhe accepted by other
significant membera of the client organization, as well as the
immediate client representative
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The need for the designer's role to be clear and accepted in all
phases of the entire design process,

In turn, the organizational variable criteria relate to the extent
to which organizational designs {(or redesigns) provide for:

A specific manpower development function in the organizational
structure

A specific innovation producing function in the organizational
structure

A form of technology that is most appropriate to the goals and
environmental constraints of the organization

Organizational structure and pattern: of functioning (hierarchy
of authority, division of labor, form:zi and informal communica-
tions, and layout of facilities) that are appropriate to organi-
zational goals, forms of technology, anrd environmental constraints.

Criteria that may be used to evaluate organizational design activities
can be found in:

Documentary outputs of the organizational design process (goal
statements, systems diagrams, organization charts, positicn de-
scriptions, policy manuals, facilities designs, etc.)

Interview comments of designers, clients, and members of the
client organization

Other data on productivity, profit and loss, attitude and opinion
surveys, etc,

In addition, several kinds of analytical tools developed or elaborated
on in the course of this exploratory study are suggested as aids in future
organizational design activities:

Organizational design process snalysis
Organigational design role analysis

Technological structure-function analysis

Adaptation mechanisms analysis




e Manpower development analysis
¢ Pacility/function analysis

The various design criteria and the analytic tools are to be developed
in more detail and tested in the subsequent phase of this research,
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MAJOR ORGANIZATIONAL PROBLEMS

PART ONE:




Chapter I1I

INDIVIDUALS AND ORGANIZATIONS

Our approach to the development of research-based criteria for the
design of organizations is built on two basic perspectives. One is
methodological; the other is ideological. The methodological perspective
is essentially structural-functional.* It seeks (1) to identify the basic
functions that orgarizations perform, both in overt or forml terms and in
covert or informal terms, and then (2) to determine the structural forms
(1.e., kinds of relations between individual and group roles) that permit
these functions to be performed most effectively and most efficiently.t
However, as they become "institutionalized,” we recognize that organiza-
tions tend to develop ''a life of their own"; they develop mechanisus to
perpetuate themselves; original goals &nd functions tend to beccme dis-~
placed by new goals and functions; and the needs and interests of par-
ticipants tend to become bernt by, if not subordinated to, organizational
ends .}

At the same time, the ideological perspective taken herein is essen-
tially democratic, individual-centered, and pluralistic. It is based on
the assumption that all forml organizations, including the nation-atate,
are created to serve the needs of individuals, and not vice versa, In
detail, it is assumed that individual needs will be met best through par~
ticipation in a variety of organized group activities (1.e., in a society
with a pluralistic power structure, rather than a monolithic state) and
that organized group activities must be ultimatsly (though not necessarily
izmediately) responsive to the influence and control of participants to

¢ See H, M, Vollmer, "Siructural-Functional Analysis as a Method," 1
R. V. Bowers, ed., Studies on B havior in g;‘!nazattona (Athens, On.s
Univeraity of Georgia Press, 1968).

+ The concepts of organizational "effectiveness" and "efficiency” warc
moat explicitly forsulated by Barnard in The Punctions of the Ex-
ecutive (Cambridge, Mass.: Harvard University Press, 1938).

$+ These are basic propositions in the "natursl systems” theory of organi-
tation, as described in A. ¥, Gouldner, "Orgsnizational Analysis,” in
R. K. Merton, L, Broom, and L, 8, Cottrell, Jr,, eds., Sociology Today
(New York: Basic Books, 1939); developed fully in P. Selzaick, Lea
ship in Administration (Evanston, I11.: Row Peterson, 1957).
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assurc that these activitices continue to meet individual needs, We as-
sume that freedom to develop individual capabilities to the fullest is
functionally dependent on order in society (i.e., participation in or-
panized groups); in fact, we recognize that freedom and order are mutually
interdependent, However, onc's ideological perspective determines whether
he takes "freedom” or "order” to be the ultimate goal of his analysis,
Here, order is viewed as the servant of freedom--the means to the ultimate

end of individual self-expression and self-development--rather than vice
versa,

We could usc this perspective to analyze the rclations of individuals
to any one of the multitude of organizations in which an individual may
participate in modern society, including his family, his professional as-
sociation or trade union, various voluntary associations, the church, or
the state, However, we have chosen to focus on the relations of individu-
als to organizations that employ his labor--the institutions in which he
works in return for somc kind of wage, salary, or fee remuneration, It
is in such institutional contexts that we sometimes find the widest gaps
between individual needs and organizational interests, perhaps in part
because cmploying organizations can claim that they have discharged their
legitimate obligations to employees as soon as they have delivered their
paychecks (which are interestingly enough termed "compensation” for doing
things that individuals might prefer not to do if they did not need the
money to survive in a cash economy). Yet individuals are not completely
wollified by mon - tary compensation for their labor; the industrial re-
lations and personnel management literature is full of evidence of con-
flicts between employees and management that ultimately relate to many
nonmonetary aspects.*

What are the fundamental bases for menagement-employee conflict in
wodern society? Could organizations be designed to alleviate, if not
eliminate, such conflicts? In asking such qurktions, it is recognized
that in American socicty, employing enterprises are ordinarily forwmed
not to sctisfy the needs and interests of their employees, but rather to
produce'lO!- produc. or service required by customers and to do this with
a reasonable degree of profit for owners, Employing organizations must

s Por discussions of conflict in industrial relations, soe A, Korthsuner,
R. Dubin, and A, M, Ross, eds,, Industrial Conflict, (New York: McGraw-
H1ll, 1984): in trade union organization, sse 8. M. Lipset, M. A, Trow,
and J. §. Coleman, Union Demucracy, (Glencoe, ll1.: Free Press, 1936);
in industrisl organization, see Argyris, Integrsting the Individusl and
the Organization, (MNew York: Wiley, 1964); and in research organiza-

tions, see Kornhause-, Scientists in Industry: Conflict and Adaptation,
(Berkeley and Los Angeles: University of Californis Press, 1962),
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function in terms of several significant interest groups, including
customers, owners (or financiers), and the general public, as well as
employee participants, To serve all these interests at once may not
permit the "optimizing”" of any one set of interests; it may only allow
the minimal "satisficing' of the needs of each group.* We recognize
that such minimum level comprcmise may turn out to be the only possible
answer, but we will not now accept this answer as fact without much
more study, We want to find out if it may not be possihle to design
some kinds of employing organizations, at least, in a better way than
they are designed at present--so that they can improve the degree to
which they satisfy employee needs along with those of other interest
groups, even though they may not optimally satisfy everyone's needs in
some absolute sense, We believe that inquiry into this matter is es-
sential in the kind of society in which many of us live today in modern
America--an affluent majority society superimposed on an impoverished
and deprived minority society and a society in which technological
sophistication appears to be rapidly outstripping organizational in-
ventiveness,

The Needs of the Individual

So far, we have mentioned individual needs without being specific
on what we mean, When we try to get specific about this topic, we im-
mediately run into controversy among knowledgeable men in relevant schol-
arly disciplines, McDougall, an early social psychologist, postulated
that human beings have over half a hundred needs (instincts) to satistfy
in some societal context.t W. I. Thomas, an early American sociologist,
was wore parsimonious in his approach, and spoke of four "fundamental
wishes": for security, new experience, recognition, and mastery.}
Sigmund Freud, the father of wmodern psychoanalysis, built a structure
of analysis based largely ~n the human drive of love (eros).§} A social
psychologist of considersble influence in recent years, A, H. Maslow,
has written of a "hierarchy of needs,” beginning with basic psysiological

® Por a discussion of “"satiaficing” criteria, see J. G. March and H. A,
8imon, Organizations (New York: Wiley, 1858), pp. 140-1.

+ See ¥, McDougall, Introduction to Social Psychulogy (London: Methuen,
1908) . ’ '

$ See W, I, Thomas, The Polish Peasant in Europe and America (New York:
Knopf, 1918-21), and The Unadjusted Girl (Boston: Little, B.own & Co,,
1923). ‘

§ See 8. Freud, The Basic Writings of Sigwund Preud, trans. & ed, by
A. A, Brill (New York: Random House Modern Library, 1938),
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needs that must he satisfied before the individual can turn to the satis-
faction of "higher needs" such as safety, belongingaess and love, esteem,
and self-actualization, in that order.*

Whether such a hierarchy of needs exists and in the order asserted
by Maslow is a subject of professional discussion and further research,
The available evidence to date does indicate that human beings rejuire
"some kind of a balance between "security” and “challenge" in their total
life experience to develop fully their potential rapabilities, sassuming
that 211 of the "needs' postulated by varjous authorities could be sub-
sumed within one or the other (or both) of these two concepts., The need
for security, both in a physiological and a psychological sense, was
explicitly recognized by Thomss and is certainly closely related to
Maslow's "lower needs,” as well as Freud's emphasis on eros and its evo-
lution out of early parental relationships. But man also seeks something
more, &s Goethe indicated when he had his Faust disprove the claim that
"Man's active nature, flagging, seeks too soon the level." By nature,
ma needs challenge ard seeks stimulation in his environment,

This conclusion squares with Maslow's recognition of the impertance
of seif-actualization; Barker, Dembo, and Lewin's studies showing that a
certain amount of tension and frustration increases creativity in child-
ren; Aliport's finding taat tension enhancement can be characteristic
of healthy individuails; Bruner's findings on the velue of growth striv-
ings; Fromm's argaments that the cevncept of freedom from responsibilities
should be changed to freedom to be more responsible; Frankl's conclusions
_that mental health is tascd on a certain degree of tension; Wolf's con-
tention tiat modern society has too much emphasis on security and de-
pendence; Schwartz, Jenusaiiis, and Stark's findings that healthy in-
dividuals look for responsi:ility and develop challenges; Henryfs findings
that more competent executives are more iikely to be in conflict and pre-
occupied; and Haire's conclusion that men may need responsibilities thsut
outweigh their authority and that the attempt to balance them may lead

* See A, H. Maslow, ';givationQand Personality (New York: Harper,
1954), o
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to increased costs hoth for the organization and for the individual.*
After extensive studies of organizational conditions that contribute to
productivity among scientists, Pelz also came to the general conclusion
that productivity is greatest under conditions that provide a proper
balance between security and challenge.t

Therefore, a varieiy of scholars using & variety of approaches Lave
supported the conclusion that individuals function best in an organiza-
tional environment that provides sources of stability and confidence
(security) along with sources of disruption or intellectual conflict
(challenge). Either condition without the other balancing condi:ion is
likely to lead to dissatisfaction or decreased productivity, at a minimum,
and perhaps to anxiety and mental illness if the unbalanced condition
corntinues,

The Needs cf the Ogganization

So much for the needs of individuals, What about the needs of an
employing organization? Here we recall the basic proposition that organi-
zations tend to develop a "life of their own."” 1In the course of this life,
they develop organizational needs.

It appears that organizations develop needs that are quite analogous
to the needs of individuals--again, the need for security ard the need
for challenge, The need for organizational security is apparent in the

* See R, Barker, T. Dembo, and K. Lewin, "Frustration and Regression,"
University of Iowa Studies in Child Welfare, vol, 1§, no, 1, 1941;
G. W, Allport, "The Trend in Motivational Theory," American Journal
of Orthopsychiatry, vol. 23 (January 1953), pp. 107-19; J. Bruner,
"The Act of Discovery,” Harvard Educational Review, vol. 31 (Winter
1961), pp. 26-28; E. Fromm, The Art of Loving (New York: Harper, 1956);
V. E, Frankl, From Death Camp to Existentialism (Roston: Beacon Press,
1¢59), and "Basic Concepts of Logotherapy," Journal of Existential
Psychiatry, vol. 3 (19€2), pp. 113-4; W. Wolf, "Wider Horizons in
Psychotherapy,” American Journal of Psychotherapy, vol. 16 (January
1962), pp. 124-49; M. M, Schwartz, E. Jenusaitis, and H, Stark,
"Motivational Factors among Supervisors in the Utility Industry,"
Personnel Psychology, vol. 16 (Spring 19€3), pp. 45-53; W. E. Henry,
"Conflict, Age, and the Executive,' Business Topics, vol. 9, no, 2
(Spring 1961), pp. 15-25; and M, Haire, "The Concept of Power and the
Concept of Man,”" in G, B, Strother, ed., Social Science Approaches to
Business Behavior (Homewood, Ill.: Doursey-Irwin Press, 1962), p. 171.

kf See D. C. Pelz, "Creative Tensions in the Research and Development

Climate," Science, vol. 157 (1967), pp. 160-5,
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tendency fur all organizations to develop ways and mzans to protect them-
selves frum external and internal threat and to perpetuate themselves over
time. Max Weber's whole theory of the bureaucratization of charismatic
social movements stresses this tendency.* More recently, Philip Selznick
has been an especially perceptive student of the way in which organiza-
tiuns develop a "concern for self-maintenance” as a part of the process

of "institutionalization." 1In this regard, Selznick has written:

The transformation of expendable technical organizations into
institutions is marked by a concern for self-maintenance., A
living association bicnds technical aims and procedures with
personal desires and group interests. As a result, various
elements in the association have a stake in its continued
existence, Moreover, the aims of the orgarization may re-
quire a certain permanence and stability. There is a need

to accommodate internal interests and adapt to outside forces,
in order to maintain the organization as a '"going concern,”
miaimize risks, and achieve long-run as well as short-run
objectives, An important sign of this development is that
the leaders become security-conscious and are often willing
to sacrifice quick returns for the sake of stability.?t

As universal as this tendency toward self-maintenance may be, it is
also true that even the most conservative orgsnizations ultimately gener-
ate forces that work toward innovation and change. The U.S. military
services have produced a number of Billy Mitchells and Hyman Rickovers;
and even as ancient, venerable, and bureaucratic an organization as the
Roman Catholic Church produced a John XXIJI, Such individuals are not
mere accidents or anomalies within their particular organizational struc-
tures, but are the result of "conditions of challenge" that exist in every
organization to counterbalance conservetive tendencies, even though these
innovative tendencies may be submerger: literally for centuries., Indeed,
Chester Barnard maintained--and Philip Selznick elaborated the thesis--
that it is the principal function of{ executives to provide innovative
leadership; to be the designers ard shapers of new organizational goals,
rather than the mere administrators of previously determined policy,

* See M. Weber, From Max Weber: Essays in Sociology (New York: Oxford
University Press, 1946); M. Weber, The Theory of Social and Economic
Organization, trans, by A, M. Henderson and T, Parsons (Glencoe, Ill.:
Free Press, 1947).

+ See P. Selznick, Leadership In Administration, pp. 20-1.




Leadership at the highest levels of organizational structure is not
the only source of challenge leading to change, however, Functional
specialization within an organization can also become a source of inno-
vation., In my own research, I have found, for example, that personnel
offices within business corporationa, which were originall_  established
to help "manage" the employment and utilization of employees in the in-
terests of their employer, have sometimes become strong supporters of
concepts of "employee rights"” vis-a-vis the employing organization.¥
Similarly, organizationally separated corporate research laboratories
appear to provide an environment for scientific and technical innovation
in business corporations in ways that do not occur where research labo-
ratories are integrated into operating divisions.,t 1In fact, the large-
scale employment of research scientists can include the development of
entrepreneurial roles and pruofessional-client relationships that support
innovation in a variety of organizational contexts.:

Charles Perrow pointed out recently that it is useful to classify
organizations along two dimensions: one is the extent to which organi-
zations process standardized or nonstandardized materials (human, pinysical,
or symbolic items); the other is the extent to which persons in organi-
zational roles use standardized or nonstandardized search methods to solve
organizational problems in their material processing activities.§ From
Perrow's analysis, it is possible to derive the proposition that crgani-
zational contexts in which nonstandardized materials and nonstandardized
methods predominate are mest likely to produce innovations in products
and that those with standardized materials and methods are likely to he
most conservative, with two other "mixed" types somewhere in between,
Nevertheless, one can also maintain that even the most standardized kinds

* Sce H. M. Vollmer and P, J. McGillivray, "Personnel Offices and the
Institutionalization of Employee Rights,” Pacific Souciological Review,
vol, 3 (Spring 1960), pp. 29-34,

t+ See H, M, Vollmer, ed.,, The Fundamental Research Activity in a Techno-
logy-Dependent Organization (Washington, D, C.: Air Force Office of
Scientific Research, 1965), appendix, "Data on the Organizational
Separation of Research from Development,” pp. 93-100,

$ See H, M, Vollmer and D, L. Mills, eds., Professionalization (Engle-
wood Cliffs, N, J.: Prentice-Hall, 1966), "Professional Adaptation
to Organizations," pp. 275-282. °

§ See C, Perrow, "A Framework for the Comparative Analysis of Organi-
zations," American Sociological Review, vol, 32 (1967), pp. 194-208,
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of organizational environments might be expected to produce innovations
under radically changed environmental circumstances, as we can easily see
in many examples.*

Therefore, Perrow's distinctions refer to differences in degree, rather
than to irreversible difference. in kind. All organizations have an in-
herent potential to respond to challenge, engage in problem solving, and
adapt to change, even though the current balance between self-maintenance
tendencies and innovative tendencies may vary markedly in given cases,

The key proposition in our summary analysis of the organizational
conditions that appear to be most conducive to constructive (effectively
adaptive) change is as follows: that this kind of change is most likely
to occur under conditions of balance between problem stimuli (i.e.,
challenge) and self-maintenance considerations (i.e.,, security). This
idea is foreshadowed in March and Simon's summary of theory on this topic:

The hypotheses listed thus far attribute the parenthood of in-
vention primarily to necessity and secondarily to opportunity,
There is another common hypothesis, not derivable from these
postulates, that innovation will be most rapid and vigorous
when the "stress" on the organization is neither too high nor
too low. By stress is meant the discrepancy between the level
of aspiration and the level of achievement. According to

this hypothesis, if achievement too easily exceeds aspiration,
apathy results; if aspiration is very much above achievement,
frustration or desperation result, with consequent stereotypy.
In the first case, there is no motivation for innovation; in
the second case, neurotic reactions interfere with effective
innovation, Optimal "stress" results when the carrot is just
a little way ahead of the donkey -- when aspirations exceed
achievement by a small amount.

The concept of optimal stress is central to Toynbee's theories
of social progress. The same hypothesis is employed frequently
in educational theory, in determining the difficulty of the
successive tasks with which a learner should be confronted.t

* It will be pointed out in Chapter VI, however, that the kind of
organizational environment in which innovations eare most likely to
be conceived is not necessarily the kind in which innovations are
likely to be accepted and implemented.

t See March and Simon, op. cit,, p. 184,
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It is in accord with this theory that perceptive research managers in
industrial and government contexts have claimed that "good research must
be insulated, but not 1sola§gg" from other corporate activities.* Organ-
izations, like individuals, require a balance between security and chal-
lenge.

Adaptation Mechanisms and Need Balance

We can view the interaction of irdividuals and organizations as an
interplay between two systems--a social system and a personality system—-
each of which requires a balance between security and challenge.t 1In
this interplay, what happens is (hat each system develops behavioral
mechanisms whereby it attempts to modify the behavior of tne other system
(the organization or the individual) to fit its own particular pattern of
balance between security and challenge,

Many of these mechanisms were analyzed in detail in our p.:zvious
studies of scientists and organizations, with particular reference to a
variety of different kinds of research organizations.¥ In these studies,
it was found that research organizations attempt to obtain the kinds of
research scientists that are presumably best suited to the needs of the
employing organization through the mechanism of recruitment, and con-
versely, to get rid of unsuitable employees through displacement (dis-
missal, forced layoff, early retirement, etc.). Once having obtained
these individuals, research organizations then attempt to influence indi-
vidual productivity through the manipulation of a variety of both moretary
and nonmonetary incentives, Finally, over time during the careers of em-
ployees in particular organizational contexts, the process of organiza-
tional socialization acts in a variety of wayvs to reshape individual

interests and activities in terms of organizational requirements.

In contrast, it was also found that scientific employees use several
important mechanisms to attempt to reshape their organizational environ-
ments into situations more amenable to their own interests, These include

* See J, E. Goldman, "Basic Research in Industry,” International Science
and Technology vol. 7 (December 1864), p. 44.

t+ Fundamental considerations in the interaction between socisl systems
and pereonality systems are discussed in detail in T, Parsons and
E. A, Shils, eds., Toward a General Theory of Action (Cambridge, Mass,.:
Harvard University Press, 1954),

%+ See H. M. Vollmer, Adaptations of Scientists and Organizations (publi~
cation forthcoming).
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the process of research entrepreneurship, whereby more highly profession-
alized scientists establish client relationships with other individuals
or groups, cutting across formal administrative hierarchies; hedging and
bootlegging, whereby scientists manipulate formal work requirements on E 1 o
research projects to allow the researchers to work on topics of their | ‘
own (but not necessarily their client's) direct interest; collaboration,
whereby work of mutual interest is more effectively and efficiently done
by two or more individuals than would be possible for a single individual,
again in patterns of relationships that cut across formal administrative
division3; and status advancement, whereby scientific employees enter
managerial positions where significant decisions regarding organizational
goals and policies are established and where these can be reshaped.

Mechanisms of mutual adaptation like these allow ''the work to get
done” in any organizational context, but they also extract a price, At
best, the price may be simply a certain degree of inefficiency in oper-
ations, resulting from the compromises that may have to be made in recog-
nition of the fact that the needs of neither system--the organizational J
(social) nor the individual (personality)--can be optimized, but can only
be minimaily satisfied. At worst, organizations may operate so that in-
dividuals are recruited, socialized, and induced to perform in ways that
"overutilize” or "underutilize' individual talent, without providing
adequate opportunity for the individual to develop or regeaerate talent
to his full potential. Similarly, individual entrepreneurship, bnot-
legging, collaboration, ard status advancement can all occur in ways
that "benefit"” a few to the detriment of many, Where such problems of
adaptation occur, individuals can be expected to becore insecure, apa-
thetic, or both, and moreover, organizational capabilities for innova-
tion can be expected to wither and die.

The Manpower Utilization and Development Function

Unless organizations have a particular individual--or better, a
unit or department--charged with the responsibility for continually in-
vestigating and facilitating the proper adaptation of individuals and
organizations, it will not be accomplished. As indicated earlier, some
previous research has shown that personnel offices sometimes take on
this responsibility,® but this 18 not generally the case. 1In many

# See Vollmer and McGillivray, op. cit.
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companies, personnel offices are concerned mostly with hiring and person-

nel record keeping.* After an employee is hired his further growth and

development is subject to the needs and viewpoints of his immediate line

management, Unfortunate:y, both for the individual and for the larger

organization, the viewpoints of lower and middle level management regard-

ing manpower utilization and development are often limited to the frame-

vork of needs of the immediate department or employing group., Therefore,

it is often very difficult for employees to obtain transfers to other de- :
pr.rtments, for example, where their personal intercsts might be better ok
fulfilled and where they might have more opportunity for personal growth, ‘
It is usually easier to leave an organization than to obtain an internal °
transfer, 5

The Bell Telephone Laboratories is one of the few industrial orgeni-
zations that has instituted a special "Utilization and Placement Function"
within its central Personnel Division, whereby the effective placement of
technical professional personnel meay be reviewed periodically and internal
transfers be facilitated, After some five years of study and experience
with this furction, the Bell laboratories management has concluded that . .
the following objectives have been achieved by means of this organizational = s
unit:

1. To aid in the early detection of placement problems.
2, To coordinate efforts toward & solution of placement problems, : e

3. To facilitate comnunication betweer. technical professional per-
sonnel and management on job interests and assignments.

[ 4. To provide an impariial negotiator in tranafer situations,

5. To demonstrate management's commitment to optimel placement of . §§
people.t

®* Por a study showing that personnel departaents seldom play tnnovative
roles at present, see D, E. McParland, "Organization Design, Person-
nel Administration, and Administrative Expectations,” (a paper de-
livered at the l4th International Meeting of the Institunte of Manage-
ment Sciences, Mexico City, Mexico, August 26, 1967.) |

t See F. D, Leamer, "iow a Company Minimizes Turnover and Maximizes Bf- -
ficiency as Applied to Technical Personnel,” in Joint Engineering _ '
Management Conference, Maniging Engineering Manpower (New York: Ameri-
can Society of Mechanical Engineers, 1967), pp. 128-34.
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Organizational arrangements of this type tend to offset either the
overutilization or underutilization of talent in specific segments of
larger organizations, However, the fact that there is much still to be
done in this regard in U,S. industry and most employing organizations is
demonstrated in the following two chapters.
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Chapter 1V

ORGANIZATIONS AS CONSUMERS OF TALENT

In modern society only one category of organizations--educational
institutions--can be considered to be predominantly producers of talent,
that is, producers of the kinds of knowledge and skills that are neces-
sary to function in most institutional structures in a high technology
society, On the other hand, ail organizations (including educational
institutions) can be considered to be consumers of talent--i.e,, they
can use up knowledge an. .kills at a faster pace thar they provide for
its regeneration., Although practically alli organizations thet employ
people provide at least on-the-job training for their employees (there-
by contributing to the maintenance or renewal of present talent, if not
necessa=ily to the produciion of new talent), and incressing numbers of
organizations are providing sorxe kinds of more formalized updating pro-
grams, most employing organizations still consume more talent than they
produce among sizable proportions of their techiical professional work-
forces. In the face of the "knowledge explosion” and related techno-
logical changes, job requirements also change, and many individuals are
unable to keep up with these changes. Over time, their knowledge and
skills have become 'technically obsolete” in relation to the changing
requirements of their current jobs, Others have become s0 "ovarspecial-
ized” in their present jobs that they are unable to transfer into new
lines of work. take on managerial responsibilities, or msintsin the level
of general knowledge and skills required among competent members of pro-
fessional disciplines.

The argument is presented here that--to meet the social and techno-
logical chnliengel of the future--emplcying organizations will have to
take on even more rosponsibility for producing tslent (or regenerating
1t) than has been the case in the past, To keep pace with technological
changes, individual members of suciety must be increasingly involved tn
s lifelong process of education. The idea prevailing for centuries of
s distinction betweer "a time to learn” and "a time to work” or to apply
shet one has learned s less appropriate in the lives of individuals in
podern society. More snd more, learning and work must become continuously
integrated over practically the entire life span of the individual. Some
schools are beginning to recognize the consequences of this ifdea, by in-
stituting comsbined wvork-and-study programs. On the other harnd, employing
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organizations are having to recognize the consequences of this idea by
placing more emphasis on on-the-job and in-house training programs, as
well as outside urrangements with universities for adult continuing edu-
cation programs. But most employing organizations have some distance to
gc before the extent to which they use up present talent is offset by the
extent to which they play a significant role in the regencration of new
talent.

Observations on Manpower Obsolescence

Overspecialization and technical manpower obsolescence as & national
concern has been reflected in the speeches and writings of leading authori-
ties. For example, John W, Gardner, Secretary of the U.S., Department of
Health:, Education, and Welfare, has written:

Clearly we cannot do away with specialization, nor would we
wish to, But in the modern world it has extended far beyond
anything we knew in the past., And, unfortunately, there are
many tasks that can be effectively performed only by men and
women who have retained some capacity to function as general-
ists--leadership and management, certein kinds of innovation,
communication and teaching and many of the responsibilities
of child-rearing and of citizenship. Furthermore, the ex-
tremely specialized man may lose the adaptability so essentisl
in a changing world., He may be unable to reorient hiaself
when technological changes make his specialty obsclee,

Note that it is not a uuestion of doing away with the st<ocial-
ist, It is a question of retuining some capscity of function
as a generalist, and the capacity to shift to new specialties
an circumsL.ncos require.

In humar societies there is no reason whatever why the specisi~
ist should not retain the capacity to fuctjon as a generalist.
Whether he actually does so depends partly on his motivation,

. partly on the manrer in ' ich he was edu:cated and partly on

the nature of the organization or socieiy in which his abilities
mature.® (Emphasis added.)

s See J. W, Gardner, Self-Renewal (New York: Harper and Row, 1964),
PP. ““s-

"24

w . o S— -~ : -
T . NSRRI N B




William W, Seifert, Assistant Dean of Engineering of the Massachu-
setts Institute of Technology, has described several different aspects of
this general problem area in the following terms:

Currently, R&D activities are attracting a major fraction of
the best technical people in the country, Nevertheless, com~
panies *n which the technical staff is concerned almost wholly
with such activities are voicing growing concern over the fact
that even their best engineers find themselves in a technical
rut in just a few years. More effective means must be found
for assisting practicing engineers in learning to take full
advantece of the latest advances of techuology.

For engineers concerned primarily with applying the findings
of R&D to improve goods and services and thereby profits for
the company, the problem is in a sense e¢ven more difficult,
As research activities have grown, a widening gulf has de-
veloped between the research engineer and the applications
engineer, with the former finding less time tc¢ devote to ap-
plications problems, and the applications engineer finding
it increasingly difficult to keep himself even vaguely awure
of research activities that might have considerable impact
on his immediate problems. As a result, industry suffers,
and many practicing engineers feil to derive the satisfac~
tion they would by performing to the full extent of their
capabilities,

The technical manager also is caught in this dilemma since
it is unreasonable to expect him to meke the best decisinns
if he is unable to understand and appraise the work being
carried on by his own siaff, let alone be in a position to
take an aggressive part in introducing new technology.*

A spocial comnittee of eminent scientists and science administrators,
headed by James R. Killian, Jr., recommended in a report to the President
in 1964 that industrial organizations should pay particular attention to

> v, i.‘SQifurt, "The Prevent'on snd Cure of Obsolescence in Scientific
and Tecknical Personnel,” Research Managemeni, Vol. 7 (1964), p. 143.




.

providing an environment that enccurages "highly talented manpower” tc
keep their talent up to date: )

Industry should provide opportunities and encohragement for
its scientists and engineers to kuep abreast of new develop-
ments in their profeSsional specialties, and in some cases
to enter new fields. Steps that may be taken to that end
include prevision of free time for basic research, leaves

of absence for the purposes of broadening and updating
knowledge, and subsidization of retraining in universities,

. . . certainly employing institutions that use up high-
talented manpower on narrowly focused tasks, without pro-
viding for the replenishment and expsansion of skill and
knowledge, are shirking a vital respoasibility. It is
important that industrisl managemert be as much loncerned
with building the capacities of people as with assigning
them to productive tasks. Although.many companies do in-
vest substantially in professionai improvement of scicentists
and enginecers, more would find it profitable to do so.*

Industrial managers and executives, especially in research and de-
velopment organizations, show many signe of concern with the problem of
technical manpower obsolescence and with the respensibility of their
organizations to'help employees overcome it, This has been reflected
in the considerable number of conferences among industrial representa-
tives that have been-held to discuss problems of technical manpower obso-
lescence and what tv do about it, These meetings have not been limited
to R&D organizations, or even to what are commonly thought of as "high
technology” industries. For example, a discussion on "The Continued
Development of Technical Personnél--Prevention of Obsolescence’ was held
by the Industrial Research Institute in 1964, and included 55 partici-
pants from major companies in steel, chamical, petroleum, pharmaceutical,
clectronic, electromechanical, rubber, textile, photographic, food, and
other industries. The general conclusion of the purticipants was stated
as follows: 'The p-ime responsibility for continued development of the
professional mau lies with the man himself, (but) of scarcely less im-
portance is the“organization to which he owes his loyalty and which in

* Committee on Utilizétion of Scientific and Engineering Manpower,

Toward Better Utilization of Jcientific and Engineering Talent
(Washington, D.C., National Academy of Sciences, 1964), p, 26,

26




",

VA

ORI LI AP I b T P DA

turn gives appropriate recogﬁition to the man who succeeds in keeping
abreast of his field of work.”* A report of anotker conference called
by D». M, Scott Myers, Manager of l;nagement Research and Development,
Texas Instruments, inc., involving 25 participants from a variety of
industrial, educationszl, and research organizations, concluded that:

. . . individuals per se do not become chsolete, but ac-
tivities or functions of individuals can become obsolete
in relation tco the requirements of their surroundings.

In addition, many felt that . . . the organizational en-
vironment itself can become obsolete. This kind of or-~
ganizaticnal obsolescence can relate to the structure in
which people work - its gonls, its means of meeting its
goals, its products or services, its selection of obsolete
personnel, and its effect on mobility of personnel.t

Educators and educational institutions, which must operate at the
forefront of technical advances, can experience obsolescence too, Thus
W, R. Marshall, Jr., President of the A.I1.Ch.E. and Associate Dean of
the College of Engineering of the University of Wisconsin has written:

. . the practicing engzineer is not alone in his problem
of kXeeping abreast of new knowledge. The engineering edu-
cator is in an equally Qifficult task, possibly more dif-
ficult in some respects because of the expectation that he
is the person who should know about all new scientific
developments. It is not strange, therefore, that colleges
of engineering have undertaken programs to keep their
facalty up to date and abreast of new advances. It was
the recognition of the need for continuing faculty train-
ing that prompted the Ford Foundation to grant substantial
sums of money to aid in the development of engineering
faculties.¥

* See Industrial Research Institute, "Continued Development of Technical
Personnel--Prevention of Obsolescence," Research Management, vol. 8
(1965), p. 167,

t+ See J. G. Romney, Jr., Report on First Conference on Occupational
Obsolescence (Menlo Park, Calif.: Stanford Research Institute, 1966),
p. 7. ; . ,

$ See W. R. Marshall, Jr., "Eduvcators Get Obsolete Too,” Chemical En-
gineering Progress, vol. 59 (October, 1963), p. 19. ‘
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The Experience of Manpower Obsolescence

Technical manpower obsolescence is not just a phrase or faddish con-
cern among educators and managers in current times; it is a real experi-
ence amng practicing engineers, scientists, and other technical protes-
sional perscnnel, Such experience has been reflected frequently in
comnents made during previous studies of scientists and engineers in a
variety of organizational environments conducted by the author. Follow-
ing are some typical comments from these studies:

I have spent more than 16 years in industry and I am amazed
at the ignorance of maay of the senior research engineers
here to the advances that have been made in their very own
fields out in industry, To maintain the high prestige that
this laboratory has, it must insist that its personnel read
the current literature and attend professional meetings more
frequently. (Senior research engineer, university research
laberatory,)

This organization shculd have an organized plan to combat
engineering obsolescence, This could be worked out with
local universities and partly paid for by the organization,
(Research scientist, nuclear research laboratory in in-
dustry,)

Time on the job here does not enhance nor improve an in-
dividual's ability or capability, if it is in the same
position over a period of years. Instead, that individual
stagnates, and subsequently so does the company. Any or-
ganization must recognize talent and utilize it to the
fullest in order to survive in today’s demanding economy,
(Design engineer, nuclear engineering department in in-
dustry.)

We should develop reasonable steps to transfer unsujtable
people to non-research organizations within government,
Most of these people have invested themselves heavily in
government service and should not be hurt by removal,
They have, however, been bypassed by changes in teghnol-
ogy and emphasis in the organization here, and are now
simply taking up valuable space. (Research scientist,
government laboratory.) -

-
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I have been unable to devote as much time as I would have
liked to keeping abreast of the new developments in my
own particular field, I believe that more seminars among
the research personnel could help remedy this. {(Research
engineer, nonprofit research organization.)

Despite the several educational programs available to our
employees, 1 don't believe enough real encouragement is
being offered the employee to improve himself profession-
ally, Another research organization, for example, similar
in many respects to ours, can afford a "sabbatical” plan
whereby their employees can acquire higiher degrees on a
full-time basis while being paid a stipulated percentage

of their salery. We tend to operate on mcre of an ad hoc
basis. (Systems analyst, nonprofit research organization,)

Such experiences are expressed by staff members at differeant levels
: of education and occupational requirements, Thus, for example, a labo-
| ratory technician stated:

In regard to personnel assignments, I would like to see
some sort of rotational plan among the technicians, engi-
neering aids, and engineering assistants whereby they
would work in different departments for either short or
long periods of time. This would be on a voluntary basis,
: of course. It seems to me that most of the technical

E people are becoming specialists and therefore are, or

! 3 will be, limited as far as their skills are conccrned in
:

|

|

|

|

the future. This method of rotation would also allow
the semiprofessional neople more opportunity to become
acquainted with other projects and enable them to choose
wisely the area in which they would most like to work
permanently,

In the same organization, a laboratory manager spoke of the need to com-
plete degree requirements by some professional level research personnel:

We need to encourage senior employees with productive
records to complete their educationzl requirements,
where in many cases these efforts have been abandoned,
and the passage of time has rendered such efforts
economically unfeasible,
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And yet another staff member mentioned postdoctoral work:

Opportunities for professional development beyond the doctoral
level should be provided, The simplest way to do this is to
follow the pattern of the better universities and to provide
sabbaticals for meritorious service to deservirng individuals,

Most studies of technical professional personnel have found that they
increasingly experience a sense of becoming '"'boxed in" (i.e., overspecial-
ized) over time, and hence, they become more concerned with being obsolete
with respect to the knowledge and skills required for the performance of
their jobs., This progressive concern with obsolescence is expressed in
the following "ruminations of a hypothetical interviewee" beginning in
NACA, the predecessor of NASA:

work on basic research in aeronautics., I didn't seriously
consider industry and its larger salaries because I would be
able to do basic research and have more freedom at NACA,
would be more secure, and could publish in journals, etc.

I started working on a basic research assignment as a GS-7
and stayed with that work for 6 years, also being prcmoted
to GS-9, 11 and 12, Became known as the expert in X around
here. After several years I became somewhat tired of it
and wanted to switch into Y, but it took a long time to get
permission and to make the transition, (Even now, people
box me in with their expectations of solving all the X- )
type problems,) It took a long time for me to bring myself
up to snuff in Y and probably I wasn't very useful to them
for a while. I took some more course work at night as well
as a couple "in-house” courses -- I'm quite uncertain as to
how useful these were, hut the people here rather expect
you to do this,

! I came to NACA with a master's degree several years ago to

Recently a project arose in an applied research aspect of
Y and I was pressured to try the work for a while, I was
somewhat concerned about making the shift because you know
it's usually a one-way street from basic to applied re-
search to development work -- once you leave the basic
scientific work you never get back,
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Most of the men in basic and applied research seem naturally
to specialize after they come here. There are at least twice
as many specialties among people at my level (GS-12) as among
new GS-7's. I've also noticed that among people at GS-14 and
15 there are very few specialties or specialists -- but then
most of them are in supervisory positions anyway. Probably
you could pictur. the distribution of grade and specialties
(as a diamond)., 1In a way, specializing can be a pit that

you dig yourself into -~ an increasingly deeper commitment
that is hard to get out of -- your niche could become obso-
lete and dead-end you -~ although specializing probably
helped me to progress faster when I first began here.

3 It's a little difficult to see far into my future now --
NASA is evelving rapidly, its goals are yet unclear and the
relations between NASA and this Field Center have yet to be
: worked out, Frankly, it's harder to identify myself with

] the Field Center now that it's shifted its programs and the
goals seem so vague, Also, I was a physicist in college
and used to go to most of our society meetings, but that
kind of thing seems less important now. I was reclassified
as a "space environment technologist” (') when the new
functional classification came out, and the traditional
backgrounds never get used much any more, Perhaps func-
tional classification is more realistic, but I vaguely

miss my identity as a physicist. Maybe it will become
possible to build an image of a "space scientist” but I
don't feel that this 1s yet established.*

-

Rt g

In the above summary-type interview comment at NASA, one can ob-
serve several attitudes and experiences that are common to technical
professional personnel in a variety of government, industrial, and edu-
cational organizations, These include:

1. An initial interest in doing science-oriented or discipline-
oriented activities (e.g., "basic research"), followed by a
gradual involvement, somewhat reluctantly, in activities con-
nected with the applications of science and technology to the

* From D, R, Peters, Notes on Career Growth in NASA: Patterning of
Interview Responses (Cambridge, Mass.: Massachusetts Institute of
Technology, School of Industrial Management, "Working Paper,' 1963),
pp. 18-9,
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specific problems of the employing organization--the latter re-
sulting from the pressures of "organizational socialization” on
employees over time .

2. Associated with (1), a gradual identification of the individual
with a particular specialty field, making it more and more dif-
ficult for the individual to change specialty fields as time
goés by.

3. Associated with both (1) and (2), a gradual shift from a scien-
tific or technical discipline orientation in the individual to
a functional job category ocrientation,

4, As a corcomitant of 11 of these, a growing sense of loss of
professional versatility in the individual (e.g., "It took me
a long time to bring myself up to snuff in Y,”" and "Ii's usually
a one-way strezet from basic to applied research to develcpment
work"), and sometimes even a sense of inability to keep up with
changing requirements in one's current job (e.g., "Your niche
could become cbsolete and dead-end you.')

Although increased specialization does not always turn out to be the
road traveled by technical professional personnel, there is considerable
evidence that many are subject to a loss of professional versatility over
time in a wide variety of organizations, whether they specialize or not,
In support of this conclusion, an SRI study of two groups of technical
professioral people (nuclear physicists and organic chemists) at two
points in time (six years apart), found that the members of one group
(organic chemists) tended to become more specialized, while the members
of the other group (nuclear physicists) tended to become more generalized
in their work activities.t Yet only 50 percent of the nuclear physicists
and 40 percent of the organic chemists indicated that they still felt they
are "broadly qualified in their basic disciplines” after six years in the
organization studied. About 85 percent of those in both groups said that
they are ""not completely satisfied" that they have kept up to date with

* For a further description of this process in research organizations,

see H. M. Vollmer, Adaptations of Scientists and Organizations,
Chapter VIII, "Organizational Socialization.,”

t+ In the six-year period studied, ten of the organic chemists said they
became "more of a specialist.” two said they became "more of a gener-
alist," and two said they "remained about the same.” Among the nuclear
physicists, in contrast, six said they became "more generalized' and
one said "more specialized.”
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the advance of new knowledge and new methods in their technical fields--

] mostly because of the increased amount of technical literature they have

] to read, And before-znd-after analysis of the amount of time members of
the two groups reportedly spend in trying to keep up with the technical
literature shows that, on the average, the time spent in technical read-
ing has increcased for both groups.* Apparently, scientists in both groups
have been reading more, but "enjoying it less" with regard to the extent
to which this increased reading has contributed to general professional
self-confidence,

1 Two Kinds of Manpower Obsolescence

Out of the previous discussion, there energes a recognition of two
distinct types of manpower obsolescence among technical professional per-
sonnel, These may be described as (1) job assignment obsolescence and
(2) professional obsolescence, respectively, Job assignment obsolescence
(or "job obsolescence,” for short) may be said to occur when an individual
does not have the knowledge or skill necessary to perform his present job
assignment, either because he once had knowledge or skill that he does not
have now or because the knowledge and skill that he has r=tained are not
: sufficient for changed job requirements. In contrast, professional obso-
lescence may be said to occur when an individual dces not have the knowl-
edge or skill necessary to perform in the normal range of different job
assignments that can characteristically be performed by members of the
relevant professional group, Again, this may result either from indi-
vidual loss of professional knowledge or skill, changes in professional
requirements, or perhaps both. Thus, in sum, job obsolescence refers to

* In 1961, the average amount of total time per week at work and home
reported spent in reading technical literature was 7.3 hours among
the nuclear phy.icists; this had increased to 9.5 hours per week in
1967, 1In 1961, the organic chemists spent, on the average, 7.2 hours
per week in reading technical literature; this had increased to 12.3
hours in 1967, In comparison, one survey has shown that eluctronics
engineers spend about 3 hours per week, on the average, in reading
technical literature while at work; see S. A, McMillion and B, F, Oa-
bahr, "How do Engineers Keep Up-To-Dete," Electronic Industries, Vol. 22
(May 1963), p. 80, One authority has concluded that engineers need to
spend at least 8 hours per week (20 percent of their time) in retrain-
ing activities; J. K. Wolfe, "Keeping Up to Date -- In Career Training
in the U,S.A.," Electronics and Power, Vol. 11 (August, 1965), p. 260,
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a lack of specific job-relevant capabilities, while professional obsoles-
cence refers to a lack of professional versatility.*

Once this distinction is made, one can raise the further question:
How extensive is each type of manpower obsolescence? More specifically,
about how many scientists and engineers are significantly affected by
either type of manpower obsolescence? How do these types vary among
technical professional personnel in different kinds of organizational
environments? Among personnel in different age categories? Among per-
sonnel at different educational levels? 1Is there any way of beginning
to estimate the costs of these kinds of manpower obsolescence to employ-
ing organizations (as well as the obvious "human costs” to the individuals
concerned)? Finally, what are the implications of manpower obsolescence
for organizational design? Can we begin to speculate on how nrganizations
might be designed in the future so that they reduce, if not eliminate, the
degree to which they induce job obsolescence and/or professional obsoles-
cence? In sum, can we envision organizations that operate efficiently and
vet that produce (or regenerate) talent ¢o an extent that at least offsets
the degree to which they consume talent?

To begin to answer this array of questions, we must consider first
how we might be able to measure the extent of each kind of manpower obso-
lescence, We need appropriate indicators of both job obsolescenc~ and
professional obsolescence,

Preliminary investigation of this matter has led to the conclusion
that two general kinds of indicators of both kinds of obsolescence are
useful. One set of indicators may be identified as direct-report indi-
cators; the other may be designated as indirect or inferential indicators.

* This twofold categorization of types of manpower obsole¢scence is a
modification of Ferdinand's threefoid typolegy; see T. N, Ferdinand,
"On the Obsolescence of Scientisis and Engineers,” American Scientist,
vol, 54 (1966), pp. 46-56. Ferdinand distinguishes "a real obsoles-
cence' (specialty obsolesconce) as a third type. However, it appears
likely that there is an inverse correlation between the extent of
specialty obsolescence and professional shsolescence--e.g., a8 indi-
viduals tend to become overspecialized over time, by definition, they
also become obsolete in terms of professional versatility, Therefore,
it would appear that a concept of specialty obsolescence distinct from
professional obsolescence is not greatly useful to the analysis of this
general problem area; the two types identified in the text above appear
to be sufficient,
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A direct indicator of the experience of Job obsolescence could be a
negative response to a question like: “Do you feel that you are keeping
up to date on new scientific or technical developments in your field to
the extent required by your present job?" A direct indicator of profes-
sional obsolescence could be a negative response to a question like: "Do
you feel that you are currently keeping up to date on new scientific or
technical developments to an extent comparable to that of effective mem-
bers of your scientific profession?”

On the other hand, an indirect indicator of job obsolescence could
be some kind of performance disability, auch as a failure to produce any
scientific publications over a specified time period among research
scientists,* or an inability to produce satisfactory engineering de-
signs according to schedule by design engineers, etc. Perhaps the best
indicators of professional obsolescence asscss the inability of indi-
viduals to move from one kind of job position to another within the
normal range of jobs held by members of the same professional grouping--
i.e., measures of professional labor immobility.

The two following sections of this chapter will discuss the extent
of job obsolescence and professional obsolescence in the United States
at present, using some of these kinds of indicators.

The Extent of Job Assignment Obsolescence

Conservative estimates of the overall extent of job ohsolescence
(loss of knowledge or skill necessary to perfnrm a present job assign-
ment) indicate that job obsolescence may be a serious problem among
about one in fifteen physical scientists and perhaps more than one in
five engineers in the United States at present,

The estimated extent of job obsolescence among scientists can be
based on the following direct and indirect indicators., As an exsmple
of a direct iadicator, in a national survey of scientists (physicists,
chemists, biclogists, and mathemsticians) conducted by SRI, 8 percent
of the total number of 3,691 scientists surveyed admitted that they have

¢ For s general discussion of differcnt kinds of publication indexes
as. seasures of scientific productivity, see R. M, Vollmer, "Bvaluat-
ing Two Aspects of Quality in Research Program Effectiveness,” in
M. Yovits, et al.,eds., Research Program Effectiveness (New York:
Gordon and Breech, 1266),
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not experienced "opportunity to keep up to date on new gcientific de-
velopments in my field.” (The proportions giving this response varied
from 9 percent among mathematicians to 8, 7, and 6 percent anrong chem-
ists, biologists, and physicists, respectively. Also, the proportions
increased only very slightly with age--6, 7, and 8 percent for all scien-
tists surveyed in their twenties, thirties, and forties, respectively,
and then declined again to 7 percent for those in their fifties and
over.)®

As an example of a possible indirect indicator of -ob obsclescence
from the same nhational survey, it was found that about 9 percent of ail
scientists surveyed have produced no scientific or technical publications
within the past five years, Moreover, a cross-tabulation of data from
this survey shows a high degree of association between producing no pub-
lications in a five-year period and the reported experience of not keep-
ing up to date in one's scientific field, The analysis reveals that only
2 percent of "high producing scientists” (in terms of theil output of
publications) report that they have not had opportunity to keep up to
date in their scientific fields, whereas 12 percent of 'low producing
scientists” say that they have not had opportunity to keep up to date.

In other words, the proportion that allegedly has not been able to keep
up to date is six times higher among low producers thar among high pro-
ducers,

Thus, the experience of obsolescence in terms of knowledge or .!ill
is statistically ascsociated with lower scientific productivity, although
the direction of causality can not be determined by these uata., It could
be that inability to keep up to date in scientific kihowledge and skills
ts, in part at least, a cause of lower scientific productivity. Or it
could be that inactivity with regard to the production of publishable
scientific findings also partly causes one's scientific knowledge and
skills to atrophy., Or, on the other hand, both could result from a
scientist's being cmploved in an organizational cnvironment that doos
not encourage keeping current in scientific knowledge and in scientific
outputs, In any case, however, there is =2vidence lierc that direct in-
dicators (self-reports of inability to keep up to date) and indirect

® Sece N. N, Vollwer, Work Activities and Attitudcs of Scientists and
Rescarch Managers: Data from s Nationsl Survey (Menle Park, Calif.:
Stanford Reseasch Institute, "HkD Studies Series,” 1964) p, K,
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indicators (failure to produce publications in the scientific literature)
tend to corroborate each other as signs of deficiency in job performance.®

The findings discussed previously are supported further by findings
from other surveys of scientists, A nationwide survey of chemists found
that from 7 and 9 percent of Ph,D, chemists in universities and in in-
dustry, respectively, reported that it is "not characteristic of their
organizations to make it easy to keep up with the field by providing
library facilities, seminars, and the like."t 1In answer to another ques-
tion in the same survey, 4 and 6 percent of the professional chemists in
universities and in industry indicated that it is not characteristic in
their organizations that their co-workers are "highly competent.”$ (This
latter statement might be taken as another kind of indirect indicator of
the general extent of job obsolescence among the e particular kinds of
scientists in universities and industry).

In another survey of scientists in industry, a somewhat larger pro-
portion of scientists--14 percent--agreed wit: a statement that "there
is little incentive for engineers and scientists to keep up on new de-
velopments in their field."§ Three percent "definitely agreed” with
this statement. Again a somewhat comparable proportion of scientists-~
, 8 percent--rated their scientific colleagues as "only fair" to "not too
g corpetent” in the performance of their technical job duties.s®

¢ (Contrary to the conclusions of earlier studies, more recent data have
shown no continuous decline in scientific productivity with advancing
age; actumlly, there are two peaks in scientific productivity over the
life span of scientisis; see D, C. Pelz and F, M, Andrevs, Scientists
in Organizations: Productive Climates for Research and Devciopment

1 (New York: Wiley, 1966), Chapters 10 and 11, Data on scientists in

3 SRI studies show the same two-pesked curve of productivity.

| t See A. L. Strauss and L. Rainwater, The Professional Scientist: A
Study of American Chemists (Chicago: Aldine, 1962), p. 118,

$ 1Ivid., p. 112,

§{ See Opinion Resesrch Curporation, The Conflict Between the Scientific
Mind and the Munagement Mind (Princeton: Opinion Rescarch Corp,, 1983),
p. A-44,

*e Ibid,, p. A-14, PFurther evidence that it mav be normal to expect some=
where in the neighborhood of B percent of scieintific work {or of scin-
tific employees) to be technically incomputent is given by data from a
study of “bench scientists,” “supervisors,” and "project wonitors” in
eight Arey research laboratorties, The study found that 8 percent of
the bench scientists, 12 percent of the supervisors, and 6 percent of
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Fci scientisys without Ph.D. degrees, there are indications that the

extert of job obsolescence tends to be somewhat larger than is generally
true for Ph.D, scientists, Thus, in the national survey of scientists
condusted by SRI, it wac found that 6, 8, and 9 percent of doctoral-level

rhvsicists, chemists, and mathemsticians, respectively, reported that they

currently do not have opgbrtunity to keep up to date on scientific de-
veiopments, The comperable proportions ol scientists in the same three
disciplines who uJo not hold Ph.D. degrees are 8, 11, and 11 percent,
respectively--or in other worus, 2 or } percent higher than the Ph.D.s
in their same fields.¥

Other surveys have found larger cdifferences. For example, the
Strauss-Rainwater study of chemists found that, while 9 percent of the
doctorali~level chemigts in industry indicated that their organizations
do not make it easy to keep up with their fields, the coaparable pro-
portions were 18 percent for non-Ph.D, chemists in indusiry, 26 percent
for ""bench chemists" (technical assistants), and 23 percent for chemical
enginecers.t The Opinion Research Corporation study found that, among
scientists and engineers combined, 14 percent of doctors, 16 percent of
masters, and 24 percent of bachelors agreed that '"there is little in-
centive for engineers and scientists to keep up oh new developments in
their field.# ‘

There are a variety of indicators that the proportions of job obso-
lescence are considerably higher among engineers, in general, than among
physical scientists., Thus, for example, in the Opinion Research Corpo-
ration study, the high figure of 30 percent of the ergineers agreed that
"there is little incentive for engineers and scientjsts t:: keep-up on

.new developments in their field." 1In a survey of professionally oriented

engineers (members of the National Society of Professicaal Engineers),
14 percent indicated that "a chance to keep up with new developments in
your field" was among the things most lacking in their present jobs.§

the monitors reported dissatisfaction because their "subordinates

_turned out poor work”; Dale W, Dysinger, Motivational Factors Affecting

Civilian Army Research and Development Persounel (Pittsburgh, Pa.:
American Institutes for Research, 1965) p. &3.

* Vollmer, Work Activities and Attitudes of Scientists and Research
Managers, p. 144,

+ Strauss and Rainwater, op, cit., p. 115,

Opinion Research Corporation, op, cit., p. A-44,

% See The Pr fessional Eugineers Conference Board for Industry, Carecer
Satisfactions of Professional Engineers in Industry {Washington, D.C.:
Professional Engineers Conference Board for Industry, 1960), p. 59,

+
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In the same surveyv, 18 percent of the engineers also indicated ihat op-
portunity for further training was also lacking in their present jobs.

In an SR! study of research scientists and engineering personnel in an
aerospace company, 22 percent of the engineers (compared with 10 percent
of the scientists) said that they curr>ntly do not feel that they have
opportunity to keep up to date on new technical developments. In a simi-
“ar SRI study of research sciantists and nuclear engineers in the atomic
equipment division of a large industrial corporation, 19 percent of the
engineers (compared with 4 percent of the scientists) gave this same
response,

There is more indirect evicdence from other studies that points to
the same conclusion that at least ore in five engiaeers (on the average
in a variety of situations), if not more, is markedly affected by some
kind of job obsolescence. In a national survey of engineering graduates,
42 percent of 3,246 respondents agreed with the statement: "My colleagues
seem out of date and need more study.'* Another survey of 1,000 engineers
and engineering managers has rep>rted the very large proportion of 93 per-
cent of the engineers {and 86 percent of the engineering managers) in-
dicating that technicael obsolescence is a "real problem.”t

3
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Another indirect indicator of the extent of job obsolescence is as-
sessment of the proportion of engineers who show a strong desire for ad-
ditional training in technical areas related to their job responsibilities,
One survey of 2,100 engineers in 176 companies in 20 industrial categories
found that 40 percent or more of the respondents wanted additional train-
ing in a varieiy of technical areas, The largest proportions {over 50
percent of the respondents) indicated a specific desire for additional
training in such topics as engineering economics, engineering analysis,
computer programming, engineering materials, information data processing,
automation, probability and statistics, and "review of college mathemat-
ics."$ Another study of engineers in aerospace companies in the Los Ange-
les and Seattle areas found that over 30 percent of the respondents desired

* See W, K, Lebold, R, Perruci, and W, Howland, "The Engineer in In-
dustry and Government,” Journal of Engineering Education, Veol. 56
(1966), p. 255.

t See Princeton Creative Research, Inc., "Engineers Talk about Obsoles-
cence,” Machine Design (June 18, 1964), pp. 148-51, end "Who Pays for
Techniral Retooling,” Machine Design (July 2, 1964), pp. 92-5, and
"Attitudes on Education,” Machine Design (July 16, 1964), pp. 124-27,

$+ See R. W, Christian, "Personal Obsolescence," Factory, Vol, 122
(October 1964), p. 111,
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Radditionsl training in probability and statistics and in computer program-

ning end data processing.* In a survey of chemical engineers by their
professional association, a definite interest in advanced training in a
variety of technical subjects was expressed by over 25 percent of the
society membership.t In the General Electric Company, 36 percent of the
technical professional personnel are involved ir retraining programs.}

Finally, a study of layoffs among engineers snd scientists in the
aerospace and electronice industries of the San Francisco Bay Ar-a in
the period of 1263 to 1965 found that, after a two-year .ime period, 6
percent of these personnel were still unemployed, and another 15 percent
hal found it necessary to take jobs in "non-engineering/scientific work.”3
This would seen to provide further evidence of the inability of about one-
fifth of these technical professional personne)l (most of whom are engi-

neers, rather than scientists) to qualify for technizal positions in their
respective disciplines,

If, as the data discussed previously suggest, at least one in fifteen
scientists and at least one in five engineers experience job obsolescence
as a8 mejor problem, we can conclude that out of an estimate of 500,000
scientists in the United States at present, over 33,000 may be experienc-
ing job obsclescence as a marked problem, OQut of an estimated 1,200,000
engineers in the United States, 240,000 may also be experiencing job obso-
lescence as a marked problem.** Thus there is reason to believe that job

® See W, D. Kcllvaine, The Professional Technical Employee: What Factors
Affect His Continued Growth (Los Angeles: University of California at
Los Angeles, Department of Enginecering, 1966), pp. 16-7,

+ See J. C. Smith, "Credit-free College Courses: an Impending Explosion"
Chemical Engineering, Vol. 74 (April 24, 1967), p. 140,

$ See Wolfe, op. cit., p. 261,

§ See k. P, Loomba, A Study of the Re-employment and Unemployment Ex-
periences of Scientists and Engineers lLaid Off from 62 Aerospace and
Electronics Firms in the San Francisco Bay Area during 1963-65
(Sar Jose, Calif.: San Jose State College, Center for Inter-
disciplinary Studies, 1967), pp. 49, 77. Those in "non-engineering/
scientific" work were found to be engaging in a variety of occupa-
tions, such as insurance, real estate, and used car sales,

** The estimates of the total number of scientists and engineers in the
Unifed States at present are based on interpolations of NSF data; see
Natiocnal Science Foundation, Profiles of Manpower in Science and
Technology (Washington, D.C.: NSF 63-23, 1963), p. 7; and National
Science Foundation, Scientists, Engineers, and Technicians in the
1960's (Washington, D.C.: NSF 63-34, 1963), pp. 34-5.
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F - obsolescence represents cne serious source of loss of talent on a national

level, especially for engineers, Moreover, if efficient ways to prevent
this loss were developed through retraining programs and other appropriate
b methods for the regeneration of talent, it can be seen that the projected
national shortage of engineering talent in the decade of the 1960s amount-
ing to somewhere in the neighborhood of 265,000 engineers, might be mark-
edly alleviated.®* This implies, however, that organizations that employ
engineers (and scientists also) must become willing to devote more effort
to overcoming job obsolescence among their scientific and technical em-
ployees. In turn, implications can be drawn for manpower utilization
policy at the national level, as well as for the design of goals, struc-
tures, and policies at the corporate level,

To achieve the latter, the managements of corporations {including
government, educational, nonprofit, and industrial institutions) must be
convinced that corporate contributions to programs oriented toward the
regeneration of technical talent are economically efficient--i.,e., cost
less than the costs of consuming talent without trying to regenerate it,
This certainly requires special tailormade considerations in each employ-
ing organizatiovn, according to the nature and scope of the job obsoles-
cence problem among its scientific and technical personnel, It is suf-
ficient to point out here the importance of taking such considerations
into account within the overall topic of organizational design or re-
design, If the situation in a particular corporation is similar to what
may exist for the nation as a whole, the corporation management can ex-
pect that more than one out of fifteen of the scientists on its staff
and mo.'e than one out of five of its engineers experience job cbsoles-
cence as a serious problem, What is the loss to the employer in salary
and other compensation to this proportion of its employees who are no
longer technically equipped to perform their jobs adequately? What is
the overall loss in corporate productivity of present products? What is
the loss in terms of new product markets that a corporation has been un-
able to enter?

Such questions are difficult, if not impossible, for any corporate
management to answer, But perhaps the key question for corporate goals
and policy implications is: What are the costs to an employer of as-
sisting in the regeneration of present talent compared with the alterna-
tive costs of employee turnover--the costs of dismissing technically in-
effective employees and recruiting and training others to replace them?

* This projected shortage, resulting from an expected discrepancy be-
tween the supply and demand for engineers in the 1960s, is reported
in Scientists, Engineers, and Technicians in the 1960's, p. 29,
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o Even this fairly straightforward cost-effectiveness problem needs to be

E §g7,, related to two other broader cost considerations: (1) the cost to the
S morale and productivity of currently effective employees where there is

. a corporate policy of consuming talent among their colleagues without

S assisting in the task of regenerating it and (2) the cost to the nation

i” - as & whole in releasing older scientists and engineers into a labor market
in which their employability has decreased because their technical talent
is not commensurate with present-day technological advances.

The Extent of Professional Obsolescence

The latter consideration serves as a transition into a discussion of
professional obsolescence. It will be recalled that professional obsoles-
cence may be said to occur when an individual has lost the knowledge or
skill necessary to perform in the normal range of differefit job assign-
ments that can characteristically be performed by members of the relevant
professional group. Exsmination of survey data indicate that it is not
as easy to identify professinnal obsolescence by direct indicators, as
has been done in the case of job obsolescence, However, the ease with
which individuals can move from one technical professional job to a simi-
lar job in the same professional area, but in another employing organiza-
tion, appears to be a useful--albeit more indirect--measure of professional
obsolescence, In contrast to indicators of job obsolescence, indicators
of professional obsolescence show a marked increase with the increasing
age of individuals,

Considering only those scientists with the highest amount of pro-
fessional training (those with Ph.D. degrees), data from the national
survey of scientists conducted by SRI indicate that the proportion of
scientists who would reportedly find it "not very easy to get a similar
position in another organization” is 8 percent for scientists in their
twenties, increasing to 11, 20, and 24 percent for those in the thirties,
forties, and fifties-and-over age categories, respectively, This in-
creasing inability to market one's skills in a variety of professional
positions with advancing age is apparently associated with incresasing
specialization. An indicator of this is provided by data from the same
national survey, which show that in their twenties, 65 percent of the
scientists stated that they wish “to remain in their same line of work"
in the future (in contrast to "going into another line of work' or
"going into management”), while the proportions who desire to stay in
their "same line of work" increases to 69, 76, and 83 percent among
scientists in their thirties, forties, and fifties-and-over, respectively,
Simultaneous with this increase in specialization is a decrease in pro-
fessional orientation among sciencists, at least from their thirties on
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to the end of their careers, Those who state that they "identify them-
selves primarily with their scientific profession” (rather than their
employing organization) decline from 81 percent in the thirties to 79
percent in the forties and 70 percent in the fifties-and-over category.
One can infer from these data that overspecialization and a concomitant
lack of professional versatility appears to be a marked problem for about
10 to 20 percent of these scientists in their younger years, increasing
to about 25 to 30 percent in the older age groups.

Other surveys have asked more direct questions on overspecialization,
The Strauss-Rainwater study found that 26 percent of Ph.D. chemists in
industry report that “specialization is a problem” and that this is even
more common among non-doctorates (35 percent).* As one researcher put it
in answer to the question: "What dangers does chemistry as a field face
today":

I would say overspecieclization., There's more and more to know
and more and more to work on, and you can't know everything.
You tend to know more and more about less and less.

Similarly, the Opinion Research Corporation study found that 18 percent
of the scientists surveyed and an even higher proportion of engineers
(25 percent) "definitely agreed" with the statement that: “Company
practice often forces engineers and scientists to overspeciaiize."t
Again, this latter study found that overspecialization was more fre-
quently reported among non-Ph,D, scientists and engineer. (21 to 22
percent) than among those with Ph.D. degrees (17 percent).t

The Strauss-Rainwater and Opinion Research Corporation surveys do
not present a breakdown of data on overspeciazlization and consequent
lack of professional mobility by age categories, but data from addi-
tional SRI surveys show that the proportion of engineers who plan to
transfer to a job in their engineering field in another company de-
creases steadily from 38 percent for those in their twenties, to 22,
14, and 4 percent for those in their thirties, forties, and fifties,
respectively. In the same age periods, those who say that they are
primarily oriented toward the engineering profession, rather than their
employing organization, declines steadily with age from 54, through 45
and 36, to 31 percent for those of age fifty or over.

* Strauss and Rainwater, op. cit., p. 210,
t+ Opinion Research Corporation op. cit,, p. A-45.
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There is other evidence that older scientists and engineers actually
have more difficulty in obtaining other jobs in their professional fields
as they advance in age. Thus, for example, the Loomba study of unemploy-
ment and re-employment experiences of engineers and scientists who were
laid off found that among those of 35 years of age or less, 26 percent
were laid off feor 18 weeks or more before they were able to find another
Jjob in their professional fields, Twenty~eight percent of those from
ages 36 through 45, and 43 percent of those of ages 46 or older, were
unemployed for at least 18 weeks., Conversely, 29, 17, and 19 percént of
the younge. to the older age groups were able to find new employment
within four weeks of the time they were laid off . *

Much of the professional obsolescence of engineers and scientists
associated with age results from the fact that the specialty fields in
which the engineers or scientists have been trained and to which they
have become committed, have "gone out of date.” David Allison pointed
out in 1964, for example, that about one-half of the 700,000 engineers
who held bachelor's degrees at that time had received these degrees be-
fore 1953, which was about the time that the leading engineering schools
began to put more emphasis on training in scientific fields and in mathe-
matics and less on "how-to-do-it courses.” Allison writes that this older
half of the engineering profession: ‘ A

. « « are not merely in need of brush-up courses, courses that
rub off the rust. Rather, they lack the fundamentals of modern
technology--from modern math to computer utilization--unless
they have kept up in the intervening years, whether by attend-
ing classes regularly, at nearby schools or at work, or by
diligent study of on-rushing technical literature, most of
which is incomprehensible, having been written to be published
rather than read and understood.

Allison amplifies these comments by cshowing that the "hot" space engincer-
ing specialty fields in the 19508 were servomechanisms, operations re-
search. microwaves, nuclear engineering, rocket propulsion, polymers, and
polid-state devices, In the 1960s, attention has focused on such fields
as automation, computer technology and computer-aided design, micro-
electronics, superconductivity, advanced communications theory, plasma
physics, and extraterrestrial engineering, By the 1970s, he predicts

that engineering could include substantiai aspects of behavioral science,

¢ Loomba, op. c¢it., p. 52,
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self-organizing machines, electro-optics, plasma engineering, exogeology
and exobiology, psychopharmacology, and biological engineering. He notes
that the fields of greatest excitement in engineering today are not simply
outgrowths of earlier "hot" technologies, but instead have grown out of
developments in basic scientific fields, and that the up-to-date profes-
sional engineer must master these kinds of relevant scientific funda-
mentals.*

Even in the basic scientific or theoretical disciplines, however,
there are areas in which professional obsolescence can result over time
from earlier commitments to specialty fields that are now out of date.
Warren Hagstrom has reproduced the following passage from an interview
with a mathematician, which Hagstrom says is typical among mathematicians
in the university contexts that he studied:

This happens particularly among older mathematicians who
started research along a particular line. Let me give you
an example: At the turn of the century, a hot area in
mathematics was the so-called theory of geometrical in-
variance. At the time, the notion of invariance was rec-
ognized as unifying a great many geometrical ideas. So
there was an enormous study of invariance at the time,

It was 8 fairly technical and fairly narrow area, and a
lot of Ph.D.'s were being turned out at that time in the
theory of invariance. Well, this went on for a time, and
pretty soon they exhausted almost everything that could
be said; the field wasn't closed, there were still a great
many things to be done, but it was generally realized that
what you were going to say would be more of the same kind
of thing. It really wasn't going to bring entirely new
ideas into the field. 1I've known a good many mathemati-
cians, now all in their sixties, who were trained in this
field, did their research in the area for many years, and
didn't learn any of the related mathematics at the time,
When the popularity of invariance theory went down they
were simply left stranded. For example, they had dif-
ficulty getting papers published, because editors were
Just not interested in the material, So that they were
perfectly aware that the field had passed them by, and
they eventually gave up doing research, They felt they

* See D. Allison, "Engineer Renewal' International Science and Tech-
nology, No, 30 (June 1964), p. 49,
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were too old to branch out into new fields and it was as
plain as could be that it was impossible for them to re-
ceive recognition for research in what they had done, Ob-
viously they were quite discouraged and frustrated.*

Whereas we estimated previously that job obsolescence appears to
affect at least one in fifteen scientists and one in five engineers, we
can see from the evidence presented in this section that professional
obsolescence is probably much higher among scientists and engineers,
especially among those in the older age categories. Overall, without
regard to age differences, professional obsoclescence appears to be a
serious problem for about one-fourth of the physical scientists and
perhaps about one-half of the engineers in the United States,.

Again, one can raise questions on what degree of responsibility em-
ploying organizations should assume to help overcome this tremendous con-
sumption of professional talent, compared with the degiee of responsibility
that individuals, professional associations, and the federal government
should assume. Since professional obsolescence, by definition, involves
job transferability rather than current job performance, one might be
inclined to argue that the federal government (in the interests of na-
tional manpower utilization) and professional associations (in the in-
terests of their membership) should assume more responsibilities in this
regard than employing organizations., Nevertheless, to argue that em-
ploying organizations should not, at least, share in the sponsorship of
various programs to help alleviate professional obsolescence can be an
extremely narrow and shortsighted view of managerial responsibilities,

It would ignore the degree to which employing organizations are in-
creasingly dependent on a highly fluid supply of technical professional
manpower (i.e., scientists and engineers who move from one employing
organization to another several times in their careers)., 1t would ignore
the degree to which mergers and product diversification are forcing many
large corporations to consider the internal job transferability of tech-
nical professional personnel. And finally, it would ignore increasing
pressures for corporations, both private and public, to be organized and
managed in ways that contribute to public interest and public welfare,

as well as to private profit.

* See W, 0. Hagstrom, The Scientific Community (New York: Basic Books,
1965), p. 233.
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Chagter \'

ORGANIZATIONS AS WASTERS OF TALENT

The last chapter described how organizations tend to consume talent
among sizable proportions of their emplovees by employing them in job
assignments for which they are no longer qualified or in job assignments
that reduce their professional versatility through overspecialization,

In a sense, then, these are variations in the overutilization of talent.
In contrast, this chapter discusses the underutilization of talent, Many
organizations not only use up talent by permitting manpower obsolescence,
but also fail to employ fully certain kinds of actual or potential talent
when it is available and when it would be to the organization's advantage
to employ this talent more completely. When intellectual talents are not
fully employed, they can be expected to atrophy, similar to the condition
among muscles of the body when exercise is lacking--or in terms of learn-
ing theory, when reinforcement is not present. Thus what can be referred
to as ""the waste of talent” in the short run, results in the consumption
of talent in the long run, Underutilization and overutilization eventually
turn out to be two sides of the same coin,

The Underutilization of Technical Talent

Many observers of employer practices have noted various forms of the
underutilization of talent in different organizations. For example, in
answer to the question, "Is there a waste of talent?" the Killian Commit-
tee wrote: '"The Committee recognizes the existence of some waste of scien-
tific and engineering talents inherent in practices such as 'goldplating,'
'brochuremanship,' and 'stockpiling' of manpower,” (The latter refers to
a company keeping more scientists and engineers on its payroll than the
ful“illment of its current government contracts requires, to make it easier
to obtain and man new projects.) The Killian Committee recognized that
special case studies of the Titan II and the Naval Tacticsl Data System
programs had found no positive evidence of stockpiling, but nevertneless
cautioned that "abuses" in this regard could occur and should be avoided.®

* See Committee on Utilization of Scientific and Engineering Manpower,
op. cit,., pp. 27-8.
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Moreover, Arthur Ross (currently Commissioner, Bureau of Labor Statistics,
U.S. Dept. of Labor) wrote for the Committee the following strongly worded
comments:

Inability to exercise professional skills is one of the evident
and most chronic complaints of employed professionals, It is a
persistent theme in surveys of scientific and engineering work.
I might add that I have seen a great deal of it myself, in the
course of arbitrating industrial disputes in private industry
over the past 15 vears,

Manpower "loading”" or "hoarding" in order to be in a position
to accept new contracts . . . is a frequently noted phenomenon
closely related to the competitive conditions discussed above.
If expiring projects and new projects are nicely dovetailed,
waste of manpower may be avoided, Otherwise the excess person-
nel must be assigned to some project or other, I am not sug-
gesting that it would be desirable or practical to demobilize
or remobilize research organizations in response to irregu-
larities of manpower dJdcmand. The point is that procurement
authorities should regularize demand to a greater extent

so that excess capacity can be minimized.*®

Ross poes on to note declining ratios of technician support for
engineers and scientists as indicative of the underutilization of pro-
fessional talent:

In the aerospace industry there were 42 technicians for every
100 scientists and engineers in 1955, but only 37 in 1961,
After 8o much talk about manpower utilization, greater sub-
professional support would be expected, but actually it de-
clined.*t

Clues on the extent of the underutilization of talent are provided
in surveys, such as the Strauss-Raiiwater survey sf cheomists, which found
that 24 percent of the chemists in universities, 22 percent of those with

e 1Ibid., p. B8,
+ 1Ibid,, in turn cited from A, Shaperc and H. M. Vollmer, "Technical
Profilé of the Aerospace Industry,” Appendix H, in G. Hayes, The

Industrz-covernuent Aerospace Rolationanip {Menlo Park, Cnltf..
Stanford Reusearch Institute, 1963), p. 248,
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‘Ph,D.s in industry, snd 29 percent of the non-Ph.D,s in industry said
that the statement ''some of my duties are really below the level cf my
training and skill" was ''very characteristic’ of their jobs.,* The Opin-
ion Research Corporation Survey found 34 percent of the scientists and

43 percent of the engineers "definitely agreeing' that "the so-called
shortage of scientists and engineers is caused largely by poor utiliza-
tion of available talent by management.”’t Loomba in his survey of engi-
neers (mostly) and scientists laid off in 1963-65 found the very large
proportion of 60 percent of the respondents saying that their scientific
and technical training was not “utilized to the fullest extent” on their
jobs before they were laid off. Closer examination of the reasons given
for this response reveals that about 13 percent of those in Loomba's sur-
vey were actually indicating their general dissatisfaction with their
past management (understandable in a group of people recently laid off),
another 17 percent were apparently overutilized in their past jobs ("en-
gaged in work different from what was trained for" or "job required
skills in too narrow a specialization”), 4 percent gave a variety of
"other” responses, and 26 percent gave responses indicating underuti-
lization--"company needed a person with less education and training.”
"unchallenging and unstimulating work,” "too much administrative work,"
and "congany did not need a technically trained person,”! A Brookings
survey found a iotal of 11 percent of natural scientists and 18 percent
of engineers in industrial employment indicating that their "work does
not fit capabilities or training” or that there is "too much routine in
the work; monotonous, not encugh change, variety,” etc., Almost identical
percriitagea-~11 and 17 percent, respectively--of scientists and engineers
employed by the federal g:vernment gave the same responses,§

From data such as those cited above, we could infer conservatively
that at least one-tenth of the scientists and one-fifth of the engineers
in a variety of organizations experience underutilization of their talents

% See Strauss and Rainwater, op, cit., p. 112,

+ See Opintonknelearch Corporstion, ¢p. cit,, p. A-41,

$ See Loomba, op. cit,, p, 45,

$ See F. P, Kilpatrick, M. C, Cummings, Jr., and M, K. Jennings, Source

Book of a Study of Occupationsl Values and the Image of the Federsl
Service (washington, D.C.: The Brookings Institution, 1964), p. 207,
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to be fnsdequate technical suppore; scientists snd engincers often have
to perfora Tunctions that could be perforwed by less hizhly trained sub-~
professional perscnnel, Shortages in technical support are especially
marked among scientists and engineers in federal governwent employment
and in the aerospace, petrochemical, snd chewmical-pharmaceutical in-
dustries, Data frcm the national survey of scientists, conducted by

SRI, indicate discrepancies of 23 percent among scientists in federal
government laboratories, 19 percent in aerospace companies, 26 percent

in food and drugs (chemical-pharmaceutical) companies, and 13 percent in
petrochemical companies between the proportion who say that "adequate
technical assistance” is "quite importart” in their work, and the pro-
portion who say that they have experienced "adequate technical assistance"
in their work, This compares with a total industrial average of 12 per-
cent and with 8 and 9 percent in universities and nonprofit organizations,
respectively, in measures of discrepancy between the desire for, and the
experience of, technical assistance.* In the same survey, in answer to
the question, "Which is presently the most serious or pressing kind of
problem you face in your research position?” 23 percent of the scientists
in the federal government and 5, 14, and 17 percent of those in asrospace,
petrochemical, and food and drug companies indicated "inadequate number
of appropriately trained technicians.,” (A larger proportion of those in
aerospace companies--34 percent--indicated "limited or uncertain funding
for research” as their most serious problem,)t

Data on the actual ratios of technicians to scientists and engineers
support the above attitude survey findings that those in the federal gov-
ernment and in aerospace, petrochemical, and chemical-pharmaceutical com-
panies suffer most from a lack of technical support, The national average
is 66 to 67 technicians for every 100 scientists and engineers, but the
aerospace, petroleum, and chemicals-allied products industries had only
46, 42, and 44, respectively, in 1960.%# The overall ratio of technicians
to 100 scientists and engineers in the federal government is 62, but fur-
ther analysis indicates that this is most reflective of technician support
for engineers (about 80), rather than for physical scientists (about 37)

* See Vollmer, Work Activities of Scientists and Research Managers' Data

from a National Survey, p. 95.

%t 1bid, p. 90, , : v
$ See National Science Foundation, Scientists, Engineers, and Technicians

in the 1960's, p. 36,
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10 the federal go.oromest seriive @ Purthermore, projections indicate
that these support ratios are not expected to incresse very smuch up to
1970, ¢

The manpower-space control system existing in many federal gover. -
ment research laboratories is a major contributor to the underutilization
of physical scientists, Characteristically, a certain number of "manpower
spaces’ are allocated to each laboratory director., He can fill these
spaces with fully treined scientists or with technicians, clerical per-
sonnel, etc, The natural tendency--if only for organizational prestige
purposes--is to try to fill most of these spaces with full-fledged scien—
tists, Ph.D.-level people if possible. But, in consequence, many govern-
ment scientists end up having to do their own technical work, and some-
times even clerical and other "paper-shuffling" duties, resulting in
strong feelings of underutilization.}

In the comment by Arthur Ross, quoted earlier, it was mentioned that
technician support ratios have apparently decreased in recent years in the
aerospace industry, This decrease could be somewhat deceptive, however,
in tnat other data show that from 28 to 38 percent of the "professional-
level workforce" in defense-related industrial establishments (mostly
aerospace) do hot have college degrees.§ In some major companies, as
high as 12 percent have had no college training whatever.** This suggests
. that many individuals who might be classified as "technicians” may be

* See U.,S, Civil Service Commission, Federal Workforce Outlook (Washing-

ton, D.C,: USCSC, 1965), pp. 7-8, ‘
t+ See National Science Foundation, Scientists, Engineers, and Technicians

in the 1960's, p. 36.

% These observationsrare primarily drawn from two years of study of Air
Force research laboratories, partly reported in H. M. Vollmer, Applica-
tions of the Behavioral Sciences to Resesrch Management: an Initial
Study in the Office of Aerospace Research (Menlo Park, Calif.: Stan-
ford Research Institute, "R&D Studies Series,” 1964), ‘

§ See A, Shapero, R, P. Howell, and J. R, Tombaugh, The Structure and
Dymamics of the Defense R&D Industry: the Los Angeles and Boston
Complexes (Menlo Park, Calif.: Stanford Research Institute, "R&D
Studies Series,' 1965), p. 19.

** Shapero and Vollmer, op. ¢it,, p. 260.
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classified as "professionals” in the defease-related sectors of the aero-
space industry, perheps in part as an sspect of the "brochuremanship” and
"stockpiling” practices referred to in the Killtan Cemmittee report. 1In

any case, it would appear that upgraded techricians, who may be (on paper
at least) overutilized, do not completely offset the unaerutilization of

many fully-trained scientists and engineers in aercspace companies.*

Why markedly low ratios of technician support are found in the petro-
chemical and chemical-pharmaceutical industries is less easy to understand,
However, in part, the low ratio may reflect the fact that many non-Ph,D,
level chemists and "bench chemists"” are employed in industries to support
the work of Ph.D. chemists. Perhaps as a consequence of being assigned
to techinical support functions, rather than to positions with more pro-
fessional independence, these non-Ph.D. chemists are even more likely to
experience feelings of underutilization than are the Ph.D, chemists. The
Strauss-Rainwater survey found that 33 percent of the "bench chemists,"

29 percent of the non-Ph,D, chemists in industry, and 22 percert of the
Ph.D.s said it was "very characteristic” that "some of my duties are
really below the level of my training ard skill."t

As 2 whole, the electronics industry is an example in marked contrast
with those mentioned above regarding the extent to which companies provide
technician support for their scientists and engineers, There are about
95 technicians for every 100 scientists and engineers in the elecironic
compouents and accessories industry.? When asked in the naticnal survey
of scientists about their "most serious problem,” only 8 percent of the
scientists in electronics companies indicated an inadequate number of
appropriately trained technicians; the largest proportion of those in
any employment category (30 percent) indicated 'no problem worth mention-
ing."§ The discrepancy between the proportion of scientists in electronics

* Further evidence supporting this conclusion is provided by data from
the national survey of scientists; showing that the rate of general
Job dissatisfaction is markedly higher (15 percent "dissatisfied" or
"very dissatisfied") among scientists in the aerospace industry than
"in any other context of employment; Vollmer, Work Activities and At-

titudes of Scientists and Research Mnnagera: Data from a National

Survey, p. 84,
t See Strauss and Rainwater, op. cit., p. 112,

¥ See National Science Foundation, Scientific and Technical Personnel
in Industry, 1861 (Washington, D. C,: NSF 63-32, 1863), p. 21,

§ See Vollmer, Work Activities and Attitudes of Scientisis and Research
Managers: Date from a National Survey, p. 80,




companies who say that adequate technical assistance is quite important
and those who say that they have adecuate technical assistance is only

2 percent.* And in response to a question on general job satisfaction,
only 3 percent said they are "dissatisfied” or "very dissatisfied.” An
unusually high proportion of scientists in electronics companies (80 per-
cent) report that "manigement has given my scientific work the recognition
it deserves,” thus lerding further support to the conclusion that talent
tends to be employed in especially fruitful ways in this industry.?t

The Loss of Technical Talent

Although orgaaizations may not always be able to empluy technical
talent fully at any given point in time, one might expect organizations
to learn to use talent more effectively as time goes by and also to find
ways both to increase needed talent in present employees and to eliminate
those whose talent cannot be increased through the turnover of personnel,
Chapter 1V has documented the extent to which organizations have falled
to increase talent among present employees--i.e., the extent to which
they allow job assignment and professional obsolescence to occur. Here
we examine the extent to which many organizations actually appear to lose
their more talented employees,

There are few good qualitative studies of turnover among scientific
and engineering personnel. Those that exist suggest that scientists and
engineers who leave companies are likely to be as talented, at least in
terms of broad professional versatility, as those who stay--if not more
talented, Thus, a careful and comprehensive study of 640 engineers who
left the General Electric Company in comparison with 720 engineers who
remained in the company showed that those who left were more likely to
be "aggressive," "self-confident,” and "broad-gauged” in their interests
and abilities, while those who stayed were more likely to have interests
and sbilities related to particular engineering specialties within the
‘company, The conclusions of this study suggested that this situation
could have a detrimental long-run effect on the organizationg

While it is not surprising to find that the more aggressive,
self-confident men are leaving, there is no similar strong
reason to expect that the men with more broad-gauged in-
terests and abilities than the average engineer should leave,

Ibid., p. 95,
Ibid,, p. 84




Perhaps assignments or opportunities could be found for some
young engineers which are just as interesting and challenging
to the man with broad-gauged interests as most present assign-
ments are evidently to the man with a strong orientation to-
ward the more routine, down-to-earth engineering work, The
broad-gauged men may very well be our future general managers.*

The Loomba study of engineers and scientists laid off in the San
Francisco Bay Area found that the age of the responrdents was the only
factor that differentiated them from the engineers and scientists who
remained with their various companies-~those who left tended to be
younger, As far as educational background, number of engineering and
scientific courses completed since achieving highest degree, technical
publications, patents, and membership in professional societies were
concerned, there were no significant differences between those who were
laid off and those who remained with their companies.t At least there
is no reason to believe that those who left were any less capable than
those who remained, and the fact that those who left were younger would
cause one to speculate whether they might be more aggressive, on the
average, than those who stayed. Although it is recognized that layoff
policies commonly require Junior employees to be laid off before senior '
. employees, layoff policies do not ordinarily pravent an employer from ”
E laying off technically less competent employees among professional-
level personnel,

The Shapero-Howell~Tombaugh study of the defense-related R&D industry
reported that engineers and sclientists with Ph.D. degrees had the highest
turnover rates in four out of five areas studied (in Boston, Denver, Tuc-
son, and Orlando, but not in Los Angeles).%

One way to interpret these kinds or findings is to categorize‘them
"as examples of "constructive turnover" in the sense that they may reflect
the attempts of organizations to get rid of highly educated and/or highly
motivated individuals that these organizations cannot employ to their full

* See H. H, Meyer, and 8, Q, Cuomo, Who Leaves? A Study of Background

Characteristics cf Engineers Associsted with Turnover (New York: e ;
General Xlectric Company, Behavioral Research Service, 1962), p. 3, B

+ See Loomba, op, cit.,, p. 29, ,
4 BSee Shapero, Howell, and Tombaugh, op, cit,, p. 48,




capacity, The other way to interpret them, however, is to acknowledge
that they could reflect a basic inability in these various kinds of emx-
ploying organizations to utilize high talent and high energy in their
employees appropriately. The latter interpretation presents udditionll
challenges for organizational design or redesignh.

Relevant to the discussion here is consideration of the argument
that no turnover at all is unhealthy in organizational life, even though
one recognhizes the contrary situation--that excessive rates of turnover
are also undesirable., Many maintain that an organization that lacks
"new blood" can "grow stale" over time. Is there any evidence that this
is true? And if true, how long does it take an organization without any
turnover to begin to "grow stale?"

Donald Pelz and Frank Andrews have presented evidence showing that
R&D organizations tend to decline in productivity over time, without the
addition of new personnel, More specifically, they found that in 83 R&D
groups, there was & general decline in the production of contributions
to scientific knowledge as group age increased. On the other hand, they
found a somewhat different pattern for ratings of the overall usefulness
of group efforts from the standpoint of their employing organizations,
Their evidence had indicated that the usefulness of R&D group outputs
tends to increase up to about four or tive years and then beging to de-
..cline steadily tor the aams—group of sciontintl or engineers working
together fon~longer pertods of time. 1In association with these patterns

" of product*vity over time, they found that members of older groups tended

to become more communicative with each other, but also less competitive
with each other and also more specialized in their interests and activi-
ties.* ("Overspecialization" can be considered to be one way to reduce
interpersonal competitgon;3

As was pointed oit in Chapter 1II, a general conclusion from sll of
Pelz and Andrews' studies has boen that group productivity is maximized
when ‘there 19 & proper baiance between security (as supported by favor~
_able kinds of canmunicatian) and challenge (as supported by competition),

':-Applruntly oidﬁr groups. of scientists and engineers tend to devalop an

1ubnlance in these two items; thevy tend to become security-oriented at
tho axpenee of providtng ﬂl' chl11?ﬂ¢. and stinulation for group members.

% Bes Pelr and Audrews, op. cit., Chapter 13. Pele and Andrews' find-

ings on the Aoclinina pro¢ucttv1ty of RhD groups in terms of contri-
butions to- scientti:n knnuledgc a8 group age increases correspond to
_earlior tindiaaa of B, Shepard in a study of 21 indusirial laboratories;

see "Grulttvity 4n aan Totlc. ggg__;gg_____;g‘;ggg__gl (October 1980).




On the othor a.nd ‘Pele nﬁﬁjAnarew0 findin;s alsc suggest that it
takes about four %o five yeu¥a of intersction, on the uverage, for teche
nical prot&taioﬁﬁl persoﬂn@? ¢ devolop the patterns of coaﬁu\ cation '
with each, other that wilI allow thou t0 become most proéuctive in terms {'
of the usefulneaa o‘ the outputi ol their employer, ?ﬁis eoincides wi:h
Ly own findtngs that scientisrs (and porhaps other enployeen a&ao) tand
to go:througi- tWo signitiehnt dacisions in developing connitment to an L
employing organization fhe firat is “the - decision to join the organiza-
tion, which is- nnde at. the~t1ne of entry.  Thi seconﬁ is "théfdecision -
to stay” in _the organization, which tends. ito come’ abont tive yearl later,_f
after a period of adJustmsn% .and doubt about organizatienal commitment §
during the rirst four or five years of Quplovmcnt ottt 1g0y auonabiz 2 & I
assume that an individualls full potential t&w naking useful contribgtions;fw i
to an employing organization does not de “until hé - hgs made thii‘"de~ NN
cision to stay.” But at the same tihe, *th, avail!ble evidence also sug-.nd*A T
gests' that if a scientist decides to stay. n A group comtext ‘that is ‘made o
up entirely of people:: who have been aasoctp&ed wg;k Qgch other. for ‘five >
years or more, he will'begin to e;;ertence a\deolining degree ‘of challenge
in this context. This, in turn, wil ,1nduﬁ$ decre&gadkpro&uotivity toth

roint of view of organizational produotivxty) for: teehnical rofessionul_"
perlonnol to change their group context of emgloy.ont sonawhere 1n‘§§b ¢'>
noighborhood of once every five years, Trnnllntedﬂﬁnio organizi%ionnl S
turnover rates, this would imply that an annual turnover rate. among.
technical professional personnel of about 20 percent would be IOBt‘dQQf>
sirable, assuming that each individual would have an opportunity to

§ participate in this rate (i.e., leave one group context for another)

' sbout every five years,

a

We can see at once that such a turnover rate is much higher than the
reported turnover rates in many establishments at present., Nevertheless,
an annual turnover rate of 20 percent is not uncommon amsong the highly

* These findings are discussed in a variety of papers by H, M., Vollmer,
including "Toward a 'Two-decision’ Theory of Organizstional Conflict
and Commitment,” (a paper presented at the College on Management
Psychology of The Institute of Management Sciences, Monterey, Calif-

ornia, April 16-18, 1967);"Organizstional Socialisation among Scien-
tists,” presented st the annual meeting of the American Sociological
Society, 8San Prancisco, California, Sept. 38-31, 1967; and Adaptations

of Scientists and Organizstions, Chapter VIII, "Organisstional loctnli-

action.
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dynamic companies in the defense-related R&D industry, While the Engi-
_ heering Manpower Commission of the lngineerfa Joint Council has reported
an average annual turnover rate for engineers and gscientists in high
.technology industries (aircrnft and parts, communications, electrical-
~ electronics, instruments, and RkD) of 12 percent, the same Commission
" found an average turnover rate- for technical professional personnel in
other less technically based. 1ndu1tr1es of B percent * In contrast, the
Shapero-Howell-Tombaugh study of the defense-related R&D industry found
annual turnever rates in excess of 20 percent 1n many eutablishnents t

successful operatiua of dynamic, high technoliogy enterprises. On the
contraryl it would almost seem’ that the more complex the technokogy with
* which an enterprine may have to deal under 1ntensive production pressurea,
the higber the turnover rate. is likely to be. ' Yet one must still racognize
thet. extrenely high turnover rates may reduce organizational eftectivéness--l
but. beyond some.: point that cannot be determ;ned preciﬂely. For the lack .
;Aot evidence to the contrary, we could hypcthesize ‘(based .on the Pelz~
‘HrAndrews findings) that-the optinal turnover rate could be in the ‘neigh~
borhood of 20 parcent .

e cougany. hWever *‘luch o
>‘~\truntfera tron one grouy o
\1ntem1 trm!en a!‘e dht:mctly 1imited ztn mny ornntntumul conmu.
Impreslions gninea during ‘the snx studies of renearch orguntzt&ions h&ve
{ndicatéd that 1t is often easier for research scientists to obtain'a
position in an outlide erganizution than to trunlfer ‘from one |roup to
another within an org:ntzltion, ‘Sometimes this results frou a desire to
avoid conpatition betveen one ‘group und nnother where scientllts with
strong ctplbintaes are seeking huomul trafafer, Other 8R:. studies
‘have indicated t,hnt corpouw management is. ‘of ten reluctunt to trﬁutor
engin«va from duhm ‘work to cmmul work within their saue. com=
panlou, -on the sisumption tlmt axunsin retraining would bo neces~
1.nry.¢ lut 40 & lltﬂ' study. no- widtn« hu been mund to uw my

There 1s no evidence that these higher turnover rates 1nh1b1t thv

[

< fron‘,tn’%omny
‘opportmutiu tor

t night beneticiallg der
~dapnrtnent tc anothbr. ¥

*

t

xmmrinc hnpuor @ouiutcn of lwmn Joiat eomti, %M tar
Engineers (New Y‘oﬂn B.M.C, of R.J.C.;. 1963), p. 18, S
Shapero, Howell, aid Tombaugh, or. oit., p. 44. This study tow n* :

nusl turnover rates in diﬂorout aoubluhmu nryinc bﬂ'nu 6 end
42 percent. L TS S _»
See M, L, Weidenbaum and A, B, Bout. - 3 1 -Ad ;
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substantial support to this management assumption.?® Finally, I&D menagers

tend to agree that it is easier 1or scientists to transfer from basic re~

search activities to applied research and development activities, rather

than vice~versa, mainly because ¢f a loss of professional versatility

along the lines described in Chapter IV, In all these situations and

- others, there are indications that inc-eased internal transferability
would benefit the employing organizations,

In summary, it could be suggested that the harmful loss of technical
talent to cther organizations could be alleviated by organizational design
considerstions oriented toward the following elemen s of "constructive
turnover” among personnel:

‘1. A totsl technical professional turnover rate for the organization
(combining internal transfers and external losses) that does not
deviate far from 20 percent annually,

2, A rate of internal transfer that is at least equal to, and pre-
forably exceeds, the rate of external losses.

3. A continued monitoring of the actual and potential abilities of

" those who leave the organization with the object of assuring
‘that the sbilities of those who leave are inferior to the abili-
ties of (a) those who remain and (b) new hires.t

‘Where such policies would be implemented in organizational structures,
we could expect an organization to grow in vitality. Where such poiicies
ars not followed, we could expsct organizations that depend on highly
technical talent to decline in productivity along the lines that several
studivs have ivdicated. In the latter case, abler employees leave and -
the iess able stay and have an effect analogous to the process of sedi-

- ment building up over time in a water tank that is not properly drsined.

" Prograss (lenle mu, Calif.: @& Stanford Research Institute report
- to the nipnrtlnnt of Defense, Oftice of thc nlrcctor of nornaae
~© " Resesrch and Engineering, 1963). AR
L0 ..« @, Rittenhouse, { C N Y. (ltnlo
C.-T Park, Oalif.: 8 ‘Stanfore ‘Resuarch xmssmo revert to the U.S, Arws
" Control and Dissrmsment Agency, 1967). L S
.7t A further discussion of fturnover is cvailublo 1 l. HQ Vblluer. ”!;«
" Turnover a Good Thing?" (Menlo Park, Ceiif.: Stanford Research Insti:
_tute, a luacheon address bo!oro the lsth Annial Joimt Snciaoortnc
”lhnn;tunnt cba!croncc, lan !runciuzo. OGtohér !-lﬂ 1981), ‘
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. ,__orctuiutloul considerations or for societal reasons, It is slso’ a.p:r-‘;'_‘i
- . tinguished to moet immediate «m. mumncim of m. w futm,' L
S or tor long ran" pnrpo..' : » e

_ duotruuud toctcty of the United Stntu. _ Discerrmeni #ith respect to :

Policies oriented toward "constructive turnover” can thus work in the
direction of organizational renewal., In contrast, "destructive turnover”
resuits in organizational ossification and eventual death,

The Underutilization of Potential Talent#

Another sense in which employing organizations may be regarded as
wasters ol talent relates to underutilization of potential manpower re-
sources. This can take place in two ways., The first is underutilizstion
of segments of the labor market because of special worker characteristics
(unrelated to specific job requirements) that are considered by employers
as handicaps to effective performance, The second is undorutilization of
untrained manpower that could be effectively used by the organization both
to produce the company's product and to help develop an expanded labor
pool, if suitable training or job restructuring were accomplished., In
this section, both kinds of underutilization are exsmined along with some
implications for organizatiocnal design,

If skilled manpower were alwavs readiiy avajlable, if turnover ratews
were always at the same optimal level, if organizations never lost vitality
and cffectiveness, and if an exploying orgsnization could he considered as
an entity detached from its social milieu, there would be little need for
concern with the way organizations deel with labor pools. Unfortunately,
no orgaunizstion exists either in an ecoromic utopla or scparated from the
socisl probloms of the time, PFor these reasons, thought must be given to
the conservaticn and dovelcpment of the msnpower resources froa which all
enployers must ultimately draw thoir working staffs, '

All employing organizations must be ciscriminators of telent, be-
cause of the highly specialized ard celpotitivc nature of work in the o=

‘talant is exercised at the time of hire, in msasuring anﬂ ruwarddng p.r- o o
‘forunnco. and at the time of separation (although sometimes xnt!tcctivhdy, S
as was pointod out in the previous loetioa). Ibrtovcr. talent 1» e *‘“-*~’“

tinguished for purponoo of specific job acs&gﬁnﬂpt~qnd for-nnré :onurnl

' *m -mlwu lu thu tion and m tgncainc m mﬁm n by
umm nrmou. T RN

Do




It is the contention of this section that certain general and longer
range considerations tend to suffer ir discriminating among potential hires,
that the result is underutilization and consequent waste of manpower re-
sources, and that improved organizational design in the manpower sphere
could do much to change this.

s i

For example, at a large research establishment on the West Coast,
44 percent of the entire staff are classified as "professionals" and 71
percent as "manager/administrators, professionals, and supporting techni-
cians." Three percent of the entire staff are of the Oriental race, Of
the Oriental employees, however, 77 percent are manager/administrators,
professionals, and supporting technicians, Of the remaining 23 percent,
almost one~half are skilled craftsmen and office workers, Approximately
one-fourth of the Oriental workers are women, and their jobs are dis-
tributed in different occupational categories about as favorably as
Oriental men,

e

0 The actual number of Oriental professionals in this organization--
48--appears small when compared with the total professional staff of over
1,300; yet 48 highly trained scientists and engineers in this time of
professional shortage represents a manpower resource of considerable
value, At current research organization annual budgeting levels, it
could be considered to represent the =ssential core of a research organi-
zation doing $3 million of work snnually,

An indication that these figures are not unusual can be seen from
the fact that of the 135,000 Chinese men in the United States in 1960,
the professional manpower per thousand were 26 for engineers and 5,0 for
natural scientists, Comparable figures for the caucasian male vopulation
were 10.8 engineers and 1,7 natural scientists.*

L bl

It can be argued that had this contribution to the labor pool not
come from Orientals, it would not have come at all and that the national
scientific and engineering establishment would probably be operating
under a higher average salary level, lower numericel manpower level,

v and reduced or retarded output, In general, it may be hypothesized taat
this situation would result wherever high demand skills are in short
supply, when appreciable occupational training is necessary, and when
expansibility of wage rates is limited by overall economic cdnsequences.
The roverse may also be argned; that if a segment of the population is

* See P. H. Abelson, "Mainland China: An Emerging Power,” Science,
Vol. 157, no, 3787 (28 July 1967), p. 373.
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effectively limitod in its participation in a high skill, high demand,
short supply labor pool, a removal of these limitations could increase
the manpower resocurces and economic output (or level of development) by
an amount equivalent to the normally expected ratio of that work force.
This presumes that relevant population segments (for example, women,
Spanish~speaking people, Negroes) are basically as talented and poten-
tially as effective as normal labor pool occupants, even though these
groups may not currently be trained for high skilled jobs., This assump-
tion is hard to challenge on any reputable grounds, Certainly the ex-
periences of the Soviet Union in utilizing women professionals, espe~
cially in the medical, scientific, and engineering fields, lend weight
to this assumption., Moreover, Awmerican experiences with Oriental scien-
tists and engineers would hardly be believed by those caucasian Awericans
of the 19th century who saw the Oriental capabilities only as coolie

laborers, laundrymen, and cooks.

Let us examine the growth of women in the American workforce in somwe
detail, keeping in mind that not many decades ago the woman's prime social

and economidiassignnent was to the home, Even today, the major revolution

in workforce participation by women is not generally comprehended, .

The example is directly relevant, for in the words of President John~

son:

The underutiligation of American women continues to be moat
tragic and the most senseless waste of this country. It is
a waste that we can no longer afford, Our economy is crying
out for their services. In the next decade alone we will
need 900,000 additional school teachers and college in- ‘
structors; 1 million additional specialists in the health
services; 800,000 additional science and engineering tech-
nicians; 700,000 additional scientists and engineers; and
4-1/2 million additional state and local employees, ex-
clusive of our teachers

~ The requxrenents in these fields alone will be 110,000 ad-
ditional trained specialists, every month for the next 10
years, That requirement cannot be met by men alone ., . .*

* Federal Woman's Award Study Group on Careers for Women, Pro‘resn Re-
port to the President (Washington, D, C.t Federal Woman's Award Study

on Careers for Women, March 3, 1967), p. 7.
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Table 1 shows the general trend in female participation in the labor
force over three-quarters of a century. During that span of time, women
have gone from about one-sixth to more than one-third of the labor force.
Today almost two out of five women are in the labor force, more than double
the figure of three-quarters of a century ago. Moreover, one-half of this
change has occurred in the last 25 years, and there are no current indice-
tions of a slackening pace.

Tne reasons for this remarkable change are described elsewhere;*
the importance from the point of view of the emplcying organization is
in terms of the potential impact of women on the labor market and the
opportunities for conservation and developmeni of specific occupational
segments it affords. The dramatic nature of this impact over the last
20 years can be seen from Figure 1,

The potentialities for growth of the women labor force are evident
from an examination of the Womanpower Reserve for the United States.t
No matter what reasonable exclusions are made (such as excluding teen-
agers and young adults in school, mothers of young childien, and elderly
women), the number of women in the labor reserve exceeds that of men.
The inescapable conclusion is that future potential impact is high.

) ‘On what basis can it legitimately be held that woman power is being
underutilized or wasted by employer organizations? Let us examine some
pertinent facts, :

-1, dore than one-third of all married women are workers, and, con-
versely, nearly three out of five women who work &are married
and living with their husbands.

2; The educational attainment of women workers is roughly compara-
ble to that of men workers.

3. In generél,'women receive lower wages and salaries than men,

* See U.S.;Department of Labor, Women's Bureau, 19635 Handbook on Women

Workers, "BulletinbNo. 290" (Washington, D.C.: Government Printing
Office, 1965), p. 7. See also 8. H. Garﬁnkle, et al, "Work Life
. Expectancy and Training Needs of WOmen, Maupower Report, No, 12
(May 1967), pp. 1-10.
t+ See, for example, S, Saben, "Work Experience of the Population in 1963,"
 Monthly Labor Review, Vol. 88 (January 1965), pp. 8-16 and A1-23,




Table 1

WOMEN IN THE LABOR FORCE, SELECTED YEARS, 1890-1965
(Women 14 years of age and over)

As Per-
As Per-~ cent of
cent Woman
of All Popula-
Year Number Workers tion

* Civilian labor force.

Highlightsx

April 1965 26,108,000 35.0 37.3
Start of the sixties (April 1960) 23,239,000 33.3 36.3
Midfifties (April 1955) 20,154,000 31.2 33.8
Korzan conflict (April 1953) 19,296,000 30.6 33.1
Pre-Korean conflict {April 1950) 18,063,000 29.0 32.1
Post-World War II (April 1947) 16,320,000 27.6 30.0
World War II (April 1945) 19,570,000 36.1 37.0
Pre-World War II (March 1940Q) 13,840,000 25.4 27.6
Long-Term Trends?
1930 (April) 10,396,000 21.9 23.6
1920 (January) 8,229,000 20.4 22.7
1900 (June) 4,999,000 18.1 20.0
1890 (June) 3,704,000 17.0 18.2

T Decennial census (total labor force).

Source: Reprinted from U.S. Dept, of Labor, Women's Bureau, 1965
Handbook on Women Workers, "Bulletin No. 280" (Washington,
D.C.: Government Printing Office, 1965), p. 6. ‘
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4. The age distribution of women workers differs from that of men;
it i3 bimodal* because of the entry-re-entry pattern of women
workers into the labor force, which is correlated with child-
bearing and child care,

5. Women as a class have a long work-life expectancy despite &
childbearing-child care period during the early years of mar-
riage; moreover, there is a relatively long work life expect-
ancy for mature women who return to the labor force.

6, Men and women have different occupational distributions, for
the most part unrelated to physical differences,

These facts and other available information reflect diferances in
the economic role connected with woman's procreative 1if> and socially
defined family responsibilities, The picture also reflects » situation
where employing organizations adopted an implicit manpower policy in the
past that accepted women as a class of workers not only different from
men, but alsoc whose right to employment was basically less meritorious.
In so doing, employing organizations tended to view women both in terms
of highly specific job assignments and of meeting immediate organiza-
tional demands., The resulting manpower practices have, in consequence,
tended to retard women's opportunities within the organizational frame-
work, as well as refarding increased educational attainment and manpower
pool growth in high skill-high demand occupational areas., It is in this:
sense that employer organizations may be said to have sacrificed longer
range considerations and wasted or underutilized potential mnnﬁower,
rather than encouraging the full self-expression and development of this
"woman power' resource,

Currently, despite federal and state laws directed at encouraging
equal employment status for women,! employing organigations have teuded
to view adjustments as a matter of complying with minimum legal require~
ments rather than as an opportunity for corporate and national benefit,
For such benefits to accrue, innovation in manpower planning is required
at the company level, This innovative thinking must view the conserva-
tion and development of manpower resources as inseperably linked to the

* Labor force participation as a psrcent of all women in the respective
age classes,

t+ See U.S. Department of Labor, Women's Bureau, 1865 Handboock on Women
Workers, "Part II - Laws Governing Women's Rmployment and Status,”
PP. 226-38,
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organizational design of companies, In the iollowing pages some implica-’
tions of the foregoing facts will be presented, and directions that may
be taken in organizatiocnel design will be indica‘ed These will consist

largely of manpower arrangements in the company for recruitment and train-uf;'

ing, job composition, d‘rect and indirect employee benetita, and el&bora-
tion of manpower policy1 ’

'Employer Opportunities for Utilizing Women

. One implication of the facts that have been recited earlier is that

‘wotuen are willing to work for pay, that the requirements of the American
family structure are changing to fit. job opportunities for women, and that .

‘,:this willingness of wowen fo work for pay has contributed to the growth =
of buainess and industry and the satisfaction of new markets. '

I

By and large, adult Americans want the improved living Batisfaotions
that come from anr%acreased ratio of family income to living costs, Em~

‘ployers mny view this as the equivalent of a long term American value

system commitment to economic grouth If, as may be supposed the key

v limitation to such. growth is a large pool ot well-trained manpoves’ rather

than narkets, an advantage accrues to. .those’ employer organizations that

' tirst learn row to tap underutilized or fresh manpower resources (such

'ﬁTnew worker treatment\and utilization concepts into thein totnl nlnponer
mnnesemont mechani«am... \

Bl

It can also be- avgued that an increase in the size of a labor pool,

hnuoh ‘a8 by un.increase in’ qunlitied women workers (with equal male/female

wage treatment and'without expansion or compression effects on the total
pay. lcnle) would result: in ndvnntagel to the employer, The company could

be more selective in hiring, promotion, job rotation, and 30 on and thereby

obtain the direct beﬂefit of increased productivity {(in quantity or qual~

.ity)., The company would elso profit indivectly through increased consumer

denaud 88 a result of an increulo'in the fuuily consunption level,

Dittoring positions can be taken with reupect to these and other
arguments, Whatever the pouition‘ hovever, the wanpower pnlicies prac-

. ticed by large employers affect occupational skill pocls !or years tu

comwe, The power to control vast resources is the pover to affect the
society at large; this oociul effect cannot be lessened by boinz g~

“‘nored,

Increasing attention by both corporate executives snd bro!onqidaul
students of labor wanagement is being devoted to the role ¢f top wxecu-

_ tives in business snd industry as "socially conscious™ decision-makers,

6
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r»flecting the basic aaﬂial xeSponsibilities of employing organizations.

If manpower policies of the company are evaluated within this context, a

.strong ‘case can be maoe for'sharing the responsibility for conservation
S and development of manpower resourcea with governmental authorities.

- v~\. =

Tl Since 1t is fair-fo say that the U8, family structure has readily

adapted to increasing employment opportunit ea fbr women, ‘&he factors

Tof cerporate advantage and-overall concern for manpower should dominate,

o Tin reeonsieeration or redesign of a company s policies concerning employ-
oy ment Jof wamen.(; :

,a great deal of orgnnizational leeway for employers to adjust ewpl.oyee
treatment patterns and work process patterns to the dynamics of ‘the family
structure, thereby opening job opportunities to women now unable to enter
the, 1abor: force, either parti&lly or tully. ' : - "

Such factora inrlude~providing skill refresher snd retraining op~
portunitiea ‘for mature women labor force re-en&rants paoviding special
services for erployees with young children, and innovative work achedul-
ing (and work hours) to mateh familv care requirements. Job restructur-
ing, either in:. connection with the above factors or: by\itselr io a po~
f’ tentially iuportant design technique for: Iatching the requirelents of

’ the’ company tq the- ‘dynamig patternn ‘of the wonn's rolo in the ru-ily. P

. Thero is a loi,g nistory of ntehiw joh conteat with vorkgr tnlent;, ;

‘ wor task breakdo\vn with ‘sk111 level in, t' 8. indu-try. 'rho inportant point
“ here is the recruitnent berefit tu be gained vhen~work reutructurinc al-
lows increased labor torce entry %o an appreciabl.y underutililed popula~
tion segment. Ianovative: f,pproac:hen are limited only by declining ef-

-ficiency or increased cost of the total operation, From the national
‘. point of view, an overall gain may be achieved through job restructuring

- - v o

. Nmrous nrgu-vmtn for protoctinz the husbmd, the home, th' family,
" snd the child from the threat ot the working woman have been shown to
be ninrepﬂuututiou or onuoutionn of opinion or fact, From a
sociological or phychologicsl benefits point of view, the net conse~
Juences of the increasing smployment of women appear to by hmly

‘neutral or indeterminaie; positive and negative consequences have
been only iuonoluivoly demonstrated. For an extensive list of
relevant studies see A, 8, Rossi, "Rquality Between the Sexes: An
Iwmodest ’roponl, i\\m Vol 93 (spriu m«). . 601-
662.
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even if employer organizations suffer a small degree of decreased eitif'
ciency or increased cost, providing that the per unit degradation ‘is oft-
set by turning underutilized or nonworkers into more productive-ﬁemberﬁ

of the workforce, Under such circumstances, it is even poséibleltO'iub-
sidize the employing organization for the marginal increase in cost of

job restructuring, where it can be held that the public interest is being
ferved in the long run, This kind of public/private partnership in the
national interest has many precedents and also applies to all of the other
considerations under discussion--training, special services, &nd innovative
work scheduling. Thus, part of the organizational design implication 1s
the acceptance of a certain degree of partner relationship relat‘ng_to
treatment of special segmentb of the labor force, so that no competitive
advantage will accrue to nonparticipant employers, and with the ultimate
improved condition of the labor force as the final objective, ' :

However, no competitive disadvantage or public/private partnership
arrangement need necessarily exist in implementing any of vhese employce
treatment or work pattern adjustments. - For exalplé, occupational and
skill shortages in the health service field have now become 80 acute
that numerous job and task restructuring proposals have already been
made and, in many instances, acted on, What is required is the fore-.
sight to act on shortage situations before they become crises; and the
vision and imaeginativeness to see new patteras in untapped manpower and
overall work requirements even where current shortages do not exist. In-
novation in this segment of manpower design can be just ac proiitable as
from any other kind of inventiveness; an excellent case in point can be
found in Liberty Ship construction durinc'World War II.

A third set of 1-plxcationl of the tnetl presented earlier is that
today's women workers are heirs to v:ge ‘and salary treattant that for
decades has discriminated ngqtnst womun, not for’ reasons of talent, hut
becsuse they are women. Thil ktnﬂ of dissrininatxnn unrelated to specific
Job requirements has reduced both the nbility ‘and ‘the ;ncontivo of women to
improve even further their educltiannx attaibment and to enter into the
~ labor force in even Iargcr nuubars. Ie hnc 2lso hac &n especially re-
tarding effect on entry into those high skill. high del-nd pro!oulionul
oocupotions doocribod clrlior\by”th. Pruiidont.,

The cxtgnt to vhicb laliry inoquitl-u oxilt betvscn men. nnd women -
. workers hnl boun does-tatscr-nny times, bat, for an example, consider
the case of nurses. A raasonnbly complete picture of the low tinnnciul
- returns of th&s\g:otcssion o0 both an absulute and & rolnttvu‘bnnls ean
easily be doennuntcd froms publtc statistics. T..s is dclon-tratod in
”--“mu 2, vhich Fives pay scales for the full um ot thts ‘aigh mu.

o e s




MEDIAN WEEKLY SALARIES* OF WOMEN IN SELECTED

Table 2

HOSPITALt NURSING OCCUPATIORS

Directors Super- General
of visors of Head Duty Nursing
Metropolitan Area# Nursing _Nurses Nurses Nurses Instructors

Atlanta s  -- $ 89.50 $ 81.50 $75.00 $ 85.50
Baltimore 132.50 101.50 93.00 81.00 106 .00
Boston 164.00 109 .50 101 .00 86.00 107.50
Buffalo - 119.00 108.00 91.00 112.00
Chicago 157.00 116.50 103.00 93.00 114.50
Cincinnati -- 118.50 98.50 85 .50 99 .50
Cleveland 150.00 120.00 108.50 93.00 114.50
Dallas - 101.50 92.50 83.50 -
Los Angeles-Long Beach 1€0.50 117.50 109 .00 94.50 116.00
Memphis - - 87 .50 75.00 93.00
Minneapolis-St. Paul 165 .00 117.00 105.00 89.50 104 .00
New York City 177.50 116.00 109.00 95.50 120.5%0
Philadelphia 155.00 100.00 91.00 79.50 102.50
Portland (Oreg.) - 107.00 95 .50 87.50 -
San Francisco-Oakland 161.50 124.00 113.50 93.50 123.50

* Weekly sslaries are straight-time earnings excluding extra pay for work
on late shifts, as well as value of room, board, or other perquisites,
and are rounded to the nearest half dollar.

+ Covers those in nongovernment hospitals.

¢ For 15 metropoiitan areas in micd-1963.

Sources: Reprinted with minor modifications from U.8. Dept. of Labor,
Women's Buresu, 1965 Hundbook on Women Workers, “"Bulletim No. 2390,




']high training, high responsibility profession. These low salary scales
for nurses are only recently being corrected--through collective bargain-
ing presaures in mny cases,

gor another example, it cen be shown that the salaries of women
scientists and engineers are far below salaries of men for comparable
educational degree and age categories--in certain instances, 30 percent
" or more beiow. Obviously, one way for employer organizations to help
correct certain manpower shortages relating to somen is to redesign in-
equitable wage and salary scales,

Motivation and education can be discussed together since they are
closely connected. The objective is to "free' one segment of manpower
(in this case women) within the environment of the company so that the
“increased life and vitality generated in this segment spreads to the
underutilized manpower source--with a resulting, long run expansion of
*he labor pool as increased employment opportunity is realized. This
is basically récoznizin; that a strong latent force for growth exists
-and then proyiding one of the conditions (increased opportunities) for
its release, We have already indicated some of the inferential basis
for believing that such a latent force exists. A further indicator can
be found in the growth of advanced degrees since 1900.* In 1900, 6 per-
cent of all degrees earned by women were at the advanced degree level;
by 1830, this- ticure had increased to 12 porcont and stood at aboat 15
percent btﬁnan 195C and 1863, -Por un, the corresponding figures were
7 percent in 1900, 13 ‘percent in 1930, and rose to 22 percent by 1968,

,,%lﬁfTht increasing utiltty of advanced degrees in business and industry
-+ following World War II contributed to the rapid growth in the acquisition

of advanced degrees by men. -Wowen's past history of degree acquisition
}sbomn»thlt they would quickly again nppronch the male advunced degree

lcvo,l, nnn mcmnd !,mnuw and opportunity,

e . ;xg 10 1-ponltblc !or olploying erllnxlationl to carry out a co~
'_':r-ordiutod uattonﬂ. prograns to: viuun the expansion of a segment of
tha - 1shor fdvco It mist be reult:od, hovov’r. that when discrimina’ion

Tmariu sod advancesent exista in. hadn-uul/huh-do-nd occupscions,

o therg ars- !nror incentives to-eoattnuo on for advanced training. Ghe
mleﬁnc cmuutton'a contribution ¢an be to make it evident through
t ou thatr _m fun nm of mlomnt omrtuuuu
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"4 M. Wesl, "Technical Women," Iaternational Scis

for women are there, and then to join with governmental, foundation, and
educational agencies to tune the educational process and work practices
to a single working harmony., Granting that the employing organizations
have "freed" opportunities, then the other partners responsible for man-
power resources can expand their current efforts to design appropriate
curricula,* reformulate images, provide financial support, and so on,

A fourth implication of the facts presented earlier is that employer
organizations have room for expanding job opportunities for both women
and men wherever rationally unjustifiable sex dominance of an occupational
field exists and that radical technological or organizational innovations
in the clerical and home service areas could lead to mle/female manpower
adjustments of major proportions and of major benefit to the nation at
large.

At a recently concluded conference, the Second International Confer-
ence of Women Engineers and Scientists held in Cambridge, Bngland, The
Soviet Women's Committee is reported to have presented the following
figures: ". . . women make up 6 percent of the USSR's directors of in-
dustrial concerns, 16 percent of chief engineers, 12 percent of shop
managers, 22 percent of shift managers and laboratory chiefs, 20 per-
cent of foremen, 62 percent of rate fixers, and 79 percent of engineer-
economists, planners, and statisticians."t It has slso been pointed
out that womea constitute about one in three of the professiomal engi-
neere in the USSR; about one in fifty in France; less than one in = hun-
dired in the United States; and less than one in a thousand in the United
Kingdom. It is obvious from these figures and other data that women's
potential in the ongineering disciplines is high and that their partiei-
pation rate depends primarily oa social-~not biological cr psychoclogical--
factors,

* Yor example, it way be more important (on the average) for women than
for men to pursue curriculs with a geueralist orientation, and also
with s futurist orientation, 50 as to esse the further lesrning and -
_retraining probles that re-emtry into the labor force implies, Such

" a view would anticipate forestalling occupational cbsolescence before

1t has set in (see Cuspter IV).

log
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In view of the fact that the Engineering Manpower Commission esti-
mates a shortage of almost 30,000 engineering graduates each year over
the next decade,* it is clear that American women offer one of the best
potential sources for filling the gap.

A recent description of the situatior in chemical engineering, the
engine>ring discipline with the largest number of women (approximately
1,200 out of 125,000 engineers), summarizes the problems, potential bene-
fite, and some steps to be taken to increase women's participation in that
field sharply.t The most important implications fiom the point of view
of this chapter is that wide discrepancies in occupational ratios of the
sexes are more often than not socially rather than biolugically determined
and that recognition of this fact can be turned to the advantage of the
company through active recruiting and prerecruiting activities,

We consider uow some potential effects of technological aud other
changes on workzr ratios by sex, About 98 percent of stenographers,
typists, and secretarjes are women., Suppose, however, that the technical
aspects of going from the spoken or handwritten word to machine copy be-
come fully automated; that transmitting and receiving textual information
becomes & pushbutton, desk-top function; and that establishing telephonic
cnntaut and associated protocol control becomes fully programmed for an

i eieﬂtronir"switchboard It becomes clear that the stenographer-typist-
”ésecretarial function moves more closely toward a _technical orientation,
g d;jrhe strictly feminine character of the occupation and relatively low
o fj clerical wage rateS>both might change under such circumstances' new job
o configuratinns are also likely possibilities,

v ‘ It will obviously be some time before such changes occur {although

‘ much applicable research work is currently under way). However, inno-

Kvattve forays 1nto the arganizational aspects of such men-machii. rela-

fftionships might pey rich dividends for corporations of sufficient size
'and with applicable operationa,‘

. Other innuwative forays into the home service area by appropriate
employing organizatxons might alao yield surprising dividends, For ex-
gmplol_phe.qesign of employae:rewa;d strucgurgs seldom intrudes as far

. An avdrage demand ot 69 000 per vear compured.with‘an~average suppxy
of 41, 000 per yeur‘. i

" 8ce H, Popper, "What You bhould Know About WOmen Engineers,” Chemical
Enginceriog, Vok, 74 (Scptember 11, 1067), pp. 165-72,




into the social fabric as providing housing and home servicer for the
family unit. The concept of company housing would appear to have had
its day. However, the unsatisfied demand for trained household workers
(it has been estimated that 10 potential consumers are competing for
every available domestic worker) is only one of many indicators of the
sociotechnical gap in meeting perceived home service needs. Various
economic solutions to this problem have been proposesi, One in particu-
lar, the creation of a professionalized home service industry--estimated
to have a market potential of $1.5 billion per year--could lead to male/
female manpower adjustments both by freeing additional women (who are .
currently constrained to the home) for the work force and by shifting a
predominantly female service occupation to a different sex ratio balance.
Quite apart from such overall economic solutions, employing organizations
might well re-examine the potential manpower gains that might be acﬁieved
by providing various forms of family housing and home service henefits.
This is especially so in view of recent Department of Labor statistics
that show a surprisingly high degree of cccupational sinilxritv between
working husbands and wives, : o

Employer Opportunities for Utilizing Negroes

Women have been used as an example of the relationship:betwéen;undqr-
utilization of potential manpower resources and organizational design. :
Other segments of the nation's manpower could alsc be analyzed to bring
out this relationship with somewhat different resnlts."Pbr exauple;'the =
participation of Negroes in the nation's workforce is now a metter ot
vital concern everywhere, Here, the crucial facts* are quite different

from those given previously for women, and the implications of these facts

are also different., For example, there is no good evidence to- iudicate .
that the Negro family structure has been much in harmony with the ‘driv-
ing economic themes of our society or that employer accommodation to some
common current forms of this femily structure will yield long term man-
power payoffs.t There is, moreover, a complex relationahip anong housing,

* See E, Ginzberg and D, L., Hiestand,
and Women," and A, F, Brimmer, "The Negro in the National Economy;"
in J. P, Davis, ed., The American Negro Reference Book (Engelwood
Cliffs, N.J.: Prentice Hall, 1966), =

t See H, Lewis, "Culture, Class, and ramily Life Among Low-lncome Urban

Negroes," in A. M. Ross and H, Hill, eds., Employment, Race and Poverty

,"Employm‘nt Patterns of Negro Men

(New York: Harcourt, 1967); D, P. Moynihan, "Euployment, Income, and
the Ordeal of the Negro Family," and L. Rainwater, "Crucible of Iden~

tity: The Negro Lower-Class Family," in Daedalus, Vol. 94 (Fall 1963%),

pp. 745-70 and Vol, 95 (Winter 1966), pp. 172-2186,
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education, and employment, and there has been little development of the
kind of entrepreneurial traditions so characteristic, for example, of
Jewish and Oriental minorities.* These conditions hinder "take-off"
when emplcyment opportunities for Negroes are ''freed"” in the employer
organization context, This implies a need for a heavier concentration
on employing untrained manpower by means of suitable training and job
restructuring; that is, a concentration on the second kind of under-
utilization noted earlier.t :

A critical factor in organizational design for the utilization of

- Negroes is that of time., Unlike the long term situation with women--
who are mostly integrated into the main fabric of national life and have
basic commitments to it--time has run out with American Negroes.¥ The

~historical drift, as well as current forces and circumstances, now leave
the employer little choice but to increase and upgrade minority employ-
ment. The important questions are: To what degree can the adjustment
of racial balance in the company be placed on a rational basis and what
are the crucial, high-payoff techniques for accomplishing the changes?
One thing is clear--employer organizations (in some form of partnership
with other institutions)§ must be the "minority manpower entrepreneurs";
by and large, Negro aspirants for a better future do not have the organi-
zational and motivational traditions to carry the main burden alone at
this time, .

* E, P. Foley, "The Negro Businessman,"” Daedalus, Vol. 95 (Winter 1966),
pp. 107-44,

+ See F. H. Cassell, "Jobs for the Hard-to-Employ in Private Enterprise,"
in F. H. Harbison and J. D. Mooney, eds,, Critical Issues in Employment
‘Policy (Princeton, N.J.: Princeton UniVersity, Industrial Relations
Section, May 12-13, 1966), The papers and discussions of this symposium
reflected the dominant themes of "emerging shortages and persistent sur-
‘pluses, . . . occurring simultaneously in the American economy today.”
The relationship between these concerns and the treatment of under- ‘
utilization in this chapter are apparent,

$+ W. F, Soskin, "Riots, Ghettos, and the 'Negro Revolt'", in Ross and Hill,
Employment, Race, and Poverty, pp. 205-33.

§ For a discussion of some aspects of this partnership see R, A, Lester,
Manpower Planning in a Free Society (Princeton, N.J.: Princeton Uni-
versity Press, 1966), particularly Chapter 7, "The Economics of Man-~
power Planning and Operations,"
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Some of the design implications discussed earliasr with respect to
woman-power also hold for the Negro population segment, despite the dif-
ferent basic facts and implications, For example, the importance of in-
novation in the fields of in~house training and of partnership with out-
of-house suppliers {(and pretrainers) of manpower is even more crucial than
for women in general. Moreover, joint mechanisms for funding such programs
must be considered an integral part of the desigh, In general, it can be
expected that more &nd more the training aspect of an employer's manpower
organization will have to accommodate to individual characteristics of
manpower segments, An imaginative approaéh; hoﬂevet;~that recognizes the
underutilized potential of each segment may yield the kind of generally
unforeseen advantages that accrued to Ford ﬁbtor Company when it innovated
Negro recruitment in the auto industry.

In summary, we have sought to show that underutilized manpower re-
sources exist, that their potential is waiting to be tapped, and that
mechanisms exist whereby enployer organizations may change or redesign
their manpower patterns tc produce several benefits .* These benefits
are to the nation, to employing organizations, and to individusls, To
the nation, the benefit is a better balanced use of total manpower. To
employing organizations, it is tihe conservation and development of needed
manpower so that skill shortages may be reduced and demand for product
and services increased, with consequent increase in growth and development
opportunities for the company. To individuals, it meand-fuller sharing
in the workings and 4n the fruits of modern life. "Good" organizational
design, for full manpower utilization means the development of compromise
manpower policies, patterns, and usages for the company that avoids, on
the one hand, the kinds of underutilization discussed in this chapter and,
on the other hand, avoids the kinds of overutilization discussed in Chap~
ter 1V, The manpower utilization and development units mentioned in
Chapter III could play an important role in seekingz ways to utilize these
currently wasted reservoirs of potential talent profitably.

* Manv of the ideas discussed in this section are reviewed within a
total national manpower context in U,8. Department of Labor, Manpower

Report of the President and Report on Manpower Requirements, Resources,

Utilization, and Training (Washington, D.C.: U.8. Department of Labor,
April 1967). See especially Part II, "Unused Manpower," and Part 11I,
"Unemployment and Underutilization of Manpower,”
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Chapter VI

ORGANIZATIONS AS STIFLERS OF INNOVATION

Previous chapters have discussed the extent to which modern employ-
ing organizations misutilize individual talent--either by using it up
without providing mechanisms for its regeneration or by failing to employ
actual or potential resources of talent where these resources are avail-
able. In addition, to complete the picture of major deficiencies in
organizational operation, we must make a closer examination of structural
problems, Up to this point, we mostly have been examining manifestationc
of certain functional defects--those associated with a lack of congruence
between organizational systems operations and the developmental needs of
personality systems, Here we shall examine more specifically the conse-
quences of the way in which organizational roles are commonly related to
each other (i.e,, organizational structure) for the capability of organiza-
tions to initiate and implement innovation., Thias is the acid test of the
viability of modern organizations. In a rapidly changing world, these
organizations that are not only capsble of innovation, but are also con-
ducive to innovation will survive. Those that are static and inflexible
will die. Furthermore, it takes only s small jump of i~egination to the
conclusion that whole societies that are made up mostly of organizationa
that are not capable of innovation cannot be ¢xpected to survive,

This does not mean that inrovations must always be originated within
organizations. In fact, National Planning Association studies conducted
by Sumner Myers have found that "two-thirda of 360 innovations , , . were
sdaptations”--1.,e., the novel idea was originally developed in one in-
dustrial organization, but was sventuslly applied in another company.®
Nevertheless, as Myers and others have recognized, organisations that are
sstute in the utilization of iinovations are likely to possess certain
structural characteristics, regardless of whether the 1nnovntious were
originated within their own "lll.f : :

* See 8, Myers, "Industrial Innovations and the Utilisation of Research
Output,” in Twentieth National Conferenue on the Administration of
Research (Denver, Colo,: Denver Resesrch Institute, 1968), p. 138,

t According to Myers, these include techiidcal professional olploycol
with & "cosmopolitan” orientation and the combination of or;nn&:a-
tional bonds and spatial barriers”:; Ibid., pp. 139-41,

™




James Q. Wilson has led a group of scholars in a notable examination
and analysis of the structural factors in organizations that tend to in-
hibit innovation, In this analysis, "major innovations" were defined as
"fundamental changes in a significant number of tasks'--while recognizing
that a precise, & priori definition of these terms could not be made.
Wilson and his associates pointed to examples where organizations had
not produced major innovations in areas where they might have been ex-
pected, such as General Electric's failing to introduce the fluorescent
lamp and Western Union's failing to introduce the telephone. Examination
of such cases led to the conclusion that the organizational conditions
that facilitate the conception and proposal of an innovatiou differ mark-
edly from the organizaticnal conditions that facilitate the adoption and
implementation of the innovation, Innovations are more likely to be
generated in & decentralized, nonroutinized organizational situation,
but innovations are more likely to be adopted in a centrally coordinated
structure.*

In this conclusion, these analysts appear to have put their fingers
on a major organizational dilemma, "A prophet is not recognized in his
own country” because a country that produces prophets is not likely to
be organized so that it can put their ideas into action., Sputnik end
subsequent technical accomplishments have disproved previous doubts that
highly centralized socialistic systems can produce technical accomplish-
ments rivaling those of more deceniralized private enterprise systems,

It may well be that the former have an advantage in impiementing technical
innovations, while the latter sre more able to conceive them, .

Wilson provides a pertinent description of these two aspects of inno-
vation in city government, drawing on Chicago and New York as examples:

How can one compare the innovative capacities of two city
governments, one of which is characterized by a high degree
of centralization, the other by a low degree? Chicago's -
government is informlly ccntrnlizod by a politicsl boss

whose machine has almost complete control of the incentive
system of key members of the ndninistr-tion and of almout

all mesbers of the city council. New York has & oity ‘
govnrnn.nt that is decentralized; the formal, legsl dis-
persion of power is not overcome by informal cont-nltzntion
under party suspices, Key administration senbers are

¢ SecJ. Q. vilion;’”lnnovttton'th.Orgauxiation; ﬁotop toward a Theory,
in J. D. Thompson, ed., Approaches to Ovganizational Design (Pittsburgh, .
Pa.: University of Pittsburgh Press, 1966), pp. 194-218, :
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atiracted by a wide variety of rewards over which the nominal
head of the administration, the mayor, has little or no con-
trol, e,g., the possibility of an independent political career,
of advancement to higher posts within semiautonomous boards
and commissions, of conforming to internally valued or ex-
ternally rewarded professional expectations and standards, of
entering into alliances with civic associations and newspapers
for whatever benefits they can bestow, and so forth, In New
York, new proposals are constantly being generated by many
persons within the administration; each proposal, however,
"must run a gauntlet that is often fatal." There are liter-
ally scorec of opportunities for others to intervene and
register a decisive veto, In Chicago there is no such
gauntlet; only the mayor's (i.e., the boss's) views count,
and vhat he decides becomes policy. At the same time,
relatively few proposals arve generated within the adminis-
tration; the real sources of innovations are private as-
gociations and groups that compete for the mayor's attention,
(Such outside groups are also active in New York, of course,
but there they can usually count on having a governmental
agency or bureaucrat as their overt ally.) Whether Chicago
or New York is wore innovative depends on the result of the
operation of these contrary tendencies.*

Thus, both forms of organizational structure--the centralized and the
decentraliged-~can act as facilitators of one part of the process of in-
novation, but at the same time, can also act as inhibitors or stiflers
of the other essential aspect of innovation, [t is the stifling effects
of organizational structure that we shall focus more attention on here,
with some initial indications as to how these stifling effects might be
overcome by more careful efforts in orgsnizational design. To examine
these considerations in more detail, we turn to a discussion of adminis-
trative, judicial, and general structural~functionsl factors relevant to
the process of innovation, '

Adlanintrntlvo rcctor."

nncont rcoocrch has lou. nore nupport to the conclusion thct tt 1. ;
not the most completely doeoutrnla-od (1.e., the "most free ") organisa-
tiomal lttunttona that are llkaly to be -ott condueive to the ;tnorttton=‘

® Sec Wilson, op. cit., pp. 305-6, See alao X. C. Banfield and J. Q.
Wilson, City Politics (c||brtd¢-, Ilaaa: Marvard unav-rntty lroon
- 1969), chnntor 2. v
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of innovative ideas, but rather situations in which there is a high degree
of individual discretion in work activities--but balanced by a moderate
amount of contacts with, und influence from, “significant others” in the
work environment, Thus, in their studies of factors conducive to scien-
tific productivity, Pelz and Andrews found repeatedly that the most pro-
ductive scientists were those who admitted that supervisors and colleagues
had exercised some influence in their choice of research topics to in-
vestigate; these turned out to be more productive than either those who
had acknowledged more, or thosc who bad acknowledged less, influence from
others.* This is reminiscent of the earlier findings of a group of psy-
chologists that children tend to be more satisfied, productive, and cre-
ative in play groups under what the researchers then called "democratic”
group structure (now called "participative”), than under either "auto-
® cratic” or "laissez faire” conditions.t It is these mixed kinds of
. situations~-but with a greater relative emphasis on freedoa than on
. control--that appear to be most conducive to the conception of innova-

’ tions,

e

Looking at the other end of the process--the acceptance and imple-
wentation of innovation--we can also see that somewhat mixed organiza-
tional environments, rather than monolithic and completely centralized
structures, are more conducive to innovative acceptance, While we would
expect military and paramilitary organigations to be readily adaptable
to new modes of operation introduced simply by fiat from the top of the
structures, we know that history is replete with examples of resistance
to change in such organizationsl environments. Similarly, while the
Roman Catholic Church can be overtly responsive to liberal reforms in-
troduced by a Pope John XXIII, there can be significant sreas ot re-
sistance to change within the system, as is exemplified by the "tradi-
tionalist movement,”

This 1is true because no organization can be completely monolithic
or completely centralised; all organizations of any complexity whatsosver
- . contaih decentralised foci of power, and hence potential sources of re-
' .niotnnco to chnncn Individuals vho_h-vc sesved in various orgaunisational

.

.,loo !bls and Andr'un. op. c:t. - ' L
For ¢ summary of these ntudica. ses - R. Lappatt and l. l. ‘White, ,An,
lxporil-ntll Study of Loidcrlhip ang Group Life, " in T. M. !lwc0lb
~ and B, L, Hartley, Readings in Social Fh;cholgg; (New Yorh: Henry
- Holt & Oo., 1941). pp. 315-30 : : o e
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roles for any period of time tend to resist new ways of doing things be-
cause they have developed a stake in duing things the old way; their

status, security, and general self-image comesz to be derived from the
way in which they have played certain roles. Thus, numerous studies
have shown that (1) the young (i.e., those who have not yet developed
such & stake in particular organizational roles) and (2) more educated
people (1.e., those whose status and self-image derives from readily-
transferable knowledge and skills) are more amenable to accepting in-
novative changes.* Furthermore, the literature on the effectiveness of
pianned change in organizational contexts indicates that changes are

more likely to be accepted in situations where organizational members
have a sense of participating in the change process, or at least where
the changes introduced do not undermine the incentive patterns that are
attached to existing roles.t In sum, acceptance of innovation is facili-
tated in organizational situstions in which centraiization cf decision-
mking predominates so that innovative decisions can be expected to be
accepted without "running the gauntlet” of a multitude of decentralixed
power centers, but where groups and individuals affected by an innovative
decision can be expected to accept the "legitimscy" of the innovation--
that is, its congruity with existing role snd status patterns.}

The way that organizational administration is often set up contradicts
one or the other of the above considerations., Organizations are often de-
signed ca a unity of comsand principle (i.e., "every man should have one

¢ See the review of the literature of A. Shepero reported in "Diffusion
of Innovations Resulting from Research: Iwplications for Research Pro-
- gram Managemont,” in Yovits, op. cit.
t Por s review of this literature, see H. A. Shepard, "Changing Inter-
personal and Intergroup Relationships in Organizations,” in J, G, March,
ed,, !gudbodt ot gg.ggg:.t;ono (Chicago: llnd-ln!illy. 1906). pp‘ 1118
43,

# This principle 1s well illustrated by Burns and Stalker's findings from

.tndi.o of  the lritinh elecironics industry, indicating that in thcoo

- companies most ndaptivo to innovation, informstion flows from MD or

wrketing department sources directly to those parts ~f. the produotion
.Tidcpartlnnt where the informatios was needed to reprogram routine oper-
o lttoao. In less adaptive companies, jnformation barriers existed be~
‘»tweon thoco departments. Nevertheless, in the innovative companies
1t was found that various ‘depsrtments had a strong sense of n&nrod
. identification with ovnrnll _coupany goals, See T, Burns and G, M,
~ -Stalker, The M nt wation (londont Tavistock, 1981),
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boss") and on a unifor- profitability principle (i.e., "every unit should
pay its own way" in the same payoff time frame) so that rationality is
apparently maximized, but innovative capabilities are in effezt minimized,

As Charles Perrow has suggested, there are particular forms of organ-
izetion that are especially designed to process nonstandsrdized materisls
(material items, people, or symbols) and to use nonstandardized methods
for handling these materials, while other forms of urganization are set
uUp to handle more standardized materials with standardized methods, There
are also two other forms of organization to handle nronstandardized mate-
risls with standardized methods or standardized materials with nonstand-
ardized methods as shown in Figure 2, Perrow suggests that a "flexible,
policentralized” form of organizational structure characterized by nego-
~ tiation and feedback of information, rather than formal centralized plan-
ning, is more characteristic of high quality, innovative production of
‘nonstandardized materials by nonstandardized -ethod- ® VWhile we would
agree that this form of organization is characteristic of situations in
which innovations are likely to be conceived and proposed, we find no
evidence that this 1s the form of organization in which innovations are
more likely to be accepted and implemeated.

What is needed is a description of a model ol organizatica that
facilitates both ends of the process of innovation--the initiation and
the adoption. Such a model of organization wust be a "mixed model"--1t
sust include structural arrangements for the total organization that
permit the processing of (1) nonstandardized materials by nonatandardized

_wethods and of (2) standardized materials by standardized methods simul-
taneously. In effect, this vequi‘es a form of organization that deviates
from the commonly accepted principles of unity of command and uniform
prorit-billty within the sanc time porio¢._

‘ 8.0 Pbrro-. "A !rnlrwort for tho colporattvo Analysis of Orglnilation.
-1t should be noted that Perrow denies that he has proposed "four types.
of organizations” in his llllylil‘ he majntains that he has described
- two. crons-cnttinc dimensions (fors of llttrilll processed snd method
B 4 processing) that can be applied to any form of or.ani:ntton for
- the purposes of comparative analysis, Nevertheless, for the purposes
- of designing organizational structures appropriate to different forms
" ‘of technology, one must reconceptualise Pbrron s vari-hlo- in terms
- .of tor-s o! or'uuxcattonnl atructurt.




Figure 2
DIMENSIONS OF ORGANIZATION ACCORDING TO TECKNOLOGY

i FORM OF MATERIAL PROCESSED
STANDARDIZED NONSTANDARDIZED
(few exceptions) (mony exceptions)
DISCRETION: DISCRETION:
(lorge amount of discretion Technical ~ high Technical = high
in application of rules EXAMPLES: EXAMPLES:
fo procedures, criteria Croft Production Research
for decisions, efc.) Some Schools individualized
METHOD OF Low Firms Tutoring or Therapy
HANDLING L
MATERIAL DISCRETION: DISCRETION:
Monagerial - low Managerial - high
STANDARDIZED Technical = low ‘ T-chnlgol = low
(preformulated rules EXAMPLES: EXAMMES:
fo determine proced.. =, Assembly Line -~ Reutine Design -
criteria for decisions, eic., Production. o homnd Lurnlm
Custodial Institution
. Mmhrv Acodemy : Clinlc or Hospltal

QOWCE: Mqlhdwltb modificotions from C, Perrow, "AFMM fcﬂn

Comporative Analysis of Orgoniaations, ® Americon Socljg&l Review,
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Aerospace companies (which Perzow places in his high quality, inno-

vative production cqtegory) are hoted for the development of the matrix
form of organization, in «which project authority tends to be set up for
particular projects that dJdraw on technical professional personnel from
different functional adainiatrative departments. _When assigned to pro-

" Jects, these personnel are in effect operating under dusl authority.
They obtain dirsction for projectiwork_from the project director, but
they are well aware of the fact that they will-be ultimately, if not
immediately, accountable to admicistrators of functional departments.
In such situations, every man is no longer subject to one "boss” alone.
He has two (or more) "bosses" for different kinds of tasks--ie., super-

- vision operating in specificallv delineated rather than generalized,
roles * : :

In essenee, the- technical professional personnel are placed in pro-
- ject team roles’ that are at ieast temporarily segregated from more perma-

.- nent functional roles within the’ administrative structure--into segregated

‘roles; but- not into permanently isolated roles, - Also, different perform-
. ance: stanﬂar09 (fte., diffarevt criteria of profitability) may be required
in the:segregatedﬁroles.
What are the ‘effects of organizational segregation on innovative
productivity? ‘Data are not genera ly available to answer this question
i conclusively,ibut some- mnnzgement experiences and data from studies of
ff:researchuscientists in organizationally separated versus organizationally
ﬂintegrated fundamental research activities begin to indicate some answers,
™n the-question of the organization of nonstandardized research ac-
tivities, Jacob Goldman, the pirector of the Scientific Laboratory of the
Ford Motor.Company, has written that organizations devoted to fundamental
research can b quite useful ito corporations that depend on rapidly chang-
ing technology, but that:

Good research has to be cushioned, Perhaps I phrase it best
127 say .that good research must be insulated, but not iso-
lated. It has to be inesulated, or cushioned, because once
people learn that they can utilize this talent to put out
fires, to help solve immediate problems, then the research

* For a schematic representation of the matrix form of organization, see
Figure 5 in Chapter VII,
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is crippled., It is for this reason that we are set up as
we are -- with basic research separated organizationally,
but not geographically, from applied and product research.®

Jack Morton has pointed out that Bell Laboratories has a similar organi-
zational barrier between fundamental research, on one hand, and applied
research and engineering, on the other:

. . . we want some feedback, so let us see how we get it
from, say, applied to basic (research): We get it in one
way with a space bond -~ people in applied and basic live
in the sawe building., And we get it through a common
language. But at the same time, we see that if applied
peorle or engineering people can dictate what the research
people do, they will kill the long range basic research. -
So we need an organizational barrier: One man -~ Bill
Baker -~ is head of all pasic research; other men head up
applied research and engineering. Our people are free to
sell, to stimulate and motivate all they like. But my ‘
engineers, for example, cannot tell the basic researchers
what to do, And conversely, the basic researcher who -
believes he has mude an important discovery cannot order
the applied research or engineering people to pursue it,
‘So this organizational barrier provides freedom for basic
research and freedom regarding what shall be developed.t

Our national survey of scientists provides data on the organizational
characteristics and on the productivity and attitudes of research scien-
tists in organizations that separate fundawental research activities from
engineering development in comparison to thouse that do not.,# These data
indicate that the majority of scientists in industry and the federal gov-
erament are generally employed in contexts in which research and develop-
ment are combineu in the same organizational unit. In the electronics
industry and in nonmaanufacturing companies, however, scientists are more

* See Goldman, op. cit,, p. 44,

t See J. A. Morton, "From Research to Technology," International Science
and Techrology, (May 1964), pp. 88-90,

% These data are reported in detail in Vollmer, Adaptations of Scientists
and Organizations, Chapter V, "Institutional Variations in Adaptation,”
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likely to be employed in contexts in which researck is organizationally
separated from development, Equal proportions of scientists in private
corpanies in atomi¢ energy activities are employed in each type of con-
text, a8 is true essentially of scientists 1nfhonprofit corporations

(the majority of whom are in the "national laboratories' operated under
AEC contracts). As expected, most university scientists work in contexts
separated from development activities because development is not a major
function in their employing organizations,

Further data frou the national survey shows the characteristics of
scientists in organiiations in which research is separated from develop-
meunt in contrast to those in which the two activities are combined. These
data suggest that those organizations in which research is separated from
development are more likely to: employ scientists in fundamental or basic
research activities (oriented primarily toward contributions to scientific
knowledge), allow these scientists a large degree of freedom in selecting
their own research assignments, employ them in single discipline or one-
man research activities rather than in multidisciplinary teams, employ
scientists with doctor's degrees, and pay them higher salaries.

Further analysis has been undertaken on what employing organizations
apparently obtain as a result of the above combination of organizational
environment and personnel characteristics, In those contexts where re-
searca is organizatiorally separated from development, as might be ex-
pected, scientists are likely to make more contributions to knowledge
in their scientific fields, judging from the numbers of professional
A Journal vublications produced, and to make more notable contributions,
S . judging from the frequency with which they indicate that their work has
AE been subsequently cited by scientific colleagues in other organizations,

At the same time, there is little, if any, difference in the two
kinds of contexts with regard to the degree to which scientists develop
a sense of cbligation toward, or commitment to, the goals of their em-
ploying organization, although those in the context in which research
is separated from development are more likely to feel that management
has given their work 'the recognition it deserves" and to say that they
are "satisfied with their jobs in general,"”

Lo RS N
I

fi‘ ' Finally, as would be expected, scientists employed in contexts where
R research is organizationally separated from development are less likely
] ‘ to have job-related contacts with nonresearch personnel in product de-
3 ; : ‘ velopment, manufacturing, marketing, and other organizational functions
: and are consequently less likely to be able to participate directly in

f; helping to translate their research findings into useful applications
within their employing organizations, There is a greater need in these
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organizationally distinct units, therefore, for the assistance of research
managers acting as "coupling personnel,” lisison engineers, &nd other per-
gonnel who assume a particular responsibility for translating research
findings into useful applications as a major part of their jobt, Other
data show that research managers play an important role in "coupling” re-
search and nonresearch activities in suck situations, While only 18 per-
cent of the scientists (nonsupervisory) in contexts in which research 1is
organizationally separate from development reported that they have jobh-
related contacts at least 'several times monthly" with people in their
corporations who are responsible for product development, menufacturing,
etc,, further analysis also reveals that 68 percent of the research man-
agers surveyed in these same contexts have job contacts with nonresearch
personnel at lcast "several times monthly.” 1In other words, research
managers are almost four times as likely to have such contacts as are
nonsuperviscry scientists. Thirty-nine percent of these managers re-
ported that they had such contacts at least "several times weekly,"” and
20 percent said ''daily.”

In higher level positions, research wanagers are likely to be per-
forming a management generalist role. The role of the management gener-—
alist (sometimes called "general manager') is primarily an integrating
role, The role of technical managers under their general direction is
primarily oriented toward achieving technical quality as well as meeting
administrative requirements (with regard to time, cost, etc.) through
the planning and control of research and development projects, and the
role of administrative managers is primarily oriented toward providing
-necessary support services. The role of management generalists is pri-

>mar11y oriented toward integrating administrative support services with
technological project activities, and both with the overall mission or
goal c¢f the sponsoring organization or corporation,* This role and its
relations to other management roles are shown schematically in Figure 3.
The role entails the making of key management decisions regardiag (1) the
administrative effectiveness and efficiency of projects or programs (e.g.,
in terms of meeting schedule, cost, and performance requirements); (2) the
allocation of manpower, time, money, and facilities resources to be made
to ongoing projects; and (3) the initiation of new projects or programs,

« This ie similar to the "linking pin function" in supervision describea

by R. Likert in New Patterns of Management (New York: McGraw-Hill
1961), but places emphasis especially upon horizontal (rather than

vertical) coordination and integration in orgenizational structures,
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It is evident that the management generalist role is more likely to
be performed by individuals who are in at least second level or higher
management positions in a technology management organization; first level
supervisors are more likely to be acting as technical managers, It is
also evident that the management generalist role requires indjviduals
with somewhat different characteristics and abilities than are required
of technical managers, Whereas technical managers must be primarily out-
standing in their technical abilities with regard to the type of project
being managed, management generalists at higher levels must combine at
least basic familiarity with the technical areas under their general
management with basic understanding of administrative matters in their
employing organization,*

Moreover, there is no clear career continuity between first level
supervisors (mostly technical managers) and higher level supervisors
(mostly management generalists).t Many technical professionals aspire
to a technical manager role where they believe that they - n have a
maximum amount of freedom in exercising their technical abilities and
making decisions regarding technical matters, They are often not in-
terested in advancing to a higher level management generalist position,
where they must, of necessity, become more concerned with general manage-
ment and leadership responsibilities and less involved in purely tech-
nical matters, Thus, data from our national survey indicate that 71 per-~
cent of all the scientists surveyed who are now in nonsupervisory positions

# A conclusion of an Air Porce content analysis study of 825 RkD manage~
ment jobs occupied by officers ip the Air Force Systewms Command is:
"Since RhD management officers are primarily managers and not scientists
or engineers, they must have thorough knowledge and understanding of re~
search and development policies, procedures, and menagement practices,
The specialized training in meanagement needed suggests the advisability
of graduste work in management or business administration.” J. B. Marsh,

M. J. Giorgis, and J, M. Madden, A Job Analysis of a Complex Utilisza-

tion Field: The RAD Management Officer (Lackland AFB, Texas: Person-
nel Research Laboratory, 1983), :

t+ The lack of career continuity between lower level and higher level
managerial rosponsibilities can also be identified in modern military
organizations, Thus Morric Janowitz has written: "The organizational
dilemmas linked to career development form a basic theme of military
life. The dominant role conflict is the conflict between tactical
combat skills and the requirements of higher comsand, Often this is
stated as the clash between staff and command., But a close examina-
tion of the military establishment seems to indicate that the dilemms
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say they desire iv remain in nonsupervisory positions for at least the
next ten years, and only 18 percent desire to move into supervisory re-
sponsibilities.* Engineers are more prone than scientists to desire

a career in management, but a national survey conducted by the Profes-
sional Engineers Comnference Board for Industry indicates that only about
50 percent of the engineers are poeitively oriented toward a career in
general management,?

et . :
. L LI B

Although conclusive data are lacking, we can only speculate at this
point about the degree to which the lack of explicit recognition of the
existence and importance of such "coupling roles"” and recognition of the
degree to which such roles differ from other managerial roles--due to
adherence to an older concept of unity of command rather than diversity
in specialized managerial functions and a failure to appreciate the need .
for both "bonds" and "barriers” in organizational structures--prevents
many organizetions from achleving their mexiaum innovative potential.

Here, the tentative proposition may be advanced that those organizational
structures that (1) provide simultaneously for separated sctivities that
handle (a) wmore programmed or standardizcd tasks and (b) more nonstand-
ardized or unique tasks and that (2) provide effective coupling roles to
assure a croas-flow of relevant information between these different kinds
of activities, will be wmore conducive for both initiating and adopting
innovations,

is between differing leadership skills, The skiil of organizing and
directly controlliag small tactical units where the demonstration of
technical skill is paramount gives way to the skill of organizing
larger and more comglex units where the elements of stress are more
indirect and subtle, The military is nho different from other insti-
tutions, in that the higher the position the less important specific
technical skills are, and the more iwportant are general interpersonal
skills." N. Janowitz, Sociology and the Military Establishment (New
York: Russell Sage Foundation, 1989), p. 59,

¢ See Vollmer, Work Activities and Attitudes of Scientists lnd Research

Managera: Data from a National Survey, pp. 32-33,
*+ BSee Professionsl Engincers Cunference Board for Industry, Career

Satisfactions of Prafonoional Engineers in Industry (Vllhtngton, D.C.:

PECBI, 1962), p. 16.




Regulatory Factors

Every organization is not only a structure of people rclated to each
other through roles oriented about the performance of specified tasks,
but also a structure of written (sometimes) snd unwritten (more often)
rules that govern the ways in which tasks are to be performed and the
ways that people are to relate to each other and to the organization,
These rules not only prescribe what individuals in particular roles aie
expected to do for the organization, but the reciprocal obligations of
the organization to the individual--both in terus of required participa-
tion in organizational affairs and in terms of prokibited interference
in nonorganizational activities and concerns of the individual, An in-
dividual only gives part of himself to any organization; this part falls
under the commonly recognized legitimate scope of authority of the organ-
ization, Everything outaide this legitimate scope of suthority is pro-
tected from managerial control.®

The system of slavery, on one hand, represents one extreme type of
employment relationship in which an employee retains almost no area of
individual discretion in bis "1life space”; he is alwost completely sub-
ject to the authority of his employer-master, Such does not exist in
most modern societies, however, Even conditions of involuntary servitude
in military forces are generally proscribed by uniform rules of military
justice, and rights sgainst arbitrary treatment of inmutes in prisons and
other "total institutions” like mental hospitals are becoming increasingly

recognized.

In contrast, the employment relationship for wmembers of highly pro-
fessionalized occupations represents cleost the other extreme of indi-
vidual discretion in the way work is perfurmed, Professional people are
bound by professional codes of ethics ia the conduct of their work, but
are typically subjected to a minimsl amount of direction from representa-
tives of an employing organization (i.e.,, supervisors). FPhysicians and
sttorneys are being increasingly esployed in salaried positions, but they
are commonly given a very large degree of freedoam in the way that they
carry out their work in these positions--even as they. would be if they
were serving clients as "independent professionsls.”t Our national survey

* fleo H. M. Vouur. Eaployee R_lihu and tho hploynnt lohtioncnlp
(Berkeley and Los Angeles: University of muomu Press, 1“0). :
especially Chaptar VI ‘The Munagement of Deviance.”

t See Vollisi nd Mills, op. cit., especially Chapter 8, "Protasomuu
and Cusplex Orgatisations.”
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of scientists found that 94 percent of the scientists on university staffs
report that they have "a large degree of freedom in day-to-day research
activities,” and that the proportion giving this response is still quite
high for those in nonprofit research laboratories, federal government
laboratories, and even in private industrial companies (87, 86, and 65
percent, respectively)., When asked about a variety of "possible causes
for dismissal,” only 12, 20, 26, and 37 percent of the managers of uni-
versity, federal government, independent nonprofit, and industrial scien-
tists, respectively, said that "refusal to undertake a research project
essigned by a supervisor" would be considered just csuse for dismissal,
Probably the well known (and sometimes debated) fact that members of
certain other groups striving for professional status (e.g., public school
teachers, nurses, clerpgymen in certain denominations) are not generaily
accorded this kind of freedom by their employing organizations and by the
general public is indicative of serious barriers to professionalizsation
anong these groups.

Several studies have suggested that (i) more highly professionalized
groups are more likely to be both originators of innovation and adopters
of innovation than less professionalized people (although granting that
"overprofessionalization” may inhibit innovation),* and that (2) amorg
professional groups, those who have more discretion in the conduct of
their work are likely to be more innovative in thei: work than those with
less discretion (although this does not deny the fact that innovativs
professionals may be subject to several sources of influence outside them-
selves, as was mentioned earlier.?

This brings us to consideration of the degree to which the written
and/or unwritten rules of employing organizations recognize (1) the "job
right;" that are commonly expected upectu of professional status and
(2) considerations of "due process” in dealing with innovative departures
{from expected patterns of role performance--in other words, Juridicn
procedures to protect the "right to dissent.

* - See uhon, op. cit.; Shapero, op, cit,

t See Vollmer, Adngunono of Scientists and Orentnuou, mp;er viI;
L. Meltzer, "Scientific Productivity in Organizational fettings,”

Journal of &nl Issues, vol. 12, (1936), pp. 32-40,

¢ See W, M, Evar, "Organization Man and Due Process of Lav,” American

Sociological Review, vol. 26 (1961), pp. 540-547: P, Selznick and

H. M, Vollmer, "Rule of Law in Industry: Seniority Rights,” Industrisl
Relations, vol. 1 (1962), pp. 97-116; slso O. W, Phelps, Discipline
and Discharge in the Unionized Pirm (Berkeley and l.os Angeles: Uni- .
vontty of California ?un. 1959).
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Although it was pointed out earlier that the unwritten policies of
mcst industrial companies would not condone the dismissal of a scientist
for refusing to undertake a research project assigned by a supervisor,
data from the national survey of scientists also show that most research
mansgers (58 percent) in industrial companies would consider it just and
proper to dismiss a scientist for "giving research ideas to outsiders
without clearance from own management.” (This is in contrast to 6, 10,
and 18 percent of the research managers in unjversities, nonprofit labo-
ratories, and government agencies who gave this same response.) 1In in-
dustry, it is a common doctrine that the employing organization owns the
product of the scientist’'s labors--i.e., research ideas, However, this
contradicts & professional and scientific principle of the free exchange
of professional communications (a “professional right”).* We have no
evidence .0 indicate the degree to which this conflict between what is
commonly asserited to be an employer right and wbat is commonly asserted
to be a professional right may affect the motivation either to conceive
innovative ideas or to put them into practice, but it is reasonadble to
expect some inhibitive conzequences,

Furthermore, it may be noted that, unlike many production organiza-
tinons (egpecislly these that are unionized), few research orgunizations
have yet developed any formlized procedures for juridical review of
grievances of technical professional personnel, The develcopment of
formal labor arbitration procedures as aspects of most collective labor
agreements, ! the simultaneous growth of the role of persontel snd labor
relations offices in the processing of employee grunncu,t and the
mcrouing attention to institutions like that of the "corporate ombuds-
man” abroad way foreshadow chsnges ir this direction for mcre profes-
sionalized employees in the United States,

In regard to the latter, lisidoro Silver has vrtltv'tonx

.».COrporate justice, especially t> the company's nonunion
employces, . .is tncowlctc'uuhlu aome mechaniam to coview
management decisions is established by top manmagerent it~
self. The function of such & mechanisa would be to assure
sn impartisl outlot tor an cmloyoo s dunulucuon with

* For a ducusuon uf the uportlnco of fﬂmly omhnndn‘ gutl of '
infcrmation among ulomuu. see !hutrol. op. cit. : _

t Phelps, op. cit,
E ] %llur and McOillivray, op. ott.. pp. 20-34 ,




decisions adverse to him, If the corporation is to provide
fair and equal treatment to employees, it should ideally
combine the virtue of fair-mindedness with the necessities
of thrift and efficiency. Such an impartial grievance out-
let exists in the political world and, I would argue, could
be readily adapted to the corporate realm, It is the in-
stitution of the ombudsman, *

Silver points out that ombudsmen in Sweden (where the system started in
1809) Denmark, Norway, Finland, and New Zealand are individuals who are
learned in legal processes and who are given carefully specified and
limi ted authority by legislative bodies to inquire into complaints
against administrative officials and to make periodic reports about
their findings, Experience with this institution has indicated that it
operates to support and legitimatize administrative decisions, while
giving individual citizenz e satisfactory channel to air their grievances,
But in most cases, these grievances are satisfactorily handled without
haviang to question administrative actions directly., Por example, the
Danish ombudsman finds it necessary to make a formal investigation of
only 15 percent of the complaints submitted to him, and only 5 percent
of the complaints have resulied in statements by the ombudssan that
censure administrators.t )

We suspect--but we¢ do not really know without further research--that
the institutionslization of effective channels for rn=~eal in corporat:
environments would encourage innovation within thes. ironments. Spe-
cifically, we might suggest the proposition that thzms employing organiza-
tions that (1) fully recognize the "professional rights” cof personnel in
categories and that (2) provide effective indepeadent procedures to ad-
Judicute disagreenents and grievances among proﬂcnlional and nonprofes-

" stonal employses slike will be more conducive for both initiating snd

adopting .nnovations,  The dcvolopmut of apecial ized "manpower uulin-
tion and developwent. tunctions,” nentioned in Chapter IXII, is not quite
what u being suggested here, but they cerul_a).y could scrv as a step

.1, sum'. "m Corporate Oﬂmmn," Marvard Buunus Review, vol, 48 -

(May/dune 1967), pp. T1-87, See also ¥, m-.lharn. gg&nn and Others

: (enbnm. ‘Mass.: Harvard mhm-nty °ﬂm ., 1988), »
1 -Silver, »p, ott,, P. 78, Tlm function of "inspector ;emnh tn wli-
 tary orgarigations is, in theory, similar to that of the ombudsman,
fowever, in practice it appesrs that inspector generals have somvtimes.
, functioned wire s -uﬂgount inforeants than as eﬂective channels
~ for the correction of grievences.

™




in this direction--i.e.,, initially providing sepsrate organizational
mechanisms for employee utilization and eventually providing other or-
ganizational mechanisms to protect the rights of employees to be inno-
vative in directions that they might not otherwise dare to explore.

Function and Structure

An increaging amount of organizational theory is being formulated
and described from a ""systems viewpoint,”* This point of view emphasizes
what an organization does, the technology an organization uses to process
various kinds of materials, how inputs are transformed into outputs through
various organizational processes, who makes significant decisions in these
processes, what kinds of informetion are needed by these decision makers,
etc, In the systoms viewpoint, the formal structure of administrative
authority in the organization is one of the important aspects of the
organization, but nct necessaiily the most important. Administrative
arrangements must be related to other systems processing considerations,
In short, organizetional structure is determined by function, rather than

vice versa,

Perrow's analysis of dimensions of organization, mentioned earlie

(see Figure 1) takes this functional perspective. However, this perspec-
tive 18 not often taken by menagement in designing new organizations or
in sttempting to redosign or significantly modify existing organizations,
An organizaticn chart, showing ho reports to whom in an administrative
hierarchy, is usually among the first products 0f organizational design.
What is unfortunate is that designers often expect the chart to determine
how individuals will behave in specified roles within the organizational
system, 1In actuality, organization charts often tell little about how
people behave in organizations; an analysis of what people do in various
roles and of who wmakes the significant decisions (i.e,, the "leadership
decisions’’ that determine the goals of the total organization)t is often

much more useful,

An example or these principles was found by the author in prior
studies of a variety of research organizations. The board of directors

s See for example, C. J. Haberstroh, Organization Design and Systems

~Anslysis,” in March, op. cit,
t ror un extensive discussion of the role of lndouhip in deﬁnlnt

organizational goals and organizational charscter, see Selgaick,

gndoragtg in Adunutnuon.
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of one reserrch organization 9eriodica11y auts out policy statements- di- S

Ai;reoting memberq of the—organizatisn tc reorient their cfforts toward a
different kind o’ rese:r~h than they<Are nov conducting,  These: policy

directives are implemented Ey ;hanges in &dministrative struc.ure in the

: .organization as are shéen on ravisad auganization charts. o £ g ’

However, ior a period of some yesrs .heSe policy changes bave not

5_been implemented by the- etaft members in: ‘the organizaticn because the’ N -
 administrative structural changas that: bave accompei: -ied-the policy D PR

changes have been 1arge1y ineffec&&ve. TThQSe administrative changes
have no appreC1ab1e etfect on two of »he most significant Fihds of de- ) R & -
cisions in this ongsnization--decia:ons on what research progects to. .

undertake and on bew hires to the prnfessionai ztaff. These arz decided o . £
largely by first level managers in consultation with‘senior siaff memders ¥ &
in decentralized research program groups. ‘Cbanges in general ndminis— : I
trative structure (who reports to whom on adminlstrativy matters) are
almost irrelevant to these two kinds o significant deciqions ‘made a*
the working level in this organization, Umtil the board of directors
finds out how to influence these kinds- of decislon, the buaru will never
be able to achieve the policy changes that‘it GESLPeS

It might be pointed out also that a substantial number:of innovative
ideas have chme from the decentralized’research progran structure of this
organization, but conversely, ‘many innovative policies and program con- -
cepts have remained unimplemented in the organization itself, largely '
because of the hurdles that such concepts have had to overcome in this Y
kind of decentralized organization where major functions are disconnected 3
from centralized authority.

Function and Facilities

What people actually do in organizations, what they can do, and what
they are likely to do is also related to the layout of their facilities,
Thus facilities design and organizational design should be iaterrelated
activities, This is a principle that has long been recognized in mili-
tary man-machine systems design, but is only recently coming to be recog-
nized in the design or organizational entities of the type discussed in
this report,

For example, there is evidence that the spatial arrangement of fa-
cilities affects the patterns of communication, required insulation, and
general productivity of research personnel. The comments of Jack Morton,
cited previously in this chapter, indicate the importance of "space bonds"
(1.e., spatial proximity) along with organizational insulation between
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. T réaearch*#nd engiﬁeering functions in the Bell laboratories, Futtéér

studies by 'esley Teanant and his associates at Stanford Research tnst1-> - 1§;'” .
- tute have been almost unique in developing methods to measurc the un)s ‘\ - "
-~ im-which Tesearchers astually use physical space and the appurtenances ' d

B '5f that occupy thys space.* In a report on this tcpic, Tennant has polnted
out that wmore than 8750 million are spent annually in the United Stntes f}

~

for buiiding or renodeling research facilities, but that: . . T

N

- . ' Only a fex laboratories are reported to have been desighed )
fram criteria that incorporated the results of serious 3tudy : o~
~{ the current and probable future working needs of the re- --

R searchers Even in the comparatively limited area of basic
énvironmental factors--lighting, heating, ventilation, and

{acoustics--the approach frequently taken has been one of
:piecemeal incorporation of current practice rather than an
-ordered assembly and application of existing knowledge in
-relation to the total building design.t

: : Lt e - . ..
L i A At 147 i e R i b

Moreover, in reviewing the existing literature on research facilities -
design, Tennant states that:

“

Nost of the existing literature is based on the subjective,
intuitive judgment of research managers or architects, and
on certain analytical, a priori viewpoints such as saving -
cf steps, saving of time, and ease of access,..Some of these
industrial engineering concepts are still definitely usefui
in certain limited aspects of research facility design,
However, our own and other groups' recent research on prob~:
lems of organizing and managing technical intellectual re-
sources indicates that it is not such things as.the s&ving
of motion and the integration of work flow that beécome
critical in research facilitles design —- but rather; it

is the man-centered, project-changing,’ 1dea, 1n£otmatlon,
and special equipment-oriented nature of research that is~ e N

AN ~ .

vital te facilities design.® L it =

W R R
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* W, L. Tennant, "Develuping Design Criteria for Research Pacilities,
in National Conference on the Adiinistration of Research Twentieth
National Conference on the Administration of Research (Denver, Galo,:
University of Denver, Denver Research Institute, 1967), pp. 59-66,

t Ibid., p. 59.

Ibid., p. 60




fsary insalation-:""

= ;anall groups, i. e,, three uQ seven pecple...,";_“aa o

* “Ipid., pp. 6465

5;?0 Yenhant exaﬁplaa of the latter kind of cruutal design variable

:;;include coannnioaticns patterna (who talks to wnom) and work relationship
:Tffpattutnﬂ Ilho 10Jks with whom) between yarious: disciplines and work ape-
‘-*~1a1t1es., Hs atudy, like Morton's previous obsexvatioas, fourd that it
is uecessary to- design facilitles and~qrga§izationa1 a-rnngementa to en~

courage ‘useful comnnnioationa but at the sano:time %o provjde for neces-

. c..research buildings shaaid be’ aesigned *o encnurage bothA

L informa) and formal eommunications b%fldlng~configuratiou

S and the:location of prinary and secondery :rooms should en-;";A _
" _courage happenstance aaatings of %tatf menbers &3 wéi TN
= to provide many convénlent spxe*s for‘)lanned meetings bf ﬁ_ T

’Thought on how to temporarily ‘and ‘of ficiently tnrn off

. offices would also be profitsble.,.on occhsion the need :Eu} ' L o

‘;for privacy is =a great aﬂ the need to communxcate-*and
there are times when the’ best work requires uninterrupteﬂ
privacy. Curxently, most reaearchers have.- -no. way' o!
achieving this: the phone, the door, ‘and the aalls are
,\all channels oftinterruption. R : *
Thus, Iacilities design and organizat onal design activities can "»._
bocone complemantary activities oriented toward creating a total environ- ;

-giment that tosters innovative work L

~X - <

5The Innavacion Function

—nio-

The. organlzational nnd physical structure of entire organizations;v
may be. designed to. provide an optimal balance between needs for communica—

,,5;51t1Qn and nesds for ‘insulatien, but there may still be a need for spe-

cialized- units within the’ organization to be concerned more especially
with 1nnovative mattersw-to be oriented toward investigating future pos-

' \;sibilities for new directions. ‘i corporate -efforts, rather than ‘being

oriented toward the aolution of current problems. This is a major func-

S tion thnt can be prov1ded hy fundamental research organizations within




larger technologically oriented corporations.* 1In othker ways, the function
can also be provided by long range planning groups, technological forecast-
ing units, etc, Moreover, the fact that these various kinds of activities
are so closely related in function also argues for a close organizational
relationship,

Thus, tne case for separate organizational functions to foster inno-
vative future-oriented activities i1s similar to the case for separate man-
power utilization and development functions that was made in Chapter IIX.
Where such sepsrate functicns do not exist within the structure of organi-~
zational entities--as is too often the case~-the activities named tend to
be neglected or even lacking entirely, ‘

In sum, therefore, this and the previous three chapters have provided
examples of the ways in which modern organizations fairly often fail to
provide the general balance of security and challenge that individual par-
ticipants need to develop their human capsbilities more fully and simul-
taneously to contribute to organizational goals and requirements; more
specifically, the degree to which modern organizations consume or waste ‘ 3
talent; and finally, the extent to which the administrative, regulatory, . -
and physical structure of organizations is not responsive to innovative ff :f; ’
considerations, In Part Two, we analyze the process of organizational X
design for the purpose of exploring the ways in which organizational de-
sign efforts might begin to remedy these kinds of problems.

* For a detailed discussion of this function, see Vollmer, The Funda-
mental Research Activity in & Technology-dependent Organization.
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PART TWO: ORGANIZATIONAL DESIGN SOLUTIONS




;i Chepter VII

THE ORGANIZATIONAL DESIGN PROCESS

N The process of organizationesl design may be viewed in systems terms,
}1' Design activities themselves do not stand alone, but draw on knowledge
| ; and skill from certain relevant theoretical and applied disciplines, De-
g sign efforts are oriented toward go§1§>that reflect client interests, but
these activities must also be adapted to human, economic, political-legal,
sociocul tural, and technological environmental constraints., The signifi-
cant outputs or products of organizational design activities include goal
statements, systems diagrams, organization charts, position descriptions,
and even facilities designs. However, the design process should not be
considered to be completed with the production of these items, Attention
must then be devoted to the implementation of deasigns, the evaluation of
their effectivenes3, and the feedback of corrective information into the
general fund of knowledge to improve future design efforts.

The main interrelations of these elements are shown schematically

in Figure 4, Each major <class of elements is discussed in the following f»f 3
sections, before we discuss an overall evaluation of the state of the art, B

Inputs to Org&nizational Design

Althougii there are currently signs that a new applied discipline of
organizational design may develop and receive general recognition in the
future,®* such has not developed to any significant extent to date. Or-~ )
ganizational design and redesign activities are carried out mainly by the _ P}
line managers of organizations, but with increasing help from inside ataff ’ 7
assistants and outside consultants who, in turn, are increasingly drawing
on relevant knowledge and skills from certain thecvetical and applied
E disciplines, Furthermore, there is a tendency for line management to be-
i,c; come more "professionalized” in all its activities,t One aspect of the

¢ See, for example, the recent writings on the topic of organirational
design and specific greduate educational programs oriented toward this
; topic at such institutions as the University of California at Los Ange-
les,
f,? t See discussions of the professionaliration of business management by
g R. M, Maclver, T. Parsons, and N, 8, Timasheff in Vollmer and Mills,
> op. cit., pp. 49-62,

101




o i ol .

csogny  3DUN0S

|

3
H

102

$S300Ud NOISIA TVNOUVZINVOIO IFHL 40 13a0OW
¢ 2anBi 4

s Al 5, A BRI e Ay 5




professionalization of management is to receive graduate-level university
training in a variety of relevant disciplines.

The major theoretical disciplines (those oriented Loward the build- :
ing of fundamental knowledge) that have made, or could be expected to nake, P
significant contributions to the field of organizatiorsl design include:

R

Sociology
Psychology
Anthropology
Political science
Economics
Mathemsatics
Philosophy
History

Sociology, psychology, and anthropology are generally refterred to as
the basic behavioral sciences (oriented toward the study of human behavior
in it's individual 3ocial, and cultural aspects), Organizational soci-
ology, originating with Weber, Durkheim, ard Pareto in Europe and with
Park, Cooley, Burgess, and others in America, has made outstanding con-
tributicns to the understanding of social variables in corporate, com~
munity, and societal structures.* More recent names include Parsons,
Merton, Selznick, March, Gouldner, Bendix, Homans, J., D. Thompson, Cubin,
Blau, Scott, Etzioni, Perrow, and others.t In the earlier decades of the

* See Weber, The Theory of Social and Economic Organization; Weber,
From Max Weber: Essays in Sociolo‘z; E. Durkheim, The Division of
Labor in Society (Glencoe, Ill,: Free Press, 1933); V, Pareto, The
Mind and Society (New York: Harcourt Brace, 1935); R. E. Park and
E. W. Burgess, Introduction to the Science of Sociology (Chicago:
University of Chicago Press, 1924); C, H, Cooley, Social Organization
(New York: Charles Scribners, 1829), :

t See T. Parsons, The Social System (Glencoe, I11.: Free Preoss, 1951); {,
R. K, Merton, Social Theory and Social Structure (Glencoe, Il1.: Free )
Press, 1949); Selznick, Leadership in Administration; March, op. cit,,
Gouldner, op. cit., R. Bendix, Work and Authority in Industry (New York: ‘ :
Wiley, 19356); G. Homans, The Human Group (New York: Harcourt Brace, B
1930); J. D. Thompson, ed., Comparative Studies in Administration .
(Pittsburgh, Ps.: University of Pittsburgh Press, 1959); R, Dubin,
ed., Human Relations in Administration (Englewood Cliffs, N.J.: Pren-
tice Hall, 1961); P. M, Blau and W. R. Scott, Formal Organizations (San :
Francisco: Chandler, 1863): A. Etzioni, ed., Complex Or!nntaationa: 2 ' g{
Sociological Reader (New York: Holt, Rinchart & Winston, 1964); A. .
Etzioni, A Comparative Analyeis of Complex O{Qunxznttonl (New York: - 4
Free Press, 1861); Perrow, A Framework for the Comparative Analysis
of Organizations."
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20th century, psychologists became interested in the interaction of in-
dividual behavior and personality with group and organizational influunces,
the ways in which styles of leadership influence individuals in groups,

and how group performance might be measured. Notable among more recent
contributions are those of Argyris, Haire, Herzberg, Katz and Kahn,
Leavitt, Likert, McGregor, Schein, Tannenbaum and Vroom, as well as the
earlier work of Lewin.* The community studies of anthropologists around
the world have brought the attention of organizational designers fo cultural
factors (values, ideologies, etc.) that vary in different circumstances
and to the structural-functional mesthod of analysis of social organiza-
tion, beginning with the works of Malinowski, Radcliff-Brown, and Mayo,
and extending to the more recent work of Levi-Strauss and ¥. F, Whyte,

as well as Sofer and Jacques,t

In recent years, the "behavioral approach” has also influenced po-
litical sclentists and economists who are interested in the analysis of
governmen:al and industrial organizations, As might be expected, the
political scientists tend to focus on problems connected with the dis-
tribution of power and authority in organizational environments, and the
econorists are more likely to analyze processes of production, consump-
tion, and economic exchange within and between organizational entities.

* See C, Arpyris, Personality and Organization (New York: Harpers, 1957);

K. Haire, ed,, Modern Organization Theory (New York: Wiley, 1959);

M. Haire, Psychology in Management (New York: McGraw-Hill, 1956);

F. Herzberg, et al, The Motivation to Work (New York: Viley, 1959);

D. Katz and R. L. Kahn, The Social Psychology of Organizations (New
York: Wiley, 1966); H. J. Leavitt, Managerial Psychology {(Chicago:
Universi*y of Chicago Preas, 1958); H. J. Leavitt, The Social Science
of Organizations (Englewood Cliffs, N.J.: Prentice~Hall, 1963); Likert,
op. c¢it.; D, McGregor, The Human Side of Enterprise (New York: McGraw-
H111, 1960); E. H. Schein, Organizational Psychology (Englewood Cliffs,
N.J.: Prentice-Hall, 1863); R. I. Tannenbaum, et al., Leadership and
Organization (New York: McGraw<Hill, 1961); V., Vroom, Work and Motiva-
tion (New York: Harper snd Row, 1938); K. Lewin, Resolving Social Con-
f1ints (New York, Harper, 1948),

+ See B, Malinowski, Magic, Science, and Religion cnd Other Essays (Glen-
coe, 111.: Pree Press, 1948); A. R, Radcliff-Brown, "On the Concept of
Punction in Bocial Science,” Amirican Anthrop~logist, vol. 37 (1833),
pp. 394-4032: B. Mayo, The Social Problems of wn Industrial Civilirzation
(1 ondon: Routledge and Kegan Paul, 1949): C. Levi-Strauss, “8ocial
Structure,” in A, L, Kroeber, Anthropology Today (Chicayo: University
of Chicago Press, 1933); W, F. Whyte, Men at Work (Homewood, 111.:
Irwin-Dorsey, 1961); C. Sofer, The Organization from Within (London:

Tavistock, 1961); E. Jacques, The Chenging Culture of & Pactory
(London: Tavistock, 1951).
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The former includes such names as H, Simon and V, Thompson; the latter is
demonstrated in the diverse approaches of people like R, A. Gordon and
T. A. Marschak.*

In addition to full-length book publications, writings on behavioral
approaches to organization theory are regularly published in such pro-
fessional journals as: Administrative Science Quarterly, Human Organiza-
tion, ggganizational Behavior and Human Performance, and others,

Books and articles also contain many useful reports of behaviorally
oriented studies of specific kinds of organizations, such as Janowitz'
studies of military organizations; Perrow's, Scheff's, and Goffman's
studies of hospitals; Lipset, Trow, and Coleman's siudy of a trade union;
Selznick's studies of a government agency program and of the Communist
Party; Cressy's studies of prisons; Pelz and Andrew's studies of research
organizations; Clark's studies of academic institutions; Gouldner's study
of a factory; ani W, F, Whyte's study of restaurants; tco mention only a
few,.t

In addition to the behavioral disciplines mentioned above, there
are increasing indications that several aspects of mathematical theory,

H. A, Simon, Administrative Behavior (New York: MacMillan, 1954):

V. A. Thompson, Modern Organization (New York: Knopf, 1961);

R. A. Gordon, Business Leadership in the Large Corporation {Berkeley
and Los Angeles; University of California Press, 1361); T. A. Mars-
chak, "Economic Theories of Organizations,” in Merch, op, cit., pp.433-
450, ,

t M. Janowitz, The Professional Soldier (Glcncoe, Ill.: Free Press,
1960); M. Janowitz, The New Military (New York: Ruasell Sage, 1964);
C. Perrow, "Hospitals: Technology, Structure, and Goals,” in March,
op. cit., pp. 910-971; T. Scheff, Being Mentally 111 (Chicago: Aldine,
1866); B. Coffman, Asylums (Gerden City, N.Y.: Asylums, 1961); Lip-
set, Trow, and Coleman op, cit., P, Sclenick, TVA and the Grassroots
(Berkeley and Los Angeles: University of California Press, 1949);

P. Selznick, The Organizational Weapon (New York: McUraw-Hill, 1983);

D. R, Cressey, The Prison: Studies in Institutional Organization and
~ Change (Now York: Holt, Rinehart and Winston, 1961); Pelz and Andmo,

op. cit,; B, Clark, Adult Bducation in Transition (Berkeley and
Los Angeles: University of California Press, 1956); W, F. Whyte,

Human unuom in the Restaurant ndmtrx {Now York: Icm‘n-mn.
1948).




including scale analysis, set theory, matrix algebra, and other forms of
graphic analysis may be useful in organizational design in the future.*

¥ithout attempting to cite specific references or individuals, it
should be mentjioned that the disciplines of philosophy and history can
provide important inputs to organizational design activities, Certainly
the design of new forms of organization should be carried out in accord
with the philosopher's systematic concern witk the expression of ultimate
values in the way that society, or major parts of society, are organized.
Philosophical questions cannot be separated from consideration of "what
are we designing for?" Similarly, the historian's systematic concern
with what has succeeded and what has failed in the past should permeate
organizational design efforts, as well as the historian's skill in care-
ful documentation of ongoing experience. Tco often, there is no adequate
"organizational memory” of past experience. Thus, successful organiza-
tional design not only draws on the knowledge of organizational behavior
that has been accumulated by a variety of theoretical disciplines, but
also requires the skills of the philosopher in logical reasoning, the
historian in documentation, and the mathematician in symbolic manipula-
tion, as well as the behavioral scientist in systematic observation,

Organizational design can also draw on the knowledge and skills of
certain applied disciplincs, These are disciplines that develop theory,
but their theory is ordinarily pragmatic and formulated with a view to-
ward direct application in the management of complex organizations, These
applied disciplines include:

Business management

Industrial engineering

Systems analysis and operations research
Public administration

Internationai relations

The theoretical rornulatxoni in business management and public ad-
ministration have ranged from the "classical” analyses of Teylor, Fayoi,

* See ¥, H. Starbuck, "Msthematics and Organization Theory," in March,
 “op. ©it., pp. 335-386; A. L, Stinchcombe, "On the Use of Matrix
~ Algebra An the Analysis of Pormal Orgsnization,” in Etzioni, ed.,
~ Complex Organizations: a Bociological Reader, pp. 478-484; J, C.
Chariesvorth, Mathesstics and the Socisl Sciences (Philadelphia:
American Academy of Political and Social Science, 18G3); M. ¥, Riley,

‘et al, Sociological Studies in Scale Analysis (New Brunswick, K.J,:

- Rutgers University Press, 1954)

§
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tiulick, and Urwick through the behavioral formulations of Chester Barnard
and Peter Drucker to the modern textbook presentations of L. A, Allen,
P{iffner and Sherwood, M. C, Branch, and others. ¥

The concern of earlier industrial engineers to bring "sound eugi-
neering principles to the practice of management" has now been elaborated
by the introduction of systems analysis and operations rescarch methods
into a variety of orpanizational design consideraticns. Currently, there
.8 interest in identifying "who makes decisions on what" in organizational
structures, what kinds of information are necessary to make these decisions,
how decisions are implemented through various communications and control
nctworks, etc,? Systems analysts are also likely to be optimistic about
the possibilities of experimenting with different orgenizational arrange-
ments by means of computer simulation.$

International relations is now coming in o its own as a graduate
level program in several universities. This field has caused some be-
havioral scientists to devote attention to analyses of factors that will
reduce interorganizational conflict and nromote cooperative efforts, not
only between nations, but also between different kinds of organizations
within nations, as may be seen by reviewing articles in the Journal of
Conflict Resolution and the Journal of Peace Researcn,

Thus, these applied disciplines can, and do, make useful contribu-
tions to knowledge relevant to organizational design activities, as well
as providing useful skills,

¢ F. W, Taylor, The Principles of Scientific Management (New York: Harper,
1942); H. Fayol, General and Industrial Management (Londcn: Pitman,

1848); L. Gulick and L. Urwick, Papers on the Science of Administration
(New York: Columbia University, Institute of Public Administration,
1937); Bernard, op. cit.; P, F. Drucker, The Practice of Managoment
(New York: Harper, 1934}; L. A, Allen, Management and Organization
(New York: McGraw-Hill, 1958); J. M, Pfiffner and ¥, P. Sherwood,
Administrative Organization (Englewood Cliffs, N.J.: Prentice-Hall,
1860); M. C. Branch, The Corporate Placning Process (New York: Ameri-
can Meuagement Association, 1962),
4+ As an example of the earlier industrial engineering approanh, see
L. P, Alford, Principles of Industrial Management (New York: Ronald
‘Press, 1940); as an exsmpie of later decision theory and systems con-
siderations, see G, Fisk, ed., The Psychology of Management Decision
(laind, Sweden: Jloerup, 1967), also Haberstroh, op, cit., pp. ’27l-1313.
t See K. J. Oohen and R, M. Cyert, 'Similation of Organisaticnal Aehav-
tor,"” in March, op. cit., pp. 305-334; B. K. Rowe and 8. C. Rome,
. "Laviathan: an Experimental Study of Large Organizations with the Atd
of Computers,” in Bowers, op. cit., pp. 257-31i. '
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It should be noted that there can be significant differences in the
skills that the designer provides and the knowledge that he brings to bear
on his various tasks, depending on the disciplinary orientation that pre-
vails in the designer's own background. Thus, as Warren Bennis has pointed
out, the operations anrlyst (or specialist) is more likely to try to deal
with the following strategic variebles in his organizational design or
organizational change efforts: inventory, allocation, queuing, sequencing,
routing, replacement, competition, and search. In contrast, behavioral
scientists interested in "planned change" are more likely to be concerned
with: identification of appropriate mission and values, human collabora-
tion and conflict, control and leadership, resistance to change, utiliza-~
tion of human resources, communication between hierarchical ranks, problems
of rapid growth, and carcer development, Bennis comments further on this
as follows:

w

The divergence of problem—-definition leads to the selection of
different variables., OR practjiioners tend to select economic
or engineering variables -- most certainly varisbles which are
quantitative and measurable and which appear to be linked di-
rectly to the profit and efficiency of the system. Not so of
the planned-change practitioners., While there are vigorous
attempts to measure rigorously and to conduct evaluation
studies, the variables selected tend to be less amenable to
statistical treatment and mathematical formulation. Upon
. even a superficial perusal of some of the literature on
planned change and OR, the difference 1s\£vidént:1 a sig- =
nificantly lower ratio of tables and mathematical formulas -
in the former.* Lo B

We maintain herein that successful organigatiohﬂl GESigﬁ,effortS‘must "
draw on the contributions of both of these and all other relevant dis- . B ) o
ciplines, S L - ", ~ §

How can all of this knowledge and skill be appiieﬂgiﬂ‘oréhnizational
design? To begin to answer this question, we turn to -consideration of .
the core of the design process itself,

* See W. G. Bennis, Changing Organizations (New York: McGraw-Hill,
1966), p. 87,

t This eclectic approach differs from the completely "people-centered"
approaches to organizational design and planned change of some per-
sons associated with the National Training Laboratories. The latter
approaches have much of value, but can become one-sided and doctrinaire,

108




The ﬁesiggﬁprscess

» Organizetions) design activities are ordinarily occasioned by a 3 f-:
desire to acccmplish a perceived objective (e.g., produce sowe product \ 3 \'»5 ;
or service) that requires cooperative effort {i.e., an organization). ) - S
Th's objective becomes the operational goal for the new organizational \ g -
atructure, {(QOr it #ay be that a significant change in operatioml goais
is desired in a currently established structure, whereupon organizat1a1al
redesign cfforts are initiated. )

Not all organizational design efforts are oriented directly toward X - hzjg
an cperational goal, however. Some effort is, sooner or later, oriented g -
tovard .probiems of how the organizatioral structure is to be maintaired g
over the time period necessary to achieve the operational gecal, 1if this " ‘,ﬁ” .
has a fixed time period attached to it. Furthermore, we knoe from many - . 2
‘examples that even in organizat1ons that have fixed-time operational = S v
goals, there is a tendency for members of the organization to attempt to
perpetuate it for longer -time periods to preserve the personai stake that R ] .
they have developed in it, as was pointed out in Chapter III. ~Thus,' ; \‘;‘ : e
organizational maintenahce goals cohie to the fore in the design process, -
alorg with operational goals, “‘ S N

7
C gy
)

)

4This‘difterent1ation between two major kinda of geals has consequences
for the form that the organizgtional design takes. Staff activities (oritg
snted more toward organiza»iOnal mainieuance) ars-~soon differentiated . 3
line activities (oriented wore toward operational-obyectives)ﬂ In fact, T _{Aéiéi
the ratio af” admxnistrafiva and staff positions to -production, personnel S B
seems to increase in more complex o5 ganizntxons, perhaps becauSe more. ] j“
complex organizatinns require proportionately more effort ‘to. maintain ~g?
Lhcmselves than is tie case. for smaller ‘ones ¥ o St

- In turn, organxzations must he designed to acoomplish theit goals
N _ »within particula" human, economic political legal, sociocultuxﬁl and
g ;4‘ ’rtechnolog1cal eonstraints that exist in the organizational environment 7
' - - -as WAs shcwu in Figure 4 The human constraints fhat affecx the d@sign -
ot ‘any crganization 1nn1ude the needs of .members tor'security and for -
thallenge, as was discussed 1n Chapters 111 and VI\< Economic ‘cost con— ;"
ﬂfsiderations'obvivUﬁly have to be broaght to bear on any oxgan*zauional

O Y

* For a summary of studies on this topic, seekw A Rushing,,?The Etfects I -]
of Industry Size and Division of Labor on Admdnistration,'"Administra- o B W
tive Science Quarterly, Vol, 12 (1967), PP. 271-895 R I }:;j;»
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design, but espectally in the design of profit meking organizations in a
competitive, private enterprise economy. Economic cost considerations
8lsu must frequently be modified to accommodate to political-legal require-
ments that reflect ckanging value patterns--for example,>a concern with
3affirnntiye action programs” to accelerate equal employment opportunities
for wmemhers of minurity groups. (See the discussion of this in Chapter V.)
Finally, thége are all the technological state-of-the-art considerations

- . that impinge on the design of physical facilities, communications channels,

transpcitation”netwoiks, and other important features of organizational
structure,- . -

fiow ara these various constraints brought to bear in the design of

'gorganization; oriented toward specified operationsl and maintenance goals

in a manner that applies the knowledge and skills of relevant disciplines?
¥ho does what in this process?

- .The process ordinarily entails interaction between two individuals,
or two sets of individuals, acting in certain specified roles. For con~

. “.venience, we shall call these the "client role” and the "designer role."*

Ordinarily, it might be assumed that an individual client, or client
group, would be primarily an owner or chief executive who would request a
designer to design an organization oriented toward certain goals specified
by the client., However, this is not always the case, as suggested in the

. séhépatic representation in Figure 5. In some cases a designer, acting

in what might be called an "expert consultant role" may actually indicate
to a client how the consultant thinks the organization ought to be ori-
ented, based on the personal expertise of the consultant, and then leave

. the client to work out the details of the design and its implementation,

This might occur where there is already a detailed body of information

',&regardihg the implementation of organizational designs in a well-

established fieid of activity, such as the more or less routine design
of additional schools in a large school system, of a branch pilant in

;én‘existxng industrial entérprise, or of additional military units in
"a conventional military organization. But marked changes in environ-

menta;féonstrginfskcould_require design innovations that would not be

handled effectively by this Kind of role relationship.

. & Some authors afe inclined to confuse the designer role with that of

a "change agent."“ln,the discuss;on here, either a designer or a
élient, or both, may act as change agents, depending on the extent
“to which either one or both participate in the implementaticn of
_organizhtionél designs or redesigns,

s
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Figure 5
POSSIBLE ROLES OF DESIGNERS IN THE DESIGN PROCESS

Who determines
the objectives of the design process?

DESIGNER CLIENT
Designer o Designer as
CLEENT EXPERT TECHNICIAN
Who determines CONSULTANT
the specific content
of the design
ond the methods
to implement it ?
Designer as Designer as
DESIGNER ARTIST PROFESSIONAL

SOURCE: An adaptation of categories originating in discussions with Charlton R, Price.
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In circumstances requiring more novelty in the content of the design
and the way in which it is implemented, the designer might more appropri-
ately be expected to assume the role of a "professional,” in which the
objectives of the design are specified by the client, but the designer
is given the responsibility of bringing a large amount of knowledge and
skill to bear on developing the details of the design and providing
guidance in their inmplementation, This might oncur in the design of new
kinds of educational institutions for students with special problems (e.g.,
Job Corps camps), of industrial companies that require the processing of
nonstandardized materials by nonstandardized methods, or of entirely new
forms of military organization for guerilla warfare activities,.

The designer acting in either an "expert consultant” or a "profes-
sional” capacity would seem to be more effective than either of the two
other alternatives--the designer as an "artist” or as a "technician"--
because the former role patterns involve both parties, designers and
clients, in a closer collaborative relationship. In the artist role, the
designer acts somewhat like an architect of the Frank Lloyd Wright type,
who makes essentially all the significant decisions and follows through
on their implementation in accord with the designer's understanding of
the needs of his client, However, unlike a pLysical structure, an or-
ganizetional structure cannot be expected to stand by itself without the
significant support of its component parts--i.e., the client and his
employees. If he has not participated significantly in the design pro-
cess, the client could not be expected to understand it and to accept
it sufficiently to be able to make the organization "run" when the artist
finally leaves—--as indeed he must eventually leave to go elsewhere to
desigr another artistic creation, As Warren Bennis has concluded from
his analysis of the role of 'chang.- agents" (organizational designers):

Acceptance ... depends on the relationship between the change-
agent and the client-system: the more profound and anxiety-
producing the change, the more a collaborative and closer re-
lationship is8 required. 1In addition, we can predict that an
anticipated change will be resisted to the degree that the
client-system pcssesses little or incorrect knowledge about
the change, has relatively little trust in the source of the
change, and has relatively low influence in controlling the
nature and direction of the change.¥

* See Bennis, op, cit,, p. 175. See also L. E, Greiner, "'Patterns of
Organization Change,” Harvard Busineas Review, Vol. 43, No. 3 (May/
June, 1967), pp. 119-130, who reports that '"the shared approaches
tend to be emphasized in the more succeasful organization changes."
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In contrast, if the designer plays only a "technician” role--i.e.,
provides an organization chart, job descriptions, prespecified policy
statements, etc.~~the client cannot expect to tenefit much from the know-
ledge and skill that a designer in a more significant role might be ex-
pected to bring to bear in the entire design process,

Further research is needed to ascertain the comparative effective-
ness of each cf the above patterns of role relationships in different
kinds of organizational design situations. Also, research is needed to
identify further different definitions of who the client is. Up to this
point, it has been assumed that the client is the individual or group who
owns or principally manages the organization being designed--in other
words, the main source of power and authority in the organizational con-
text, However, as has been pointed out previously, we know that even in
the most centralized organizations, a certain amount of power and dis-
cretion is decentrnlized. Since this is true, it is always necessary for
an organizational designer to consider that, in a very meaningful sense,
the entire staff of the organization is his client. He must find a way
to relate to key members of the staff, at least, and to give them some
sense of significant participation in the design (or redesign) process,
if he expects them to accept it and implement it,

Finally, a few words might be said about the designer himself. What
kind of person should he be and what should be his background? Obviously
he should have (1) a good understanding of information generated in the
disciplines mentioned previously, (2) knowledge of the kinds of environ-
mental constraints faced by the particular organization he is designing
so that the knowledge and skill he brings to bear is appropriate, and
(3) skill in dealing with the kinds of staff members he must relate to
in the client organization to implement the design effectively. The de-
velopment of these three elements in particular individuals might be
expected to describe the profession of organizational designer in the
future,

Outputs from Organizational Design

"Organizational designs” ordinarily dc not appear in a single pack-
age. They are usually embodied in the goal statements, systems diagrams,
organization charts, position descriptions, and policy manuals that are
prepared by organizational designers.

Perhaps the most crucial task in the organizational design process
is to describe meaningfully the overall goals of the organization, be-
cause organizational goals determine other major aspects of organizational
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"character." According to Seiznick and others, goal-setting and associ-
ated organizational character definition are the major "leadership' furc-
tions in organizations. Sometimes it is difficult or even impossible tn
change organizetional goals in a significant way--e.g., from craft pro-
duction to mass production--because the character of an organization has
become fixed in its orientation toward a previous goal. Selznick pro-
vides the following example from the notes of a Gar Wood Industries ex-
ecutive about a problem of this kind:

The first boats made by Gar Wood were high quality craft, made
of the finest materials by master boat builders. Later, the
corpany decided to mass-produce a comparatively low cost speed
boat for wide distribution. It developed that the entire or-
ganization found itself unable to cope with the effort to shift
commi tments., Workmen and shop supervisors alike continued to
be preoccupied with high cost quality craftsmanship. Members
of the selling staff, too, could not shift emphasis from

"snob appeal" to price appeal. The quality commitment was

so strong that an entirely new division -- operating in a
separate plant hundreds of miles away and therefore recruit-
ing from a different labor market ~- had to be created to do
the "job successfully,.*

Theretore, goals must be defined realistically in accord with organiza-
tional capabilities and major environmental constraints,

Particular emphasis on goal definitions can be found in the literature
on "long range planning,” "corporate strategy,” and "management by objec-
tives." The scope of this interest is indicated inm the component sections
of a chapter on "A Practical System of Objectives”" in a well-known text-
book on corporate strategy:

Problems posed by partial ignorance and uncertainty,
The planning and the long-term horizons,

Threshols goals for the firm,

Conflict between proximate and long-term profitability,
Hierarchy of the long-term objective,

Unforeseeable contingencies,

Internal and external flexibility,

Noneconomic objectives and constraints,

* See Selznick, Leadership in Administration, pp. 53-4.
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Objectives of individuals,
Overall hierarchy of objectives,
Setting of objectives as an open-ended process.*

When goal statements for organizations, or divisions within organiza-
tions, are formalized, they are often embodied in what becomes known as a

"charter," Following is a partial description of the formulation of char-
ters for divisions in the General Electric Company after it had become
decentralized:

When Mr. Cordiner became President, he sensed a need for
better understanding of the total enterprise., There was
a nead to know clearly what were the most attractive
business opportunities available that were in keeping
with the particular competencies GE had or could acquire.
There was a need to know more precisely who was respon-
sible for what opportunities and how effectively each
was being handled.

For example, two decentralized components of the corpora-
tion might be competing with each other. They might be
trying to £ill a customer want with the identical product,
or with different technical approaches to the same cus-
tomer need, That is, you can use a motor generator set
for a rectifier, you can use an ignitron tuke, or you can
use a semi-conductor, Now, is it good to offer all those
alternatives to the customer? If so, should they all be
offered by one business, or should they be offered by
three competing busine. ses? Without charters, there may
be a failure on the part of the company to be in the
businesses it should be in, One or more of our 104 com-
ponent businesses may have been missing opportunities,

We set out to develop charters for each of our bhusinesses
in order to clarify their scope for our top management
group at the corporation level, for the division managers,
and for the people at the points of action.

* See H. I. Ansoff, Corporate Strategy (New York: McGraw-Hill, 1963),
Chapter 4,
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Question: "How was the charter program organized?"

Well, a task force had the objective of establishing the
dimensions that should be used in describing the scope of
a business, It worked at developing the principles and
procedures to be used in writing a charter, It did not
deal with the question of whether a particular division
should have a specific business scope or not; rather, it
dealt with the principles involved in describing a good
business sccpe for a division, (In GE, we call our
divisions "departments.")

Question: ‘'How long did this take? Is the task force
still engaged in its work?"

No. It went out of existence wihen it had drawn up the
principles and procedures I spoke of,

Question: "Did the task force Eo inrto each of your 104
businesses to determine the scope of the particular
business?"

No, it was concerned only with how to do the job. It
did go into each business in experimenting and testing,
("will this work?" "Is this good?" "How will our char-
ter program have to be modified?" These were the kinds
of questions the task force asked itself as it tested
results,)*

The above description of charter development activities in General
Electric showed a concern with adapting organizational structure to par-
ticular product lines in different divisions, In other words, organiza-
tion was tailored to what is being processed in the system and how it is
being processed. This implies primarily a "horizontal" concern in or-
ganizational design, starting with material, financial, ideational, and
human inputs; moving through significant transformation processes; and
leading to desired outputs in terms of products or services, This is
essentially what has been called "the systems approach” in organizational
design., It is especially useful where organizations require a continuing

# From an interview reported in 8. Thompson, How Companies Plan (New York:
American Management Association, "AMA Research Study 54," 1962), p. 96,
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amount of coordination in the production of complex products, &s is true
in the aerospace systems industry.* Nevertheless, ccnceptualizing the
design of an organization in terms of the flow of products, services,
and associated patterns of "who initiates the action of whom" can also
be useful in situations as diverse as those of the restaurant industry.?

The charting of work flow has now come to be referred to as "linear
organization charts," "functional organization charts,” or simply "systems
¢iagrams'’--and when combined with descriptions of administrative authority
patterns, as "'matrix organization charts."# Thus systems diagrams can
become the second type of product of organizational design efforts, after
goal statements or charters, These systems diagrams are sometimes combined
in matrix charts with the third kind of product--the more classic forms
of organizational charts showing patterns of administrative authority and
a functional specialization by department,§ as is shown in a simplified
version in Figure 6 for a market-oriented organization,

Major questions that occur in designing and charting authority re-
lationships include questions about the location of different décision-
making functions (i.e., centralization vs decentralization), the dif-
ferentiation of functions according tu the extent to which they make
direct or indirect contributions to major patterns of work flow (i.e.,
the differentiation of staff vs line activities), and relationships

* See C. J. Middleton, "How to Set Up a Project Organization,” Harvard
Business Review, Vol, 45, No. 2 (March/April, 1967}, pp. 73-82; A. R.
Janger, "Anatomy of the Project Organization,” Business Management
Record (November 19863), pp. 12-18.

t+ See Whyte, Human Relations in the Restaurant Industry,

$ For further description and examples, see A, R, Janger, "Charting
Authority Relationships,” The Conference Board Record, Vol. 1 (Decem-
ber 1964), pp. 8-13; D, 1. Cleland, "Organizational Dynamics of Pro-
ject Management,” IEEE Transactions on Enginvering Management, Vol,
EM-13 (December 1966), pp. 201-205; and F, A, Shull, Matrix Structure
and Project Authority for Optimizing Organizational Capacity {Carbon-
dale, I11,: BSouthern Illinois University, Business Resesrch Bureau,
1968).

§ For a report of & survey of company practices in orgarizational chart-
ing, see H, Stieglitz, Corporate Organization Structures {(New York:
National Industrial Conference Board, "Studies in Personnel Policy
No. 183," 1961).
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between simijar functions at different levels in an administrative hier-
archy .*

Then organization designers usually go one step further to produce
position descriptions for the various types of jobs to be performed. This
is a critical aspect of organization design, because it reflects the for-
mal link between organizational requirements expressed in terms of a di-
visiun of labor and the individuals who will man the organization, Posi-
tion descriptions commonly include the title of the position, a description
of the basic function to be performed, a description of the duties and re-
sponsibilities of the individual in carrying out this function, and a de-
scription of reporting relationships of the positions in relation to other
positions,t Occasionally, position descriptiona also contain n statement
of the minimum educational and experience requirements for applicants,

Carefully designed position descriptions can be useful for a variety
of purposes. A survey of company practices regarding managerial pcsition
descriptions reported the following uses, listed in order of frequency of
mention:!

To clarify relationships between jobs, avoiding overlaps and
gars in responsibility

To eatsblish a just basis for the orgaanization's internal
salary structure (internal compensation comparison)

To help executives acquire greater understanding of their
present jobs by analvzing their duties

To revise the basic organization atructure and division of
responsibility

¢ Por anslyses of these problems, see J, G, Staiger, "Whit Cannot be
Decentralized,” Management Record, Vol. 25 (1¥63), pp. 18-21; L. A,
Allen, Organization of Staff Functions (New York: Nationsl In-
dustrial Conference Board, "Studies in Personnel Policy No. 163,"
1958); H. Stieglitr, "Staff-Staff Relationships,” Management Fecord,
Vol. 24 (1962), pp. 2-13, '

t See A. R. Janger, "what's in a Position Guide,” Management Record,
Vol, 23 (1861), pp. 28-38; A, R. Janger, ‘Making Titles Meaningful,”

Business Management Record (August 1863), pp. 43-48,
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As a foundation or which to compare jobs inside the organiza-~

tion with others ocutside it for the purpose of paying salaries

in line with current rates (external salary comparison)

To evaluate individual executives' performance of their jobs.# i

All of the above products of organizational design may be put together
with implementing policy statements in an organization manual. A National
Industrial Conference Board survey found that organizational manuals com-
monly contain the following somewhat overlepping types of material:

1. A statement of organizational objectives

2, Statements of policies and principles

3. Glossary of terms

4, Titles for positions and organization components

5. Organization procedures

6, Common responsibility statements

7., Organization charts

8, Position guides

9, Committee guides,t

Last but not least, organizational designers may also have a hand
in the production of facilities designs, aloag with architects, building
programmers, and other facilities design specialists, As was pointed
out in Chapter VI, recognition of the need for facilities design activi-

ties to be closely articulated with organizational and work activity con-
siderations is just beginning.?}

* See C. L, Bennett, Defining the Manager's Job (New York: American
Management Association, 1958), p. 36,

+ See L. A, Allen, Preparing the Company Organization Manual (New York:
National Industrial Conference Board, ''Studies in Personnel Policy,
No. 157," 1957), p. 18, ‘

% See Tennant, op, cit,
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Implementation and Evaluatior

Not all attempts to design new organizations or to change old ones
are successful, however.* As indicated earlier, those that are success-
ful are more likely to have the designer and the client jointly involved
in the implementation process. An accurate analysis of the success of an
organizational design also implies that a measurable criteria of organiza-
tional performance has been established.

In attempting to evaluate organizational performance, it is important
to try to avold three common errors., The first type of error may be de-
scribed as the regression toward quantifiable measures, Examples of this
tendency are evaluations of performance in manufacturing companies that
stress quantity of units produced at low cost/sales ratios, without con-
sidering less tangible measures such as the durability of items vroduced
and customer satisfaction; enemy kill-ratios in warfare, rather than more
difficult evaluations of the extent to which war tactics are actually re-
ducing an enemy's capacity to retaliate; the number of patiernts being pro-
cessed through a mental hospital, rather than measures of the effective-
ness of the treatment provided; and research revenue generated in a
research organization, rather than the quality of the research work per-
formed.

Another kind of error may be described as the regression toward
short run payoffs, Examples include the evaluation of business effec-~
tiveness in terms of current sales, rather than in terms of‘long range
forecasts that take into account anticipated technological and social
changes; the evaluation of basic research activities on criteria com-
parable to those used for the evaluation or applied research activities;
evaluation of military strategy in terms of its effectiveness in "win-~
ning" wars, rather than in terms of its consequences for longer term in-
ternational adjustments; and evaluation of personnel policies in terms
of a reduction of employee turnover, rather than in terms of career de-
velopment.

The third kind of error may be described as the regression toward
compartmentalized performance. In all cases, this conasists of an or-
ganization's performance (or the performanc2 of a division or department
of an organization) being evaluated solely in terms of the goals or mis-
sion of the organization, rather than in terms of the requirements of

* (Greiner, op. cit.,, has provided a listing of successful, partly
successful, and unsuccessful efforts to change organizations.
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the larger organizational, community, industry, or societal systems in
which the srganization performs a function, Examples of this include

the evaluation of corporate performance solely in terms of profitability
for stockholders, rather than in terms of the quality of goods and serv-
ices provided to customers or the welfare of employees, and the evaluation
of professional services primarily in terms of colleague recognition rather
than in terms of client needs,

To truly advance the state of the art, the process of organizational
design must not only include the development and application of perform-
ance measures that overcome the above kinds of error, but must also pro-
vide for the feedback of evaluative information into the general fund of
knowledge about organizatioral behavior, as indicated in Figure 4, The
testing of organizational designs under different environmental circum-
stances is necessary to advance the state of knowledge about organiza-
tions beyond the stage of empirically derived, but unvalidated speculsa-
tion, Sources from which preliminary data (quantitative or qualitative)
may be drawn regarding the effectiveness of organizational design efforts
include:

1. Documentary outputs of the orgaunizational design process--goal
statements, systems diagrams, organization charts, position
description, policy manuals, facilities designs, etc,

2, Interview comments of designers, clients, and members of the
client organization,

3, Other data on productivity, profit and loss, attitude and opinion
surveys, etc,

Farther analysis is then necessary to determine the ways in which data
drawn from these sources reflect the effectiveness of design efforts.

K
et

Organizational Design--the State of the Art

A review of the currently sparse literature that deals directiy with
the topic of organizational design, along with the more voluminous liter-
ature that deals with relevant aspects of organizational theory, indicates
that there is no one volume that discusses satisfactorily all phases of
the organizational design process, The available writings inevitably
deal with one or two parts of the total process shown in Figure 4, but
not with all parts of the total process that relate to the designer's
interests sud activities,
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Tnus, for example, Approaches tu Orgsnizationcl Design, edited by
James D. Thompson, presents several essays that demonstrate useful ap-
pllications of various behavioral theories to organizational design ac-
tivities, but does not discuss in any detail the directions that organiza-
tional designers might go in applying these theories, possible variations
in roles that they can assume vis-a-vis clients, how these behavioral in-
puts can modify various products (outputs) of the design process, or how
their effects can be evaluated.* In contrast, essays by Herbert A, Shepard
and Harold J, Leavitt in the Handbook of Organizations deal more directly
with various aspects of organizational design and organizational change
processes, but without systematic attention to how these processes can be
linked to organizational theory and organizetional research such as is
presented in earlier essays in the same book.f The same may be said of
the more detailed discussion of nlanning and controlling organizational
change provided by Warren Bennis in Chaqglgnggganizations.# This latter ,
work contains a particularly insightful analysis of the roles of change 5 ]
agents, the functions of change programs, and strategies for change, but 5
change activities are focused primarily on organizational leadership and
f authority patterns instead of other aspects of organizational structure
] and functioning. The last essay in Handbook of Organizations by C. J.

g Haherstroh focuses on the design of organizations viewed more from a
ﬁ general systems perspective, but again gives few details about how de- :
sign activities or planned changes are carried out,§ g

The management literature also contains some detailed analyses and
descriptions of corporate planning processes, corporate strategy, plan-
ning and organizing for innovation, etc,, but these more practically
oriented discussions do not contain systematic linkages to the theoretical o
literature, so that all the relevant inputs from various background dis- ;' L3
ciplines could be effectively involved in the organizational design or X 13
change process, ** E

* See Thompson, Approaches to Otgpnizational Design,

+ See Shepard, ''Changing Interpersonal and Intergroup Relationships in
Organizations,” and H. J. Leavitt, "Applied Organizational Change in
Industry: Structural, Technological, and Humanistic Approachel," in
March, op. cit, X

+ Bennis, op. cit, For an earlier collection of readings, see W, G, - W
Bennis, K, D, Benne, and R, Chin, eds,, The Planning of Change (New ‘ A B b
York: Holt, Rinehart and Winston, 1961). a | 14

§ Haberstroh, op. cit.,pp. 1171-1212,

% See for example, Braunch, op, cit,, Ansoff, op, c¢it,, and D, A, Schon,
Technology and Change (New York: Delecorte Press, 1967),
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Finally, there are biographical and case study descriptions of the
activities of orgunizational design and planned change, and even attempts
to measure the effects of planned changes in organizational contexts, but
these discussions deal more with design activities and their effects rather
than with providing a systematic assembly of information that could be
used as inputs to these activities.*

In summary, there is need for integrated literature that offers
guidance to designers on sll phases of the organizational design process,
especially (1) linking skill and knowledge inputs from relevant theo-
retical and applied disciplines to the various roles that designers can
play in the design process and (2) linking the various outputs of this
process to strategies for implementing and evaluating the effects of
organizational design efforts, This kind of literature covering the
entire design process could provide a needed definition of the scope of
activities concerned in the emerging profession of organizational de-
sign (and hence a guide to professional curriculum development), as well
as a stimulus to the feedback of information from test and evaluation
efforts into the general fund of relevant theory on which this emerging
profession is based. Moreover, such an integrated literature could pro-
vide the guidance necessary for successfully overcoming some of the major
weaknesses in many organizational structures today, which were pointed
out in Chapters III, IV, V, and VI--namely failure to provide for the
integration of both individual and organizational needs for a balance
between security and challenge, for the conservation and enhancement
of individual talents, and for organizational structures with strong
innovative capabilities,

The present study is oriented toward these objectives.

* See, for example, E. Dale, The Great Organizers (New York: McGraw-

Hi1ll, 1960); and 8., E, Seashore and D, G, Bowers, Changing the
Structure and Functioning of an Organization: Report of a Field
Experiment (Ann Arbor: Univ, of Michigan, Survey Research Center,
1963) .
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Chapter VIII

SOME CASES IN ORGANIZATIONAL DESIGN

Some of the ideas expressed in previous chapters may be brought
together and their usefulness tested in a preliminary way by examining
several cases in organizational design. These are cases in which either
line managers or organizational designers together with management clients
have acted to design a new organizational entity or to modify significantly
an existing entity,

In examining these organizational design cases it is useful to con-
sider the following sets of questions derived from previous discussions
(although every question may not apply with equal usefulness to each
case):

1. Inputs to design activities. What skill and knowledge is drawn
on for the purposes of organizational design in this particular
instance? What relevant skill or knowledge is neglected? How
is skill or knowledge used and how effective is its use?

2, Goal formulation and implementation, How are organizational
goals formulated and implemented in this particular case? Are
organizational maintenance goals identified separately from
operational goals and, if so, how are they reclated to oper-
ational goals?

3. Environment constraints, Which environmental constraints are
recoghized in the design process? Are there any that are un-
recognized? How do the recognized constraints influence the
design?

4. Role of the designer. If there is an organizational designer
separate from line management in the design process, what role
does the organizationr’ designer play? How effective is this
role? What factors are associated with its effectivenesa or
lack of effectiveness?

5. Outputs from design activities, What form do the outputs of the
design process take? What is included and what is not?

125

1 Lt St it

TR T T N S B S B S W PN e, AR AT e e s o i A Y R,




O T A AT

Implementation of the design, How is the desigh implemented?
Who has responsibiliiy for what? How well hes the design been
accepted and acted on in the client organization?

7. Evaluation and feedback of results., How is the design evaluated
or how could it be evaluated? Is there any feedback of results
from the evaluation procedure to the general fund of knowledge
about organizational behavior, so that this fund is increased
and input~ to future design efforts are enhanced?

8. Total systems adequacy of the design, 1In the total design pro-
cess, what consideration is given to individual and organiza-
tional needs for a balance between security and challenge, to
the conservation and enhancement of human talents, to the sup-
port of organizational capacity to innovate, or to other sig-
nificant aspects of the organization as a functioning social
system? How effective are these considerations in the particular
case being considered?

These questions are applied here to the design of four kinds of or-
ganizational entities: (1) fundamental research organizations within
larger "mission-oriented” industrial or government structures; (2) inter-
Jurisdictional local organigzations for provision of public services under
conditions of severe and widespread emergency; (3) a manpower development
program for a "poverty category" population group; and (4) a factory en-
gaged in the high-speed mass production of paper products and packaging
materials.

One of these organizations--the manpower development program--may be
considered to be a people-processing organization, Its primary functions
are the education and training of the people processed through the or-
ganization, The factory, of course, is primarily a material-processing
organization, taking raw materials and turning them into finished pro-
ducts. Fundamental research organizations may be considered to be idea-
processing organizations; it is their business to take the ideas that
come either from previous research studies or from practical problems
that call for research solutions and to turn these iders into new scien-
tific discoveries (contributions to fundamental knowledge) through the
process of scientific research, Public service organizations take human
skills, materials, and facilities and provide law enforcement, fire pro-
tection, water distribution, medical, and other services to the public,

In processing these human, material, ideational, or service items,

these particular kinds of organization characteristically use four dif-
ferent kinds of technology, as indicated in Figure 7. For example, the
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Figure 7

TECHNOLOGY OF THE CASE STUDY ORGANIZATIONS

FORM OF MATERIAL PROCESSED

STANDARDIZED
(few exceptions)

NONSTANDARDIZED
(many exceptions)

METHOD OF
HANDLING

MATERIAL

NONSTANDARDIZED
(large amount of discretion
in application of rules

to procedures, criteria
for decisions, etc.)

STANDARDIZED
\preformulated rules

to determine procedures ,
criterlo for decisiors, etc.)

CASE C: CASE A:

' Manpower Fundomental
Development ‘Research
Program Orgenizations

CASE D: CASE b:
Moass~production ~ Emergency
Factory Public

Services

SOURCE: Author; see Figure 1 for t o rationcie underlying these categories,
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ideas that fundamental research organizaiions (Case A) process do not cose
in any kind of stendardized form, and the methods used in the processing
are nonstandardized (i.e., call for & large amount of discretion on the
part of the profesaional rescarchere who do the processing).

in turn, a manpower development program of the type discussed here
{Case C) takes many individuals and family groups who are prestandarcized
with regard toc their common culture, general level of economic poverty,
lack of forwal educational and work experience background, English lan-
guage and general communications inabilities, and related social psycho-
logical cheracteristics., It then attempts to provide them with general
educational and specific vocational training necessary to be ahle to take
a2 job and hold it in moder: American society. Although the people who
enter the manpower development prograa may be somewhat standardized in
their backgrounds, the way in whick they or their families are handled
in the educational programe¢ certainly requires a great deal of indi-
viduslized treatment on the part of highly skilled professional teachers,
counselors, etc,

Emergency service organizations (Case B) must de designed and built
according to & large number of preforuulated rules of procedure, criteria
for decision, etc., to conform to political, legal, social, economic,
military, and other considerations, but the way in which different serv-
ices are provided to the public under different kinds of emergency con-
ditions would certainly be nonstandardized.

I1n contrast, most mass production factories process standardized
materisls according to standardized or preformulated methods. This i3
essentially true of Case D, although it is not as truz as it would be
in some factories, because many orders for productiion itexs in this
factory are single-run items handled sgainet tight delivery deadlines,
thus imposing complex problems of lchbdnltngg quality control, and machine
set-up changes that are more characteristic of job shops, :

Case A (fundame:ital research organizations) provides a retrospective
picture of the design of four existing organizations with similar ob-
Jectives, along with a forward-looking. vigw of sanagement plars with
regard to future change. Cases B and C (emergency public ‘services and
the manpower development program) are examples of nttclptn to dant;n
 currently nonexisting structures -t meet special public nceds, Case D
 essentislly represents the result of ertorts to redesign an oxintinc
~ indusirial orgnnisstton. :
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In Case A, organizational design specialists can be seen as being
in a minor role (as "technicians”), 1f involved at all; line managers
perform the role of determining the objectivcs of the design process
as well as the specific content of the design and methods to implement
it., 1In contrast, organizational design specialists can be view:d as
playing more of a "professional” role in Cases B and D, In Case C, the
designers start in e professional role, but end up as technicians,

Finally, Cases A and D can be viewed as exemplifying design efforts
that have largely succeeded in achieving their goals, The design in
Case B has not yet been tested. 1In Case C, the design effort was not
favorably received by the client,

Therefore, while tuese four cases ¢o not provide examples of all of
the possible permutations in types of organizational design and related
activities discussed or implied in previous chapters, they do provide
enough variation to begin to explcre the applicability of many of the
principles stated earlier.

Case A: Fundamental Research Organizatior

This case really represonis a composite picture of the design of a
particular type of organization--a "fundamental research organization”
within & larger "mission-oriented organization,” The larger organiza-
tions and general categories from which this composite picture is drawn
are the Boeing Company (aerospuce industry), the Bell System (communica-

tions), the Natiomil Aeronauiics and Space Administration (federal govern-
ment), and the U.S. Air Force (federal government, Department of Defense).

The specific organigations discussed are the Boeing Scientific Research
Laboratories, the Bell Telephone Luboratories, the NASA Electronics Re-
search Center, and the Air Force Office of Sciontific Research (AFOSR),
All four research organizstions are oriented toward conducting or spon-
soring phenomena-oriented research programs relevant to the sverall
objectives of the parent organizations, MNostly, the firsl three con-
duct this research in their own in-house laboratories, while APOSK spon-

" soes fundamental research in untversities and other scientific institu-

tions in areas pertinent to the aission of the Air Force.
The data on which this aualysis is based are largely drawn froa

statesents of line research munagers sade in & session on "Planning
Phenomena-Orientad Research 1n & Mission-Oriented Organimation’ at the
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American University Center for Technology and Aduinistration's 12th In-
stitute on Research Administration, held in Washington, D.,C., April 24-
27, 1967.% Although the purpose of this session was primarily to in-
dicate how research managers go about planning organizations of this
type, the comments provided many retrospective insights into principles
and practices of the initial design of such organizations,

The following summarizes these comments uader thé question headings
indicated earliier.

Inputs to Design Activities

There was no evidence in this planning discussion to indicate that
organizational design specialists had played any major role in the design
of these research organizations; they were desighed by top line managers,

'based on their own managerial and technical expertise and their under-

standing of overall organizational needs. One of the speakers described
this as foliows:

In an industrial corporation, top management must decide
whether there is to be a corporate research laboratory,

how the activity is to be supported, and at what level,..
So in NASA, Mr, James E, Webb and his associates made these
decisions regarding the Electronics Research Laboratory.
The decision to create ERC was based upon a firm conviction
of need and has not been affected by current constraints,
Headquarters' prime responsibility for administration was
assigned to the Office of Advanced Research and Technology.
Further planning and study at Headquarters established the
ultimate size of ERC, its location, and its major areas

of activity,

Since the role of design specialists has ususlly been minor in these
kinds of design activities (e.g., assisting as technicians in "planning
and study at headquarters'), there is often little conscious attempt to
bring specific inputs from various background disciplines to bear on the

* The session was moderated by H, M, Vollmer, and included G, L, Hol-
lingsworth (Boeing), and J, K, Galt (Bell Laboratories), L, C. Van Atta
(NASA), W, J. Price (AFOSR), and D, Pelz (Universitv of Michigan). The
complete presentations in this session are to be included in a forth-
coming book edited by #. I, Cole,
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da2sign process. On the other hand, because the top level managers who
are respensible for the design are often people who have some professionsl
training as managers (e.g., either in graduate schools of business admin-
igtration or in professional management seminars such as those conducted
by the American Managszment Association), principles from both theoretical
and applied disciplines are often influential in the design of these so-
phisticated types of organizations. Some parent organizations, such as
the Office of Aerospace Research of the Air Force (tiie immediate parent
organization of AFOSR) have solicited inputs from time to time from sev-
eral behavioral scientists and management specialists.®

Goal Formulation and Implementation

Ir these kinds of organization, the articulation of research or-
ganization goals with those of the parent organization is of primary im-
portance. As one speaker put it:

It is of primary importance that such goals (for the research
organization) be set, first and in the broadest sense by state-
ments of the {parent) organization's mission, This is a point
at which the phenomena-orieuted research area...makes contact
with top management, for such goals must ultimately be stated
at that level, The importance of such statements can be rec-
ognized by noting that the research area: bears g primary re-
sponsibility for the future of the mission-oriented (parent)
crganization, It is clear that sn indispensable tool for
meeting this responsibility is an understanding on the part

of tre research management of the broad goals of the missicn-
oriented organization as a whole, It is appropriate for re-
search management to influence such goals., But it is vital

to the development of a viable strategy of research mana@e-
ment that, whatever they are, they be understood by both
management groups, ‘ :

How are such goals implemented? In other words, how is assurance
developed that research managers and the scieatists under them will pay

* See Vollmer, Applications of the Behavioral Sciences to Research
Msnagement: an Initial Study in the Office of Aerospace Research,




att@ntion to the overall goals of the parent corporvation in their daily
work? The four speakers tend tc agree that this 1s achieved primarily
by ‘

S 1. Identifying research fields or research program areas in terms
of their relevence to corporate goels,

2. Selecting profesaional research personnel who already have sirong
research interests in these program a-eas, : ‘

3. Within these program areas, allowing research personnei to have .
a vide latitude of choice of their own research projects to maxi-
mize their motivation, o

4. - Providing errangements that facilitate communication and periddic
collaborative efforts between professional research personnel and
personnel in the nonresearch parts of the larger organization,

There is no oiert mention of organizational maintenance goals in con-
trast to operating goals in the presentation remarks, but one can infer
concern with these matters from comments on lcng range planning with re-
gard to equipment and facilities and with regerd to. the career develop- .
ngﬁtAot professional personnel, as indicated in the following remarks
from the American University Conference Session: '

The f£inal consideration in planning & research project is
whether you can really support it to the end. After all,'
if the wan will nead a cyclotron three steps down the road,
you‘better be prepared to buy it, or not take those first '
two'steps. You ought to think that far ahead, and this is
not a trivial consideration.

(On ) form of career development is the movement of person-
nel out of the research organization. This movement can be
either back to the university or into other parts of the
mission-oriented organitation,..As for the movement of
personnel from phenomena-oriented research into the tech-
nologically oriented parts of the organization, it is in
general a good thing for careers, a way of injecting the
most novel sciénce into technological work, and a way for
the organization to raise its standards in selecting people
for promotion, Care in selection of personnel for such
changes is required, but a sensitivity to the possibility

of such changes is 8 way of gaining for the mission-oriented
(parent) organization one of the real benefits of supporting _
research,
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Environmental Constraints

The comments of all the conference speakers reflected management
concern with three major kinds of constraints that effect the design of
this kind of organization:

1. Human constraints--the kinds of research scientists that con-
£ stitute the key staff in these kinds of orgdnizations generally
) ; have intense professional commitments to doing research work on
. 3 certain particular topics. They expect a large degree of free-
dom in selecting the specific projects which they conduct and
they are usually not very flexible in the kinds of things they
3 . want to work on (as are most engineers, for example). Therefore,
; : scientists must be selscted for the staff on the basis of the
correspondence between their professional research interests and
the interests of the parent organization,

may not be prepared to follow through on the technological de-

~ velopment of breakthroughs or discoveries originating in the

. fundamental scientific laboratories of the : - peration. There-
foré, there is need for continuing communication between scien-

": tists in the fundamental laboratories and technologists in other
harts of the organization so that (a) these technologists are
better prepared to tapitalize on the results of scientific dis-
coveries when they occur and (b) scientists continue to work with
at least one eye on corporation-relevant activities,. V

; i ‘ 2, Technological constraints~-in many cases, 3 parent organization

3. Economic constraints--since fundamental research activities reo-
late most directly to long fangé payoffs in such matters as pro-
duct diversification, development of entirely new markets, an-
ticipation of technological and social changes that have not yet
occuriad, etc., rather than providing immediate support of cur-

, rent engineering divelopment 6r-opef;tional anterests, the amount

x of corporate financial resources allocated to fundamental research

' nust be determined in accord with the degree to which the corpo-

ration can afford to be oriented to the long range in its total

g , R&D efforts, In some corporutions, the proportion of fundamental

research efforts to the total R&D e¢fforts have run in the neigh-

borhood of 10 percent; this proportion tends to be larger in
larger, more diversified corporations in high-technology in-

' B dustries, and lower in smaller, less technologically oriented

B companies, ‘ ;
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Taken together, the above three major kinds of constraints have sig-~
aificant implications for the design of fundamental research organizations,
These implications have been summarized in terms of the "bonds~and~barriers'
principles of organization, as described by Goldman of Ford & tor Company
and Morton of the Bell Telephone Laboratories, and quoted previously in
Chapter VI--''good research must be insulated but not isélated” and "we

have a space bond and an orgamzationai barrier," etc. They also imply

the desirability of a close linkege between such activities as long range
planning, technological forecasting, and fundamental research,

The Role of the Designer

As indicated earlier, top management in the parent corporation has
most often played the major role both in making decisions regarding the
goals of a fundamental research organization and the methods to be used
in implementing these goals, even though in some cases "further planning
and study at headquarters estublished the ultimate size of (the funda-
mental research organization), its location, and its major areas of ac-
tivity." 1In the latter activities, whatever organizational designers
were present appear to have played mostly what was described in Chap-
ter VII as essentially a technician role,

OQutputs from Design Activities

Formalized design products, such as goal statements or "mission
statements,” organization charts, position descrip:ions, and policy man-
uals embody the results of these organizational design efforts, especially
in the two federal government agencies represented in this discussion,
To these documentary materials must be added the development of formal-
ized, periodically updated, long range plans for these fundamental re-
search organizations, describing future changes or modifications in re-
search program areas, These are often based on inputs from corporate
long range planning efforts, and may reflect a systems view of the re-
lationship between the research activity and other activities in the
lsrger corporate complex, This ia indicated in Dr, William Price's re-
marks about AFOSR:

Inputs appropriate for consideratiorn in planning the AFOSR
research program come to us in many ways, Let me first
mention information about the long-range needs of the Air
Force which comes to us from top managemeont, The Secretary
of Defense and of the Air Force, the Chief of Staff of the
AF, and others, make speeches and also provide various
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internal documents, ''The Plan", USAF Planning Concepts, a
fifteen-year projection prepared by the Deputy Chief of Staff,
Plans and Operations, is one such document that is important
to us, From "The Plan" we learn about the projected military
tasks -- tactical and strategic warfare, cpace operations,
etc, We carry on a dialogue with the persons responsible for
preparing "The Plan', thus furthering our understanding of
its implications for our research planning. At the same

time we also influence "The Plan" by helping elucidate the
implications of emerging scientific opportunities on future
AF operational plans.

‘ We also receive important guidance from the Air Force Systems
; 3 Command (AFSC). 1Two principal inputs are the AFSC Planning
Activity Report and the Technical Objective Document, The
latter, for example, sets forth the AF interest in each of
the thirty-eight tcchnical areas.

= g Using these various sources of information, we have developed
: a list of technology areas to be considered in assessing the
1 relevance of research, The relevance is studied with the

'F aid of a large matrix showing the relationship of the tech-

nology list to a similarly detailed list of the scientific
areas, It is very important to note that the technology
list includes both the areas designated by AFSC technology
organizations and those which we add as a result of other
inputs. For example, our list includes activities in sup-
port of military assistance programs, personnel management
and training, logistics, and other needs which we find
arising from other parts of the Air Force,.

These additions are very important, we feel, in carrying out
the corporate research function., Our studies of science and
technology interactions convince us that it is very mis-
leading to expect a neat flow of research needs from tech-
nology, just as it is unrealistic to expect a simple flow
from a scientific discovery to applied tesearch to develop-
ment, etc,
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Implementation of the Design

The primary responsibilities for implementing these organizational
designs rests with middle-level research managers in all of these corpo-
rate contexts, In these implementation efforts, middle~level managers
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play key roles as "couplers” between the technical interests of research
groups under them and the engineering development and operational con-
cerns of the parent organization. Thus they serve essentially as "man-
agesment generalists,” as this role was described in Chapter VI (see
Figure 3). For example, in the Bell Telephone Labcratories:

e o 1t is important for the management c? the research area
to communicate probliems and achievements both vertically to
their superiors and horizontally to the management of other
parts of the mission-oriented (parent) crganization, The lat-
ter function basically requires personal contact across or?ﬁ
ganizational lines by management personnel,

In NABA:

. <.+ the research director must further define technical
areas of interest and the relative emphasis among these
areas, must establish the major elements of the research
organization's administrative and technical structure, and
must attract competent personnel into key positions in his
office or reporting directly to him, The research director
must be the link between scientific and support activities,
and the'spokesman for the research organization with top -
management, ' ‘

And in AFOSR:

An AFOSR program manager typically has about twenty active
contracts and a million dollar annual budget. . . It is
clear that his personal knowledge of both the emerging op-
portunities of science and the DOD needa are highly important
aspects of his qualifications, It is alao very important that
he develop appropriate meaningful contacts with those persons
throughout the AF most interested or most likely to be in-
terested in the research program for which he iz responsible.

Evaluation und Feedback of Results

In one sense, all the studies that have been made of the effective-
ness of research organizations have provided, among other things, an
evaluation of the design of the kinds of research organications des-
eribed here, The publication of these studies also provides a means for
feeddback of the results of this evaluation into the general literature
on organizations and organizational behavior, Professor Donald Pelz of
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the University of Michigan reported on some studies of this kind at the
American University meeting mentioned previously.* Pelz described his
own findings on the most important organizational influences on scien-
tists in these kinds of organizations in terms that were discussed in
more detail in Chapter III, but were summarized at the meeting as follows:

In a number of ways, then, we found that the best work came
when scientists on the one hand had some source of security
-or protection, but on the other hand had some source of
challenge or exposure to external cdemands. It was not a
question of one or the other, nor of a halfway compromise
between them, but of the presence of both, ‘

This overall evaluation of tl» key items necessary tc the successful de-
sign of fundamental research organizations in people-oriented terms is
in accord with the views expressed by the four research managers on this
panel. Although fundamental research organizations may be viewed prima-
rily as "idea processing organizations,' one speaker summed up the main
organizational requirements for this kind of organization succinctly
when he said: "In the kind of research we are discussing here, the
crucial iiem is people.”

Total Systems Adequacy of the Design

Where both "bonds" and "barriers” exist, it appears that fundamental
research organizations within larger "mission-oriented organizations” are
generally able to provide the combination of security and challenge that
research scientists need to work most effectively, and middle~level re-
search managers are generally able to perform a "management generalist”
role in coupling research sctivities to the interests of the larger
corporate entity with a reasonsble degree of success, Becausu the re-
search work done by scientists in these organizations (by the nature of
the orgeuization) iz at the forefront of new knowledge in the various
technical fields, technical manpower obsolescence is generally at a
minimum, Moreover, the innovative capacities of the research organiza-
tion and, in turn, the total corporate structure tend to be strong.

* See Pelz and Andrews, op. cit. See also the summary of the suthor's

work on this topic in Adaptations of Scientists and Or‘gg;:ationl.
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On the other hand, in situations known to the author where an at-
tempt has been made to design a fundamental research organization without
sufficient insulation from the larger organization or, conversely, with-
out sufficient coupling with the interests of the larger organization,
the fundamental research effort has been less productive.,* Perhaps more
active use of organizational design specialists who are familiar with
these kinds of organizations and who would provide a stronge” role to
assist managers in the design of such organizations in the future would
help to avoid these kinds of error,

Case B: Emergency Public Services

Organizations to provide public services such as law enforcement,
fire protection, water distribution, medical, and other service needs on
a local and areawide basis in the event of a major emergency (nuclear
attack, earthquake, massive fire or flood, etc.) are quite a different
type of organization, Considerations in the design of these kinds of
organizations are drawn mostly from a report by Kendall Moll and Richard
Hirshberg, The Cost and Feasibility of Emergency Cooperation among Local
Governments (Menlo Park, Calif.,: a Stanford Research Institute Report
to the U. S. Otfice of Civil Defense, 1967).

The primary problem that must be faced in the design of these kinds
of organizations is that the public services mentioned are normally (in
situations where a serious emergency does not exist) provided by a patch-
work pattern of local governmental and quasi-governmental services with
many overlapping jurisdictions. In situations of severe emergency, what
is needed is some kind of coordinating organization that is most capable
of continuing to provide these vital secvices at the local level in the
face of uneven damage and social-econo-..-political disruption, Previous
studies have found that the most effective organizational structure for
this purpose would be one of "area control--compulsory cooperation di-
rected by an ares controller,” rather than "mutusl aid (voluntary co--
operation among jurisdictions on a bilateral basis)” or "area coordina-
tion (voluntary cooperation effected with the aid of a central area
coordinator).”"” The report mentioned above elaborates on the design of
an "area control" type of emergency public service organization,

* See Vollmer, The Fundamental Research Activity in a Technology-

Dependent Organization; see also Vollmer, Adngtntiohs of Scientists
and Organizations, Chapter Y, "Institutional Variations in Adapta-
tion . " N )




Inputs to Design Activities

As the report indicates in its text and footnotes, this design draws
significantly on (1) previous studies of emergency public service or-
ganizations, (2) behavioral sciences literature on organization and on
disaster behavior, and (3) systems analysis techniques for structuring
complex systems,

Goal Formulation and Implementation

The goals for this organizational stiucture have been essentially
set by the U.,S, Office of Civil Defense Federal Civil Defense Guide,
Part E, Chapter 2, "Direction and Control for Civil Defense Emergency
Operations.” 1In turn, the objective of the design effort was to carry
out "A further acsessment of the alternative organizationasl configura-
tions , . , which would investigate their sociological, political, and
legal implications within the framework of state and local government
and cf the community at large.”

Snviron-entai Constraints

As indicated nbove, it was part of the main objective of this effort
to explore sociological, legal, and political ramifications and constraints
on the design ol this kind of organization, In the sociological and po-
11tical realm, the organizational designers found that even though local
government officials are jealous of their sutonomy in administering a va-
riety of public services in normal times,they are willing to accept “im-
posed solutions” (i.¢., "area control”) inm situations of extremo omer-
gency, provided that (1) voluntary assistance and local government
structures are ussd whenever possible and (2} stronger controls are
provided by "a progressive series of authority steps proportiomal to
the degree of the emegency.”

From the legal |tandpoint, it was found that (1) fcr one test county
“in California, the local legal authority permits forms of emergency serv-
ice organasntton that conform tc the two principles stated in the prcvioul
paragraph; (2) the Celifornia Disaster Act also conforms well with this
fors of emergency service organization; but (3) the federal Model State
Civil Defense Act might include more detail to be more cxoccly rolntod
to local emergency service organization needs,
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Role of the Designer

In this case, the designers could be viewed as serving in the role
of "professionals,” in that the goals of the organization to be designed
have been clearly set by the client (the U.S, Office of Civil Defense).
The designers had the responsibility to deter~ine the specific content
of the design and related features connected with implementation--e.g.,
costs of alternative levels of implementation.,

Outputs from Design Activities

Mejor outputs from these design activities include maps of the pres-
ent jurisdictions of public services within the test county, matrix analy-
sis of interfunctional relationships of service agencies as well as more
customary organization charts, and tables showing per capita costs for
various alternative levels of implementation. All of these are presented
within a project report providing further descriptive material and a ra-
tionale for the organizationa® structure designed. Such design details
a8 job descriptions were not includ>d as part of this project,

Implementation of the Design

Along with cost data, the project report contains detail on the
feasibility of the "area control"” concept of emergency public service
organization, both in terms of general acceptance by public officials
and the genersl public and of meating legal criteria of acceptability,

Evaluation and Peedback of Results

To date there has by no actual implementation effort in this or-
genizational case; therefore, there has been no field test of its sde-
. quacy or opportunity to feed the results back into relevant bodies of

knowledge. , S :

Total Systems Adequacy of thoibunalg

In view of the luck o implementation effort in this case to date,
onv can only speculate on tho total systems adequacy of the design ef-
fort, A review of the design materials does indicate, however, that the
“area control” type of organigzation described here has been designed
_with an sccurste understanding of the basic technological dimensions of
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this form of organization (sSee Figure 7)--namely that in its operating
phase (during an emergency situation) it must be highly adaptable to
handling unforeseen circumstances, but it also must be carefully planned
in atructure, details of responsibility, etc., to handle these circum-
stances rapidly, Fundamental research organizations of the type de-
scribed in the previous case, for example, might be quite adaptable to
handling unforeseen circumstances, but these kxindes of research organiza-
tions are not noted for being able to bring talents to bear on a new
problem very quickly. R

At the same time, the kind of emergency public service organization
discussed here is politically very sensitive in its building phase (be-
fore an emergency occurs), It requires the close cooperation of diverse ; {
and overlapping political groups. This can only be achieved by close . g
attention to matters of public acceptance--both attitudinal and legal. :

This design study claims that the design would be feasible in terms
of the latter considerations, It attempts to meet the former reguirement-- -
for quick coordinated effort on unanticipated prohlems--by prescribing an
"area control” .ype of organization with a high degree of centralized
suthority. However, actual implementation and testing of the design
would be necessary to determine whether these ''paper and pencil” esti-
mates r “e accurate,

H

Case C: Manpower Development Program

, For about six months in 1963 and 1966, the author and two colleagues,
William C. Pedersen and Charlton R, Price, were employed by the governing
council of one of the larger Indian tribes in the western United States
to design an overall manpower developwcnt program to incresmse the employ-
ability of tribal members, in accord with the terms of a grant for this
design effort that the Tribe had received from the U.,8, Office of Eco-
nomic Opportunity. In initiating this effort, it was noted thet there
was a strong need for "improving the life circumstances of gr.ups which
are marginal and disadvantaged in modern urban-industrial society.” The
report stated that: '

On the North American continent, such groups include the
mesbers of racial and ethnic minorities who--because of -
primitive customs, lack of employment experience, low
job skills among those with work experience, lack of

- formal education, poor physical and mental health, re-
sote geogrsphic lccations, long-standing prejudice and
discrisination in the sajority comsunity--have been 11l1-
equipped to participste in the urban-industrial world,
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As a result of this lack of preparation, about 30 percent of the male
labor force in the tribe discussed here are unemployed; another 40 per-
cent have only occasional employment; and as a result, the vast majority
of family incomes are in the “poverty" category,

Inputs to Design Activities

Among the major assumptions underlying the effort to designh a program

to remedy these kinds of conditions among members of this particular Indian

tribe were the following, based on a variety of previous economic, socio-

logical,

1,

‘ment),

and anthropological studies:

That despite the development of some employment opportunities
resulting from all currently planned and foreseeable future
industrial and commercial developients in this reservation
area, these opportunities would still be insufficient to me. .
the employment needs of a rapidly expanding reservation popu-~
lation,

That, therefore, a considerable proportion of the tribal labor
force (from one-half to two-thirds in this case) would have to
be prepared to take advantage of job opportunities in other
areas (i.e,, urban~industrial centers).

That the vast majority of these péople are ili-prepared by past
experience and education to take advantage of currently avail-
able job opportunities; in other words, they currently lack the
basis for making a viable choice to seek work in an urban en-
vironment. (many have already experienced failure in aitempts

to do this),

That adequate preparation for urbar living requires group edu-
cation and training, involving entire family units and communi-
ties,~as'we11‘as individual skills training (studies live shown
that previcus failures to adjust to urban living among Indians
gere often traceable to family strains and lack of family adjust-

That, as far as possible, tribal members desire to retain valued
traditions, kinship ties, ceremonials, etc., in making adjust-
ments to urban life; furthermore; that the retention of valued
cultural traits where possible enriches the total quality of

life in a pluralistic sdciéty, guch as. that of the United States,
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6. That, finally, such total culturai adaptation requires adjust-
ments on the part of employers, neighbors, and other members of
the majority society, as well as members of minority groups,

Goal Formulation and Implementation

The goal for this project, as established by the client organization
(the executive office of the tribal council under the terms of the OEO
grant) were to design "a program and facilities to provide assessmwent,
vocational counseling, basic education, vocational training, work ex-
perience, social counseling, and job development services” to increase
the employability of tribal members to a level comparable to that of the
American population as a whole. The designers were given the responsi-
bility of specifying the interrelationships of elements in the total man-
power development program; the administrative structure for the progran;
Job requirements and manning tables; location of facilities; costs for
the acquisition of facilities, their operation and maintenance, person-
nel sslaries, and related support services; and other matters relevant
to the total program design.

As major aspects of the program, the designers proposed:

.1, "Intake centers,” including mobile trailer units to provide
recruiting, initial orientation, assessment, vocational counsel-
ing, and initial work experience for individuals and families
while still living at home in five areas of the reservation,

2, “Transition community training centers" in three reservation
locations initially, using abandoned mining towns, wmilitary
base, and boarding school facilities, where more intensive
basic education, vocational training, work experience, family
management training, and community organization experience would‘
be given to individuals and whole family units.

3. "Community centers'" combined with job plccement and development
offices in three urban areas where facilities and services would
be provided for further individual and family counseling, job
placement, follow-through job development cuntacts with employers,
housing assistance, opportunities for ceremonial and recreational
gatherings, etc,
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4., Assessment and guidance procedures whereby (u) individuals with
different kinds of previous experience and/or =ducation could
enter this program at a point appropriate to their own back-
ground and (b) individuals could wove through the different
phases of the program according to their own rate of learning
and could "recycle" through any phase where necessary.

S. That approximately one-half of the staff personnel who would
overate this program would be tribal members-~-in positions re-
quiring minimal skill or education at first, but later in all
positions. it was assumed that this would have the advantages
of {a) providing immediate employment for some tribal members
who needed or desired this kind of employment and (b) providing
role models of "succcss" that wonld help motivate other tribal
members to participate as trainees in the program.*

Envircnmental Constraints

In the course of the design effort, however, serious environmental
constraints arose that finally prevented its success. One involved the
necessity for elected tribal council officials to remain in office in
what turned out to be a bitterly contested local election in this reser-
vation area., It became evident that any official who approved of a plan
that would prepare tribal members "to leave the reservation,” as this
one partly implied, would be taking a very unpopular position in the
face of the unhappy experiences that many tribal members had with pre-
vious "relocation" efforts (without the kind of preparation and support
provided in this program)., 1In the face of this kind of mounting po-
litical pressure, tribal officials constituting the client group reversed
their goals for the design effort when 90 percent of the effort had been
completed, They now asked for the design of a limited, reservation-
oriented job development program, rather than the previously envisioned
total manpower development program,

The other major constraint was the unfamiliarity of several key
federal agency officials with the rationale for the concepts under-
lying the project. From a Washington, D. C., perspective and under di-
verse pressures to respond to other project needs, they applied pressures

* This may be viewed as an example of organizational design to increase
the utilization of currently underutilized manpower, as discussed in
Chapter V,
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to tribal officials after the design effort was under way to reduce the
levels of funding required to support this program and to confine it to
on-reservation development activities.

Role of the Designer

As might be expected, the above constraints imposed severe strains
on the role of the designers in this case, As in Case B, the designers
saw their role as essentially that of "professionals,” in which the ob-
Jectives of the design process were determined by the client (in this
case, tribal officials), but the specific content of the design and
methods to implement it were to be worked out by the designers. However,
in this design effort, several sources of confusion developed that af-
fected the design process. One was the fact that it became unclear who
the "client” really was. Although the work was being performed to meet
the direct request of tribal officials, as indicated previously, it be-
came evident during the work that the somewhat conflicting views of (1)
other political elements in the tribe and (2) federal officials in
Washington vhe were providing the funding would have to be taken into
account in the design effort for it to be completely implemented,

In other words, it could be said that this design effort involved
at leaast two covert client groups in addition to the overt client. Al-
though the designers had requested opportunity to work more closely with
these covert clients to obtain inputs for the design effort and to gain
acceptance of its results, this request was not granted. The influences
of these covert groups later converged to cause the goals of the design
effort to be changed, when over 90 percent of the work had been completed,
The mappower development program then became oriented completely toward
on-reservation activities, with all reference to the off-reservation
community center and job placement and development activities eliminated
from the design.

Aside from the lack of time and funds to accomplish this reoriented
design effort succersfully, the other main problem was that, in orient-
ing the design etfort entirely to on-reservation activities, the pro-
fessional judgment of the designers indicated that the reoriented man-
power development program could not meet its objective~-namely "to
increase the employability of tribal members to a level comparable to
that of the American population as a whole,” Increased employability
requires varied work experience, as well as proper training, As in-
dicated earlier, analysis of the present, planned, and even vaguely
possible future development of employment opportunities in thc reserva-
tion area indicated that these work opportunities would not be available
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to a sufficient number of tribal members in the reservation area, They
would have to learn how to work in urban-industrial settings to obtain
this experience, The reoriented manpower development program, elimi-
nating all off-reservation aspects of the program, did not provide for
this,

In agreeing to comply with this change of direction, the designers
essentially shifted from what had been a 'proressional” role to a "tech-
nician” role, The client ended up specifying not only the goals of the
design effort, but also significant aspects of the content of the design
and the methods to be used im implementation,

At the same time, however, the client sought to impose a requirement
on the designers that they assemble research data to indicate that a
truncated on-reservation type program would actually meet the employment
and training needs of tribal members. It was pointed out that this re-
quirement would be impossible to fulfill, but the client was nevertheless
given the design materials indicated ir. the following section,

As a consequence of these developments, the client accepted the

materials produced in the design effort, but indicated that he was not
satisfied with the supporting rationale,

OQutputs from Design Activities

The outputs from the design activities included: (1) a statement
of goals and a discussion of tribal needs related to thesc goals; (2) a
systoms diagram of the interrelationships between various parts of the
total program and the flow of people (trainees) between these parts;
(3) an organization chart showing the structure of authority and divi-
sion of responsibilities at executive, managerial, professional, and
technical-clerical levels of the organizational structure; (4) manning
charts showing the numbers of personnel needed to till all types of
positions in the structure and the phasing to be used in hiring staff;
(5) maps and descriptive materials on all facilities to be included in
the program (e,.g., intake centers, community training centers, program
headyuarters); and (6) detailed cost estimates for salaries, facilities
acquisition, operaticn, and maintenance; and other costs connected with
the initiation and first year's operation of the total program. As in-
dicated previously, all plans and cost estimates related to off-
reservation aspects of the program design were dropped at the last
minute,
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Implementation of the Design
To e author's knowledge, there has been no implementation of this

design effort; consequently, there could be no evaluation or feedback of
results,

Total Systems Adequacy of the Design

Analysis indicates that only a "total systems approach to cultural
adaptation” as originally conceived in this organizational design, in-
cluding both on-reservation and off-reservation activities, would meet
the manpower development needs of this tribe, However, it is also evident
that more understanding of this basic concept by both tribal poljitical
factions and federal government officials concerned with this topic area
would be necessary before designs of the type first envisioned in this
project would be accepted.

Although it included all of the kinds of design outputs that might
reasonably be expected, the reoriented design that finally developed was
certainly not adequate to the total system needs implied in the goals of
the design effort, It had eliminated the parts of the organizational
system that would have made the design adequate--the off-reservation
programs, The environmental constraints imposed from several soiirces
had essentially required the designers to shift from a professional to
a ctechnician role, where they did not have the authority to develop an
adequate design or the collaboration required from the client to im-
plement 1it,

Case D: Mass-production Factory

Whereas the last case is an example of a design cffort that failed
in implementation, the present case is one that ultimately succeeded,
It therefore provides us with a comparative bsais for beginning to make
tentative generalizations about factors that contribute to success or
failure in the implementation of organizational designs,

The organization known fictitiously as "The Banner Company” is
located in a large midwestern city, It is reported to be, in sales
dollar volume, one of the larger packaging companies in the United States,
producing mo3tly high-quality multicolor gravurv and flexography on a
variety of materials such as cellophane, metal foils, plastic films, and

papers ¢

* See Seszshore and Bowers, op, cit,, pp. 4-5.
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This company and its wain plant were in a profitably and largely

noncompetitive position under founder-managers until after World War 1I.
During the postwar period, it increased in size and complexity of organ-
ization. But as time went by it also became apparent that:

_ Although the firm continued to grow in its field, not all was |

i | entirely well with the Company by 1958, Profit rate had de-
: clined; profits from newer products began to be approached
and frequently exceeded by losses in some of the older and
more competitive lines, Although over-expansion of competi-
tion and general business level fluctuations played large
parts in these trends, the decline in financial performance
was, to some degree, attributable to internal organizational
problems,.

Some lack of clarity in responsibility definition existed
throughout the organization. Frequently, decisions were
made by manufacturing which had undesirable effects on
sales programs, or sales decisions were made without re-

. gard to manufacturing capabilities, or product development

4 decisions were not synchronized with sales and/or manu-
facturing, Within the manufacturing group there was also
an absence of adequate definition of responsibility. There
were no regular meetings of linked yroups beyond the top
staff group, and few ways to coordinate decisions, Con-
siderable frustration existed because of internal and ex-
ternal failures whish prevented participation in decisions
and even frequently prevented decisions.®

Almost simul taneously with these developments, the manager of the
main plant (and a vice president of tha company) attended conferences
where he had become acquainted with principles of “participative manage-
ment.” Soon thereafter this plant mansger arranged a contract with
Dr. Rensis Likert of the Survey Research Center, University of Michigan,
to investigate ways to introduce participative management tecliniques to
improve the structure of authority and coordination and the functioning
of interdepartmental communication and individual motivation in this
plant,

s lbid., p. 7.
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Thus, what became for this plant manager essentially a program to
redesign the structire and functioning of hia organization became for
several university researchers a field experiment in organizational change
techniques, Procedures and findings from the latter point of view have
been written up by Stanley E, Seashore and David G. Bowers and published
under sponsorship of the Air Force Office of Scientific Research.* Ma-
terial in this same publication 18 used here for the purposes of analyz-
ing the activity from the other standpoint--that of an organizational re-
design effort,

Inputs to Design Activities

As might be expected, the organizaticnal redesign activities discus-~
sed in this case draw most heavily on the social psychological the ries
and research of the "Michigan school' on "participative management,” the
roles of "change agents,” and related concepts.t

Goal Formulation and Implementation

There is some confusion in the participative management literature
on the degree to which group members actually participate in setting
goals for an overall organization versus the degree to which they par-
ticipate in setting goals for their own immediate work group. A full
analysis of the theory seems to suggest that zroup members participate
directly in the latter, but not necessarily directly in the former,

(The former is usually determined by some elite group--managers, membeg N
of a board of directors, owners, etc.)! Nevertheless, the theory asserts
that various techniques of participative management result in (1) group
activities that enhance an experience of personal growth and hence high
work motivation among group members and (2) tendencies to set group goals
that support and are in harmony with overall organizational goals,.

In the Banner plant, the plant mmnager (the client) had determined
that the goal of the redesign effort would be to improve the effective-
ness of the structure and functioning of the plant as s whole; the

*  Ibid.

t The most general summary of the Michigan studies is to be found in
Likert, op,. cit,

$ Theorists like Barnard and Selznick have claimed that goal-setting
and related definitions of “organizational chara:ter” are primary
functions of leadership elites; see Cha; r VII,
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Michigan researchers (the designers or redesigners) acted to implement
this goal by conducting seminars and counseling key plant staff personnel
in participative management techniques, as well as by observing, analyzing,
and measuring the results of changes that could be attributed to the use
of these techniques,

Environmental Constraints

During the change implementation effort, the researchers noted the
effects of certain conditions outside the Bunner Company, including price
fluctuations for products, technological innovations, more intensive ap-
plications of industrial engineering methods, growth of competing com-
panies, and merger actions. In fact, the Beanner Company itself was ab-
sorbed by a larger company, causing insecurity internally among both
management and production persoanel,

Role of the Designer

The report of this effort indicates some confusion about the role of
the designer, both in the minds of the members of the client organization
and in the minds of the designers themselves. The former grew largely
out of the insecurities of staff members with their status in the face
of the company merger; the latter reflected a desire on the part of the
researchers to avoid playing an active design role, but rather to remsin
in a wore passive researcher-~observer role, as is reflected in the follow-
ing comment: ‘

Many supervisors and ewployees, grasping for magical solutions
to their complcx problems, came increasingly to unreslistic
expectations about the pace of the project's work and the
certainty of its benefits, At this oint, the Center agreed
to an early activity designed to introduce a note of calw-
ness and realism, while still advancing the intended work,
Hurriedly prepared questionnaires, concerning attitudes to-
ward the firm and the work situsticn, were administered to
all production people, supervisors, tnd management people
during July and early August. Thie providcd dats useful in
study plinning, and wore important, provided the occasion
for reaffirming the long-tise perspective and modest ex-
pectations of those responaible for the project. It had

the unfortunate effect of giving early and undue prominence
to the Center and its representatives, such that froa that
tine on wost people and their supervisors perceived these

150




representatives not as observers but as the source and

carriers of the hoped-for changes. It took many months
to rebuild the intended role of the Center and the per-
ceptions of it* (emphasis added).

However, that the client (the plant manager) and prodbably meny members of
his staff continued to view the researchers in a more active "change
agent” role is indicated in comments in his letter to the researchers re-
gardirg their report at the end of the program:

We feel that your report has been presented in a very
objective manner, However, for a number of reasons that
I will attempt to outline, we feel strongly that the re-
port understates the gains we have realized from the
field experiment by your organization.

Many factors external to this study have helped ue to
turn our critical situation sround and achieve some
rather major success. However, we deeply believe that
without the seminar training and the work by the SRC
team that we would not have been in a position to move
with these changes as cffectively. 1In our report of
1961 progress and plans for the future which was made

to our corporate management, we listed a profit gain of
over 7% of sales., We further pointed out that we had
becn able to increase our volume in the previous 18
months with 65 fewer people (who left the company for
usual reasons, such as retirement, at a wormal turn-
over rate). We further reported that our quality was
fmproved as evidenced by reduced returns, our service

to customers had improved, as evidenced by sany measure-
ments we had established, and that considerable new
process improvements were in the offing as a result

of the work of all of our people, Our safety record was
not only the best we had yet had, but was better than
our division total and better than our corporate total
on a froquency basis, We closed this report to manage-
ment by stating: A significant fcundation for much of
our progress is the ., , ., study with the University of
Kichigan. These efforts continue to bear fruit, with
greater people participation, involvement, deoinion
‘decentralizaticn, and two-way communicalion. Norsle,
attitudes, and motivational forces sees to be tproving.”t

¢ Scashore and Bowers, op. cit., p. 13,
+ tbid., p. 104,
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These comments may reflect the common tendency among academic re-
search personnel to try to remain detached from situations that they are
studying, but in this sjituation in actuality, the client's letter and
other comments suggest that the researchers had beer playing a profes-
sional organizational design role--whether they would have acknowledged
this or not.

Qutputs from Design Activities

The fact that "the designers” in this cese had not produced any of
the commonly recognized outputs of organizational design work--e.g., goal
statements, systems diagrams, organization charts, prsition descriptions--
was probably one of the factors that obscured their role as designers
(redesigners) in their own view, Nevertheless, they did produce a variety
of stimuli to change organizational structure and functioning., Unlike
other design cfforts, these stimuli were presented in unwritten forw--in
the form of suggestions presented at seminars, in individusl counseling
scssions, and in daily communications. In the more crucial second phase
of the change implementation effort, it was reported that one researcher
performed the following services:

1. Attending, as observer and "post mortem” meeting anzlyst, the
regular meetings of the manufacturing staff of the several plant
superintendents’ groups, and of such other regular operating
meetings as he could get to and was invited to,

2. Conducting a series of "feedback scasions” for all supervisors,
apart from their regular work groups, tuv discuss the statistical
data resulting frow analysis of an earlier SRC employee survey
in the plant,

3. Conducting s formal course of evening training conferences for
supervisors, at about two~week intervals, covering some prtncxples
of human bohnvior related to the progras ohJocttvcu. '

4. Meeting individually as requested with various supervisory snd
' staff people who wanted his suggestions about how to apply the
‘program ideas to particular situstions.*

* Ibid., p. I9.
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Implementation of the Design

In contrast to Cases A, B, and C, this case represented almost com- 3
pletely a design implementation effort, extending over three years. In o f:‘
Phase One of this effort (five months), the designer attempted to play e "
more of a passive observer role rather than an active change agent role,

but soon found himself getting involved in meetings with employees under ;7\ ;;.

the leadership of their regular supervisors, as well as individusl and - g:'

group corversations with employees at various levels in the plant. How- L %

ever, at the end of this period it was noted that "there had not been " g

any radical change in either organizational process or performance (other

than a sharp increase in number of meetings) . . ."* Consequently, an- 5 7
H

other designer began to play a more systematic and more active role in
Phase Two (about one year) including the four activities mentiored pre- 4
viously under Outputs from Design Activities, . -

During Phase Three, the last year of effort, the designer wi thdrew
from regular contacts with the plant personnel, Although he continued
to have occasional contacts, the main burden of implementation activities
was now carried by the plant staff,

Evaluation and Peadback of Results

As indicated in the praevious quotation from the client's letter at
the termination of the project, the plant management was pleased with
the results of the imglementation effort and had some data to support
this satisfaction., The research report presents data on organizational
verformance and on before-and-after questionnaire responses to assess
the imple -ntation effort, comparing results in several plant depart-
pents in which implementaiion activities were conducted with results
from other departments wi ere they were not conducted--an “axperimental”
and "control group” comparison,

Analysis of the results of this comparison indicated that this im-
plementation effort definitely changed attitudes and related interpersonal B
interactions in the direction desired. This effort also appeared to af- 3
fect organizational performance data in the direcction expected, although
in & somswhat less clear-cut wmanner.’! (This latter finding is not un-
usual, in that crganizational performance in "field situations’ gonerally
reflects the influence of & variety of “uncontrolled” varisbles acting

{n contradictory ways.)

» 1Ibid,, pp. 32-3. .
+ 1bid., Chapters 9 and 10,
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Since the "designers" in this case were associated with a major
university, one can assume that the results of this project have found
their way back into the fund of knowledge about organizational behavior
that staff members of this university are helping to generate,

Total Systems Adequacy of the Design

All the large amount of evidence that is bexng collected indicates
that, in spite of some confusion about certain aspects of the participa-
tive management theory of organizational operation, it is generally more
effective than most competing theories--even in situations in which
standardized products are being produced by standardized methois. It is

TS art st A

more effentive than competing theories because it results in che best

kind of balance between ueeds for security and for challenge in organiza-
tional environments, it encourages the continued growth of individual
talents, and it tends to support the capability of organizational entities
to be flexible and innovative. Furthermore, this case lends further sup-
port to the conclusion that designers acting in a professicnal role can
make active and vital contributions to the implementation of an crganiza-
tional design or redesign effort--even though they may not clearly rec-
ognize the role that they are playing themselves.

We cannot determine precisely why this implementation effort was
successful while the implementation in Case C was not. However, we can
speculate that one or more of the following considerations may have

- gignificantly influenced success in Case D:

1, The envircnmental constreints may have been less severe,

2, Client understanding and acceptance of the design effort from
the beginning may have been stronger,

3. More time was provided for the design and implementation effort
{three years versus six months),

4, The degigners were permitted to work directly with all levels
of personn in the cliert organization--not just one manage-
menv official in the role of ¢ ''client representative,"
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5. Implementation efiorts could nave been easier becauac the kind
of organization being designed in this case was 'technologically
congruent'--the materials being processed were essentielly stend-
ardized and the production wmethods were also eainly standardized,
In other words, the members of the client organization knew es-
sentially what to expect and how to deal «ith it in prearranged
ways. In Case C, on the other hand, the members of the client
organization also knew the kind of human beings that they would
have to process, but there was no consensus on how this process-
ing would be accomplished, It would certainly call for much
individual experimentation and variation in methods on the part
of staff members, Thus in Case C, by the nature of the organiza-
ticen, there was a lack of congruence between the degree of stand-
ardization of the items to be processed and the methods for pro-
cessing, which, in turn, may have contributed to diffjculties
in the design effort.

Hypotheses from the Case Studies

Comparative examination of these four case studies from an organiza-
tional design standpoint can suggest many topic areas for further in-
vestigation in other cases, However, three of these topic areas for
further study Seem to be pre-eminent and to subsume many other related
topics within each tupic area. The three topic areas are concerned,
respectively, with the technological nature of the organization to be
designed, the degree of mutual understanding about the role of the de-
signer, and the degree of continuity in the design process. These may
be stated in the following hypothetical form:

1. Organizations that are "technolqgically cqgg?uent" will be
easier to design that those that are not, In the cases ex-
amined, A and D were technologically congruent, Case A has
materials to be processed and methods for processing that
are essentially nonstandardized: Case D is standardized in
both respects. In both cases, there was evidence that design
efforts were relatively smooth. In contrast, Case B had
standardized methods applied to nonstandardized situations,
While there were no significant problems in the initial design
effort of Case B, it is important to note that the design ac-
tivities have not yet been carried into the implementation
phase; major probjems might be expected to occur in this phase,
Finally, we did have some detailed informaticn ahout the prob-
lems that occurred in Case C, where technological incongruity
was also present,




3 ,i‘t 2. Situations in which the role that the designer takes is not

: 3 clearly understood and accepted by the c¢lient, the client or-
ganization ("covert clients"), and/or the designer are likely

: to be accompanied by major problems in the design process, Cases
. ;» . C and D were mest indicative of problems from this source. 1t :
3 ' was in Case C that these problemsa appeared (v be most serious, v Lf"
perhaps partly bccause they were combined with the problems men- ‘ '
tioned in (1} above,

3. Situations in which there is a smooth continuity between all
phases of the entire design process, from initial inputs to
testing and evaluation of the design effort, are '.ore ilikely

; ; to lead to successful design efforts. This implies that all

T the principal steps in the design process, as indicated in

‘ Figure 4 in Chapter VII, should be present, that there should

_ be in all phases an understanding and acceptance of the de-

3 - signer's role as indicated in (2) gbove, and above all that § g

' ; there should be sufficient time to articulate various aspects P .
- of the total design process. Lack of time to do wore things
.was & major hindrance to the desig 3. in Case C} and it was

also noted that sufficient time hau .ot yet elapsed to inple-

ment or evaluate the effectiveness of the design effort in ,

Case B, In all four cases, it was evident that clients do o VQ

. _not usually accept new designs or radical redesigns of familar ‘

. “organizational forms -quickly. Proposed chauges must be "read,

marked, learned, and inwardly digested" before they can be fully

!; ' . accepted and successfully implemented. That is why good or- -

- h ganizational design takes time. '

rim
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Chapter IX

FRELIMINAKY DESIGN CRITERIA AND TOOLS

The review of major problems confronting modern orgenizations, the
analysis of the organizational design process, und the examination of
four cases in terms of components of the organizationcl design process
all suggest certain preliminary criteria and tools that might be useful
in future organizational design efforts, By criteria of organizational
design, we mean major factors to consider or to take intoc account in the
organizational design process., By tools for organizational design, we
mean concepts, analytic ap 'roaches, or methods of inquiry that are use-

_ ful aids in the design process. In short, design criteria refer tu the
"who" and the "what” in the design process, or its division of labor and
content; design tocls refer to the "how', or its method,

Design Criteria

In developing criteria for organizationral design, we assume that
. certain prerequisites should be taken into account. These prerequisites
include the following: '

N
IS TN

_ 1. Effectiveness and efficiency, Organizations should be designed
[ g i as sociul systems in which maximum effectiveness (accomplishment

] of organizational purpose) and maximum efficiency (satisfaction
of individual needs) are simultaneously sought.*

-2, Mdnipulabilitx. Criteria for organizational design should con-
centrate on what can be manipulated by managers or designers in
efforts to design new organizations or to redesign (change) old
organizations,?

* Barnard introduced these two concepts and discussed them in detail

11 in The Functions of the Executive.
i:? t+ Ir classical experimental terms, veriables to be manipulated are re-
i ferred to as "independent” variables; all other related variables are

called '"dependent.”

i
i
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3. Parsimony, Economy should be sought in the specification of basic
criteria for organizational design, including only those that are
necessary (i.e., that describe major variables with major con-
sequences), in terms of present knowledge.

4. Inclusiveness, At the same time, criteria for organizational
design should be complete so that majcr variables or important
interactions among variables are not overlooked.

5. Adaptability. Criteria for organizational design should provide
for flexibility in design activities, so that these criteria are
applicable to a variety of organizational objectives and environ-
mental contexts,

Applying these considerations to the findings reported in previous chap-
ters of this exploratory investigation, we can arrive at the following
tentative criteria for organizational design, subject to confirmation in
further research., These criteria may be discussed under three general
headings--The Role of the Designer, Organizational Variables, and Evalu-
ative Variables,.

The Role of the Designer

Organizational design activities can be conducted by (1) line manage-
ment--which is the traditional way it has been done over thousands of years
of recorded history--or by (2) organizational design specialists--a newly
emerging professional group--working in some kind of relationship with
line mansgers, Because of the variety of inputs from both theoretical
and applied disciplines that are now being brought to bear on the design
process, and because of the need for an effective use of these inputs,
we would hypothesize that:

1. The skills of organizational design specialists will be drawn
on by line managers more and more in the future,

2. Those organiezational designs that are most successful will be
those that do involve the talents of organizational design
specialists in some significant way.

3. Organizational designers that are wmost useful aid most effective
will be those who are well grounded in the range of theoretical
and applied disciplines that are relevant toc the design process
(see Chapter VII).
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4, Organizational design specialists acting in either an "expert
consultant” or a “professional” capacity will be more effective
than those in an "artist” or a "technicisn” role, because the
former role patterns involve designers and clients in a closer
collaborative relationship (see Figure 5 and Chapter VII),

5. Situations in which the role of the designer is clearly under-
stood and accepted by (a) the client, (b) other significant
members of the client organization (“covert clients"), and
(c) the designer himself will foster the most effective or-
ganizational designs (see Chapter VIII).

6, Situations in which the role of the designer is clear and ac-
cepted throughout all phases of the entire design process, from
initial inputs to the testing and evaluation of the design ef-
fort, will foster the most effective implementation of organiza-
tional designs (see Chapter VII1),.

The above hypotheses can be summarized in the form of tentative de-
sign criteria--again subject to further research--by indicating that
successful organizational designs appear to require the participation of
well trained organizational design specialists in a collaborative rela-
tionship with management that is clearly recognized and accepted by all
parties, and that extends throughout the design process,

Organizationel Variables

Criteria for the design of organizations as social systems also need
to take into account the way in which principsl inrput and transformation
variables are to be manipulated in the organization to be designed to
achieve desired outputs effectively and efficiently. As shown in FPigure
8, major input variables include people, information, materials, money,
and services, Processes related to the acquiring of these inputs--
recruitment, information acquisition, purchasing, financing, etc.--sust
be taken into account in organizational design. Also processes concerned
with transforming these inputs into dosired outputs must be considered;
these include the basic technology of the organization (i.e., the degree
to which inputs are standardized and the degree to which their methods
of handiing are standardized) and the pattern of structure and function
of the organization, including its hierarchy of authority, division of
labor, patterns of forssl and informal communications, and layout of
physical facilities. 1In turn, all of these considerations must be de-
termined in terms of (1) the operational and maintenance goals of the
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organization and (2) major environmental constraints, And finally, an
organization that is not only effective in accomplishing its goals, but
is also efficient inr the degree to which the needs of its members or
employees are met, must provide for meeting these needs in its basic

design,

In relation to all these considerations, we would hypothesize that
organizational designs (or redesigns) that are most effective are:

1,

Those designs that provide for a specified function {in the
hands of an individual or a unit) to assure the acquisition of
individuals with the talent necessary for the success of the
organization and to assure the maintenance and development of
this talent within the organizational context~-i.e,, support

in the structure of the organization for the proper utilization
and growth of both actual and potential talent (see the dis-
cussion of manpower utilization and development functions in
Chapter 1I1),

Those designs that provide for a specified function (in the
hands of an individual or a unit) that ia concerned with in-
novation in relation to the furure activities of the organiza-
tion (e.g., long range planning, technological forecasting,
basic research--see Chapter V1),

Those designs that provide for & form of technology that is

most appropriate to the zoals and the environmental constraints
of the organization; in other words, thnse dasigns that prcperly
relate (1) the degree s5f standardizaticn in materials to be
processed in the organization and (b) the degree of standardiza-
tion in methods of processing to the goals of the organization
(the nature of the major output desired) and the main environ-
mental constraints (the complex of human, economic, political,
legal, sociocultural, and technological forces that impinge on
the organ!»ation--see Pigures 2 and 4 and Chapter VI1),

Those designs that provide for an orgsnizational structure and
pattern of functioning, including a hierarchy of suthority,
division of labor, pattern of forsal and informml communica-
tions, and layout of facilities, that are appropriately related
to organizational goals, form of technology, and environmental
cons:raints (sce Chapters VI and VII),
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As in the case of the hypotheses regarding the role of the designer,
these hypotheses regarding the mein organizational varisbles could also
be translated into tentative design criteria, subject to verification and
refinement in further research,

Evaluative Variables

Veritication and refinement of the previously mentioned principles
of organizational design require refinement in the measurement of organiza-
tional effectiveness and efficiency. We need to know what kinds of vari-
abtles to examine to determine whether organizationul designs have been
effective., There is much evidence that mecasures of financial profit,
corganizational productivity, rates of waste or scrap, job satisfaction
and dissatisfaction, employee turnover, etc., are all the result of com-
plex influences and are therefore somewhalt inadequate indicators of over-
all organizational effectiveness and/or efficiency. Combinations of
megsures are sometimes used, but there is no agreement as to the weight
that should be given to difl¢rent measurea in particular instances, There
is undoubtedly a strong need for wmore work on the development of accurate,
meaningful, and commonly acceptasble measures of organizational perform-
ance. And we know that the eifectiveness of organizational designs must
ultimately rest on measures of the effectiveness of the organizations
designed,

Pending the development of such refined measures of organizational
effectiveness, however, we might suggest the following kinds of indica-
tors, or sources of information, regarding the effectiveneas of organiza-
tionsl design activities in terms of the role rclationship and organiza-
tional variables criteria mentioned above:

1, The degree to which documentary outbuta of the organizaiional
design process--goal statemenis, systems Jiagrams, organization
charts, position descriptions, policy manuals, physical facili-
ties designs, etc,.~~reflect these criteris,

2. The degree to which interview comments of dosigners, clients,
and members of the client organization refiect thuae criterin.

3. The degree to whicth any other dats on produrtivity, profit and
ioss, Attitude and opinion surveys, etc,, reflect these :ritet.a,

These sre the kinds of data that will be sought in case studier of on-

going organizationsl design activities in the further wurk in this pre-
~ Ject,
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Design Tools

As a part of this exploratory investigation, certain concepts, ana-
lytic approaches, or methods of inquiry that could be useful aids to
organizational designers have also been developed in a preliminary form.
It is expected that these design tools will be refined in applications
in the further work in this project, Here they may be mentioned briefly

as:

]
iy
¢
{4
4

T e .

{
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¥

Organizational design process analysis--a method for analyzing
specific organizational design activities in terms of inter-
reierted activities that form a total design process (see Chap-
ters VII and VIIY and Figure 4).

Organizational design role analysis--a methcd for describing
the role of an organizational designer vis-a-vis a client (see
Chapter VII and Figurc 5).

Technological structure-function analysis--a method for analyzing
the relationships Letween the basic technology of an organization
and its structure snd functioning, based on Perrow's theory (see
Chapter VI and Figures 2 and 7).

Adaptation wechanisms analysis--a mcthod for tdentifying and
analyzing the ways in which individuals adapt to organizations

and organizations adapt to individuals, based on previous work

reported in Vollmer, Adiptations of Scientists and Organizations
(see Chapter 11I),

Maapower development analysis--a method for measuring and ana-

lyzing tho extent to which organizations overutilize or under-
utilize actual or po’ential talent (see Chapters IV and V).

Facility/function Analysis--a method for designing facilities in

terms of organizational and functional considerations, based on
Tennant's tresearch (see Chapter VII).
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