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ZUSAMMENFASSUNG

Der Artikel befa8t sich mit Beziehungen zwischen der Ent-
scheidungsmacht verschiedener hierarchischer Ebenen und
der Leistung von Forschungsgruppen an Universititen und in
der Industrie. Die Daten entstammen dem Ssterreichischen
Teil einer von der Unesco koordinierten internationalen
Vergleichsstudie #ber die Organisation und Effektivitit

von Forschungseinheiten. Zundchst wird zwischen den beiden
zentralen Dimensionen eine Verknilipfung auf theoretischer
Ebene hergestellt. Im Mittelpunkt stehen der Grad der Aus-
schépfung von Fachwissen, die Ad&quanz von Koordinations-
formen und die Verfiigbarkeit von Ressourcen als eher struk-
turelle Faktoren einerseits, sowie Auswirkungen auf Motiva-
tion und Entscheidungslegitimitdt als mehr personenbezogene
Faktoren andererseits. Unter Verwendung verschiedener Ein-
fluBmaBe und unter Beriicksichtigung von Positionseffekten
bei deren perzeptiver Messung werden die vorgebrachten
Hypothesen auf bivariater und multivariater Ebene empirisch
gepriift. Die Ergebnisse weisen -~ grob zusammengefaB8t - dar-
auf hin, daB das AusmaB an EinfluB, das von der Forschungs-
gruppe als ganzes auf die sie betreffenden Entscheidungen
ausgeilbt wird, einen positiven Effekt auf die meisten

Leistungsdimensionen hat.

SUMMARY

The paper is concerned with the relation between influence

in decision-making and the performance of research units
working in Austrian universities and industrial organiza-
tions. Data are drawn from Unesco's First Round International
Comparaﬁive Study of the Organization and Performance of
Research Units. A mediation between the two sets of variables
is first established by theoreticél arguments. They concen-
trate on the acquisition of expert information, the adequacy
of coordination mechanisms and the disposal of resources as
more structural factors on one hand and the effects on moti-



vation and legitimacy of decisions as more individual fac-
tors on the other hand. Distinguishing different concepts
of influence and taking into consideration position effects
in their measurement, the hypotheses are evaluated on a
bivariate and multivariate level. The results indicate - as
a very gross summarization - that the amount of influence
exerted by the research unit as a whole on decisions which
are of concern to it has some positive effect on most per-
formance dimensions.
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INTRODUCTION

Influence is a notion widely used in the context of the study
of power and authority, which in itself has a long and mani-

fold history.1)
a theory of power stems from Max Weber and his attempt to

One of the most influential contributions to

conceptualize the various phenomena in the context of power
became a milestone. He uses the concepts power and influence
as supercategories, which comprise various more narrowly defined
forms of 'realizing one's will in a social relation' like
'authority' or 'Herrschaft'. Weber's well-known definition
of power (and of influence as well as I would interprete
him) is "the chance of a man or a number of men to realize
their own will in a social relation, even against the resi-

stance of others, no matter on what this chance may be based.”

Despite the many followers this conception has found, I ought
to mention also. one of the main lines of criticism. Objections
are made primarily against the restricting condition of a
more or less direct interaction, which the Weberian definition
is supposed to include (Hondrich 1973, Baldus 1975, Murphy
1982) %)

is a more macro-societal perspective of power. Attempts to

What various critics strive for in different ways

cover both micro- and macrophenomena within the same frame-
work are often related to the concept of class power in the
Marxist tradition (Edwards 1981, Clegg 1981). This indicates
at the same time how fundamentally the discussion of power

is embedded in the context of social inequality.

But I shall not follow up this line of dispute since it
would lead us too far away from the scope of our empirical
analysis concerning power structures in the cbntext of

R & D activities. For this context; and particularly for

the study of decision-making processes, the Weberian notion



of power and influence, respectively, still seems to provide
a useful conceptual orientation. First, as I have already
begun, a clarification as to the meaning of the variety of
different terms concerning phenomena of power is necessary.
Like Weber most of the authors. after him use the notions
4) .

This
interchangeable use with a preference for the term 'influence'

'influence', 'power' and 'control' synonymously.

and with the Weberian definition in mind, will also be hold

in the following analysis.

Of greater importance, however, is the meaning of influence
in decision-making in a deeper sense: it is the question
whether it should be conceived (in game-theoretic termino-

5) One is lead to believe that

logy) as zero-sum or not.
this seems to depend above all on the affinity to different
types of general sociological theory. Advocates of a system-
functionalist model like Parsons take the view that influence
is not zero-sum. Thus the amount of power in a system can

be increased by analogy with credit creation in the economy
(Parsons 1963). Those who .are convinced of a conflict model
disagree with such a conception and hold that influence is
asymmetric. Concerning the process of decision-making, this
would mean that one actor can increase his influence in the
decision only at others' expense, that is, by decreasing

the influence of others involved. A definite solution as

to the validity of these opposing views faces the problem
that the total amount of influence finally depends on the

conceptual and operational definition.G)

Bacharach and Aiken (1976) have grounded their arguments

for influence being a non-zero-sum concept on the distinction
between 'authority' (formally constituted power) and 'in-
fluence' (based on formal and extra-formal sources). Since
the operationalization of influence in the Unesco study,as

will be shown later,corresponds to this notion of influence,
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their arguments seem to be transferable. The essential dif-
ference between authority and influence lies in the fact,
that the first is characterized by ultimate decision compe-
tence, while the latter lacks this attribute. This diffe-~
rence and the dynamic character of influence, which may
involve numerous interactions, lend support to the assumption
that this concept of influence in contrast to authority, can

be conceived as variable or non-zero-sum.

Empirical research on influence in organizational decision-
making'usually takes into account both concepts of influence
as discussed above. Since Tannenbaum and Kahn (1957) deve-
loped the 'control graph technique', the two different con-
cepts are analyzed under the aspects 'total amount of in-

7)

fluence' versus 'distribution of influence’'.

THE RELEVANCE. OF INFiUENCE IN DECISION-MAKING FOR THE
PERFORMANCE OF RESEARCH UNITS' -

Previous Empirical Results

Most of the previous analyses on the relation between struc-
tures of influence and various dimensions of performance

8)

pertain to the research on participation. The overwhelming
majority of investigations has been done in the realm of
industrial and business organizations whereas corresponding
inquiries'on'research and development organizations are
still rare. Early studies (Likert 1961, Tannenbaum 1961,
Smith & Tannenbaum 1963, Bachmann et al. 1966, Argyris 1972)
found that decentralized, participative forms of organiza-
tions were most conducive to effectiveness - both from the
perspective of the organization and the employee. In other
words, the total amount of influence of wvarious hierarchical
levels was positively related to performance. In a more

recent investigation by Pennings (1976) the total amount



of control appeared to be the best predictor of various
influence indicators. But the influence of lower levels

in the organizational hierarchy also showed a clear positive
relationship with organizational effectiveness as did the
degree of autonomy of organizational subunits. Finally

. McMahon (1976) reports an interaction effect among the

two basic aspects of influence in their positive relation
with productivity and individual satisfaction: those sub-
units which were characterized both by a high total amount
of influence and by a rather equal distribution of influence

among hierarchical levels outranged the others.

Since Alutto et al. (1972) and Mulder (1971) have found

that the interest in participation in decision-making in-
creases with education and professional qualification, the
findings from industrial organizations seem to be at least
of similar importance for the R & D context. Indeed Smith
(1970) reports an analogous positive relation for a research
laboratory engaged in petroleum engineering. But the results
had to be qualified: the more practical contributions were
required, the more consultation and decision making seemed
to benefit from formal organization. When more science-
oriented achievement is the goal, traditional consultation
and decision-making do not allow the best performance. In
this case the expertise of lower level echelons can promote
performance through their adequate influence in decision-

making.

The most extensive analysis of the relation between patterns
of influence and performance in different institutional
contexts of R & D activities stems from Pelz & Andrews
(1966) . On the whole, their results correspond to those

just mentioned. Moreover the findings indicate a similar
interaction effect between the total amount and the
distribution of influence like the one reported by
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McMahon (1976): the higher the influence of the individual
reseaxrcher was and -the more sources of influence were in-

volved, the higher was the productivity and effectiveness.

Finally one of my colleagues from Unesco's First Round inter-
national research team, Salomea Kowalewska, has studied the
patterns of influence and their relation to the performance
of R & D units in the extensive international data set
(Kowalewska 1979). Her findings are in line with those re-
ported for the R & D context up to now though the relations
are only of a very modest size. Moreover the results have
pointed to a question to which enough attention has so far
not been paid. It is the question of perceptual measurement
of influence, particularly the problem of perceptual dis-
agreement among perscons and some consequences for the assess-
ment of the relation with performance. I have regarded these
matters during the analysis the results of which will be
reported later.

Theoretical Arguments (Hypotheses)

First I will unfold theoretical arguments for the generally
positive relationship between participative, decentralized
patterns of influence and the performance of R & D units
and take into account also some disturbing or opposite
effects. These considerations will serve as hypotheses

for my own empirical analysis. The arguments can be syste-
matized in the following way: first it is attempted to
elaborate factors which relate to the specific character

of scientific labour processes. This may be refarded as a
kind of structural approach, concentrating on more 'objec-
tive' factors. Then I will focus on aspects relating to

the internalized professional orientations of scientists
and engineers. This second line of arguments may be charac-
terized as a 'person-oriented' approach including more
'subjective' factors.



1. Maximal Utilization of Expertise

The transfer and processing of information evidently 1is
one of the key elements for the effective functioning of

any organization. As Luhmann (1968, 43) has pointed out,

the 'structuring of organizations by a single type 'of
communication', like the emphasis on downward communication
in bureaucratic hierarchies, prevents the emergence of new
forms of vertical cooperation. This type of communication
and cooperation among hierarchical levels is detrimental

in the presence of highly specialized work roles. On the
other hand, Likert (1961) has showed that a compensating
'open door policy' does not suffice to obtain all necessary
information from lower levels. This holds all the more since
particularly the organization of R & D activities is cha-
racterized by a hierarchical structure which Offe (1974, 24)
has termed 'task-discontinuous status—-organization': this
notion means that superior echeloné tend to have not complete
or even no command of their formal subordinates' expertise,
with the consequence that the expert knowledge at lower
levels relatively gains weight. This is of more importance,
the more dynamic the R & D context is, that is, the more
innovations are produced or have to be incorporated (Hond-
rich 1973, 136).

These considerations suggest that an adequate participation
of scientists and engineers in R & D decision-making are

conducive to the overall organizational effectiveness.

2. Adequate Coordination Mechanisms

Another connection between structural characteristics of
the labour process in R & D and patterns of influence can
be established through the question of adequate modes of

coordination.
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Various organizational sociologists have shown that different
mechanisms of coordination involve distinct advantages (as

to efficiency, conflict resolution, quality of task ~per-
formance etc.) as well as shortcomings such as increased
costs, loss of information, information distortion, infor-
mation overload, decrease of motivation etc. (Tannenbaum
1974, Carzo & Yanouzas 1969, Rosengren 1964).

Two fundamental types of coordinatién have been distinguished
by March & Simon (1958, 158): 'feedback' and 'programming’'.
Thompson (1967) has labeled the two concepts as 'mutual
adjustment' and 'standardization' respectively. He related
them to distinct task structures according the varying de-

~grees of task interdependency. The relevant argument for our

.context is, that with increasing complexity of task interde-

pency coordination mechanisms in addition to those by formal
rules and planning are required which tend to weaken the
advantage of formal hierarchization. In such situations
horizontal contacts and information flows among individual
participants of a complex labour process as well as among
work groups come to the fore. The argument has been extended
to the role of task variety and the degree of uncertainty of
task performance (Hage 1974, Van de Ven 1976): as the variety
and uncertainty of tasks increase, the mutual feedback type
of coordination seems to ensure higher effectiveness than

coordination through hierarchy and impersonal programming.

The validity and meaning of these assumptions for the R & D
context seems to be evident. Though R & D tasks and projects
may vary widely with respect to the crucial factors task
interdependency, task variety and task uncertainty, as a
tendency the level of these variables supposedly is rela-
tively high in the R & D context. On the other hand the
mutual feedback type of coordination, which thus would be

indicated for a good deal of R & D activities, seems to



have important implications for influence structures: one
can understand that such a coordination mode owes its lar-
ger capacity for fast error adjustment and timely changes
of course not the least to the precondition that the scien-
tists and engineers directly involved into the project have

a fairly high say in these mutual work adjustments.

3. Disposal of Resources

The availability of adequate personnel and material resour-
ces is a fundamental prerequisite of a research unit's work.
Especially in technology-intensive parts of R & D expensive
and complicated equipment 1is required. On the other hand
financial resources are usually scarce. This leads to a
more or less open competition among organizational subunits

for priority as to requested equipment and services.

Against this background the structure of influence plays
an important role. It can be assumed.that a unit or a
leader with generally high influence will be more success-—
ful in the competition for specific personal or material
resources. than a unit or a leader with low influence,g)
Therefore it is supposed that a high level of influence on
the part of a research unit as a whole or of its leader
facilitates the performance of a unit through the relatively

better access to or disposal of adequate resources.

4. Increased Motivation

Apart from the expertise argument, the emphasis of motiva-
tion, feelings of autonomy and self control is one of the
most frequently used explanations of the positive relation
between widely dispersed influence and organizational

performance.1o)
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The argument that the characteristics of bureaucratic orga-
nization are in contradiction to the norms and values of

m Its content is that a for-

professionals is widely held.
mal authority structure, formal rules and control mechanisms
tend to conflict with the claim to far-reaching autonomy

in work as it has been internalized through professional
socialization and which includes an emphasis on intrinsic
motivation. This conflict can partly be tempered by linking
professional authority with formal authority. However, inso-
far as interferences into the immediate area of work reduce
their own margin for decisions, professionals usually react
with a decrease in motivation. Thus the assumed high in-
trinsic motivation. can be modified extensively by organi-
zational conditions. It can be stimulated by adequate
working conditions as well as hampered by damages to auto-
nomy . ’

It seems to be reasonable that the motivation of professionals

like R & D personnel can be increased or at least maintained
by adequate involvement in decision-making. This leads to
the hypothesis that a high level of influence in work re-
lated matters would enhance a researcher's motivation to
cooperation as well as his responsible performance of .tasks.
Though one cannot regard such a motivation as sufficient

for the appearance of high performance, it seems to be a
substantial precondition. Among the many empirical evidences
those from Pelz & Andrews (1966) are of immediate interest
here.

5. Increased Legitimacy of Decisions

In addition to increased motivation another factor on a
more individual level might play an important role: it is
the legitimacy of decisions. This aspect also has to be
seen in the light of the remarks on the relation between



professionals and bureaucratic organizations. Since profes-
sional groups like the R & D staff tend to deny authority
which is only formally legitimized, the quality of legiti-
macy becomes a vital question.

The high degree of specialization and the mentioned 'task-
discontinuos status organization' entail the disintegration
of professional and formal authority. This gap has to be
bridged somehow, otherwise the formal authority linked with
a particular position is undermined. Such tensions in the
authorityvsystem cannot be conducive for effectiveness, but
they can be largely reduced. It is agreed that for scientists
and engineers the professional authority is the most readily
accepted basis of legitimacy. Thus an increase of the legi-
timacy of decisions should be gained by there being adequate
chances for the whole R & D staff to participate in deci-
sions which are of concern to it. Such a participation
enables a reduction of conflict which results to some ex-
tent from the timely involvement in and engagement for

particular decisions.12)

The hypothesis then is the following: a high level of in-
fluence exerted by the R & D personnel on matters which
are of concern to it increases the legitimacy of decisions.
This reduces unproductive conflict and increases loyalty
from which a favourable impact on the overall organizatio-

nal effectiveness can be expected..

6. Potential Opposite Effects

Finally it has to be pointed to factors potentially distur-
bing the assumed advancement of performance brought forward

in the above considerations.
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One ot the potential negative effects on organizational
effectiveness which might be entailed in a broad dispersion
of influence and participation in decision-making is the
danger of information overload. Indeed this represents the
reverse of the acquisition of expertise by increasing the
influence of the R & D staff as a whole. An excessive
supply of suggestions obviously increases the selection
work in decision-making. But whether in sum the advantages
outweigh the disadvantages for effectiveness cannot be
determined generally. Since ultimate decision power is
still formally regulated, it depends on the practical
solutions of the problem.

Another negative effect produced by a high level of auto-
nomy of any subunit might be,at least from the point of
view of the organization leaders, the danger of goal shift.
In industrial R & D, postponing of applicatioﬁ-oriented in
favour of scientifically interesting ende;vours would be
an example. Again one can say that a broad dispersion of
influence does not necessarily allow such a high degree

of individual or group autonomy. Moreover, the formal
authority structure usually provides enough mechanisms

of control and sanctions to ensure goal conformity.

Having sketched the main arguments concerning the relation
between influence in decision-making and‘organizational
performance, the following résumé can be made: a high
level of influence of scientists and engineers, irrespec-
tive of their formal status, in decisions which are of
concern to them, particularly in work related decisions,
seems to be conducive to the effectiveness of their R & D
activities. In the following section the results of-my
empirical analysis are presented. The main objective was
to check the assumptions as to the effects of varying in-
fluence in decision-making as was pointed out in the pre-
ceding pages.



DATA AND MEASURES

The data stem from Unesco's First Round International Study
of the Organization and Performance of Research Unitsj3) The
international data set comprises data collected from 1222
research units in Austria, Belgium, Finland, Hungary, Poland
and Sweden. My analyses concentrate on the Austrian subset
and were conducted separately for 91 research units in in-
dustry and 118 in universities. The industrial units con-
sist of 81 working in technological sciences and 10 in che-
mistry. The majority of the university units pertain to
technological sciences (32), one to astronomy while the

rest is almost equally distributed among physics, chemistry,
biology and geology. The analyses examine data at the unit-

level.

Measures of Influence

The measurement of influence is based on perceptual ratings.
Respondents (scientists and engineers inside the unit, unit
head) were asked to rate the amount of influence that he
(she) believed certain groups of individuals exercised over
each of nine specified types of decisions. The ratings were
made on the basis of a five-point scale ranging from 'low
influence' to ‘'high influence'j4) " The amount of influence
exercised by the following four groups was assessed:

(1) unit heads, (2) other scientists and engineers in the
unit, (3) organizational leaders outside the research unit
but within the organization to which the unit belonged,

and (4) authorities or customers outside the organization.

The data contain 36 distinct assessments of influence for
each respondent, so that there were finally 72 distinct
influence values for each unit since ratings from unit

heads and the aggregated assessments from staff scientists
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were analyzed separately. This mass of detailed information
had to be reduced to a compact form by means of multidimen-
sional scaling. The result are composite measures of in-
fluence that were also used in the analyses of the Austrian
research team. The influence measures that are used in my
analysis were chosen on the basis of the following consi-

derations:

The four hierarchical levels, the influence of which had

to be assessed, cannot be treated as analogous to the
hierarchy in an industrial organization. The reason is

that they do not really represent a conéistently functioning
hierarchy. That is, they explicitly include one extra-~or-
ganizational source of influence ('clients and authorities').
Moreover it is questionable whether the top leadership of
the organization itself in practice controls the work of
research units. Therefore it did not seem very reasonable

to put too much weight on Tannenbaum's control graph tech-
nigue as an orienting analytic tool. The consequence. was
that the analyses do not concentrate on the difference
between the distribution and the total amount of influence.
This is also supported by the results of Kowalewska (1979),
who found the distribution of influence inside the unit

as irrelevant for its performance while the distribution
between the unit and organization leaders trended in the
same directions as the total amount of influence exercised

by the research unit as a whole.

Under these conditions indices of influence.seemed'to be
appropriate which tapped on one hand the amount of influence
that was exercised by the distinct sources over various
areas of decision, on the other hand the total amount of

the research unit as a whole. The following indices were

used in the analysis:15)



(M)

(2)

(3}

(4)

Influence on research decisions

This measure combines the ratings of the following
items

- choice of specific research tasks

- choice of methods used

- publication and circulation of research results

Influence on coordination decisions

- allocation of work within the unit

- coordination and/or cooperation with other units

Influence on decisions in personnel policy

- hiring personnel for a definite period

- termination of employment of personnel

Average amount of influence

This global index measures the average influence on

the basis of all nine single items.

These four indices exist separately for each of the three

hierarchical levels within the organization and the index

for the averaged influence also for external sources. More-

over, there are separate versions according to the formal

status of the respondent: one set expresses the perceptions
of staff scientists (SB), the other those of the unit heads

(5)

Total amount‘of influence of the research unit

This measure combines the amount of influence that is
exercised by the unit head and the staff scientists
together over the whole range of decisions as listed
in the questionnaire. An SA and a SB version exists

for this index as well.
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The reason for the construction of separate influence mea-
sures according to the hierarchical level of the respondent
was twofold. The first is a theoretical one: since influence
(or power) always involves interest, the perceptual measure-
ment of influence is subject to such an interest bias.
According to that a tendency towards downgrading of in-
fluence can be assumed, the motives to do this being dif-
ferent. Less powerful actors might describe their influence
as still lower in order to increase their chances for

a power—equalization. Powerful people might do so as well,
but in order to increase their chances to preserve their
level of influence. Therefore it seemed to be reasonable to
control for hierarchical position in influence rating. A
second reason to do this was an empirical one: correlations
among the SA and the SB influence ratings were indeed rather
low.\Implications of this control of the respondents' formal

status are an important point in my investigation.

Performance Measures

Four qualitative and two quantitative measures of the re-
search unit's performance are used in the analysis. These
indices again comprise a number of single items as listed

in brackets and are based on aggregated ratings:17)

(1) Recognition

(international reputation, demand for publications)

(2) R & D Effectiveness
(productiveness, innovativeness, contributions to
R & D objectives of the organization)

(3) Administrative Effectiveness
(meeting time schedules, staying within the operating
budget) '



(4) Applications Effectiveness
(follow-up of research results or practical application,

application of experimental developments)

(5) Publications

(books, articles, reviews and bibliographies)

(6) Patents and prototypes
(patents, experimental prototypes and materials, proto-

type computer programmes).
Having described the data-base and central measures, the

basis for the display of the analysis results has been
laid.

RESULTS ~

Separate Rating of Amount of Influence

A first impression of the relation between influence in
decision-making and the performance of research units in
our data is shown in Table 1 and 2, respectively. They
contrast the relations as based on unit heads' ratings of
the amount of influence with those stemming from staff
scientists. One can see from Table 1 and 2 that on the
whole the correlations between the averaged influence
indices and performance measures are rather low. This
holds less for those based on unit heads' ratings than for
the SB-~set. However, it is interesting that there appears
a rather consistent pattern: the relations of the two
sources of influence inside the unit tend to be positive,
whereas among the relations of the two levels external

to the unit negative coefficients are predominant. The
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showed too low and more inconsistent correlations. .

only deviance of this rather clear overall picture is indi-

cated with respect to the relation to 'administrative effec-
tiveness'and to 'patents and prototypes' : as to administrative
effectiveness, the relation as characterized above tends to

be the reverse for industrial units. On the other hand, the

relation to patents and prototypes is inconsistent for aca-

demic units.

In a next step, the validity of this first impression was

checked by introducing’cohditioning variables into the

analysis. According to the theoretical considerations two
key variables were selected which showed considerable
correlations with some performance measures: ‘'atmosphere’
and 'facilities'. The partial order correlations control-
ling for these two factors successively are displayed in
Table 3. The control is limited to the relations based on

the SA-set (unit head's ratings) because the SB-set had
18)
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A comparison of Table 3 with the zero order correlations
in Tables 1 and 2 indicates that the overall pattern of
relations is preserved. Yet the two conditioning variables
indeed seem to count to some extent for the éorrelatiohs
between amount of influence and performance measures.
Partialling out the effects of the general atmosphere in
the unit and the availability of various facilities leads
to a slight réduction of the zero order coefficients. This
holds particularly for the effects of 'atmosphere'. Never-
theless almost all relations between the amount of influence
of unit heads and staff scientists on one hand and perfor-
mance measures on the other hand remained positive. They
were stronger and to a'greater extent significant for
industrial units. The negative tendency of the relations
of the sources of influence external to the unit with most
performance measures except for administrative and appli-
cations effectiveness in the industrial data is in accor-

dance with the zero order correlations as well.

However, it must not be forgotten that the analogous re-
lation on ‘the basis of the staff scientists' influence
ratings did not show quite as clear a picture. The question
of how to handle this problem seemed to require above all

a look at the relations among the SA and SB versions of
influence ratings. ' ‘

The first result was that none of the interrelations among
the SA and SB influence indices exceeds a value of .50
(Pearson's r) and many were even close to zero. This led
the analysis still one step further back to the comparison
of the averaged influence ratings of the two hierarchical
groups, unit heads and staff scientists. The pattern of
the distribution of influence over the four hierarchical
levels was congruent among the SA and SB ratings. However,

what was puzzling was a phenomenon concerning the assess-



ment of the amount of influence that was exercised by staff
scientists over the various types of decisions: unit heads
rated the influence of other scientists in the research unit
consistently higher than those did themselvesj9) This can
be seen from Table 4. |

Table 4: Average influence of staff scientists in academic
and industrial research units (separate ratings,maﬂm)ﬂ

Academic units Industrial units
Areas of Ratings by Ratings by Diffe~ Ratings by Ratings by piffe-~
decision unit heads staff rence unit heads staff rence

scientists scientists

Research
work 4.1 3.4 LT X% 3.3 3.0 J3%*
Coordi- ’
nation 3.9 3.3 .GF* 3.2 2.8 -
Personnel
Policy 2.5 2.0 JSR* 2.0 1.8 .2
All
areas 3.7 3.0 LG** 2.9 2.6 L3x*

*) Low influence = 1, high influence = 5
*+*) T-Test, significant at the .05 level of confidence

The results clearly indicate a significant dissent with
respect to the amount of influence that is exercised by
staff scientists. The origin of this dissent is not imme-
diately evident. It seems to have something to do with

the involvement of interests as has been mentioned above
as well as with real barriers to and distorticns of commu-
nication. But in connection with a second interesting
pattern some potential causal mechanisms will become plau-
sible. What has been found additionally, was that the dis-
tance between the amount of influence of the unit head

and that of staff scientists turned out to be always lower
within the ratings of unit heads than by those of the
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scientists and engineers. This indicates a discrepancy of
perception which is different from the first mentioned in
the following respect: it can be interpreted as an intra-
personal discrepancy whereas the other was an interpersonal
one. This brings in a line of interpretation which is based
on the pressure towards the legitimation of power: as far
as one can assume the existence of such a pressure towards
legitimation for the leaders of research units, the reported
finding can be explained as an expression of it. Whether
such a pressure emanates from underlying role expectancies
or from political values or whatever must be left undecided
in this context.

Having pointed to some of the problems entailed in bringing
together the influence ratings of unit heads and staff
scientists, I will return to the relation with performance

and the suggested solution considering the aﬁélysis of it.

Relations with Performance on the Basis of Congruent In-

fluence Ratings

'This approach is characterized by the fact that the analysis has
bea}restricted to those units for which the two groups of
respondents to the influence questions fairly well agreed

with respect to their ratings. By this strategy the findings
of the first step of the analysis ought to have been checked.
The technical procedure which allowed this was a simple one .20)
The influence indices were dichotomized at. the median, thus
being split into the categories 'low influence' and 'high
influence'. On this basis the SA and SB ratings were cross-
tabulated so that for each cell the means of the various
performance measures could be computed. The diagonal con-
taining the average performance for those cases where the

SA and SB ratings of influence were congruent represented

the relevant data. Then the values from these two cells



were contrasted: the mean performance of the subset of
units where the head in accordance with staff scilentists
had rated low influence was compared to the mean of the
subset where both had rated high influence. This was done
for each type of decision, each source of influence and

271)

each performance measure. -

I shall spare the reader the fruits, and myself the labour
of a detailed demonstration of all the results. This seems
to be justified by two trends in the results of this proce-
dure: first, the pattern that has emerged during the
separate correlational analysis for the SA and SB data set,
appeared' still more pronounced. Second, there were no diffe-
rences as to the type of decision worth mentioning except
for the case of decisions on personnel policy with indu-
strial research units (here the relations to performance
turned out to be less consistent).zz)So the main result
may be summarized verbally and then supplemented graphi-
cally concerning the relation between the total amount of

influence of the unit and its performance.

For academic units the amount of influence of scientists
and engineers as well as that of the unit head (usually

a university professor or head of a university institute)

is positively related to virtually all performance measures.
The amount of influence of organization leaders, on the
contrary,tends to be negatively related with performance,
except for a slightly positive relationship to the admini-
strative effectiveness. The same holds for extraorganiza-
tional sources, yet instead of administrative effectiveness
it is applications effectiveness which is the only positi=-

vely related performance measure.

For industrial units, the relation between the amount of

influence of scientists and engineers on work related
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decisions and all kinds of performance measures is the most

pronounced of all relations. In contrast to that, the re-
lations for the case of personnel policy decisions show no
systematic pattern. Concerning the influence of unit heads,
it appeared to be slightly positively related to administra-~
tive effectiveness, R & D effectiveness, applications effec-
tiveness and publications, slightly negatively, however, to
recognition and patents and prototypes in the case of work
related decisions. For personnel policy decisions the fin-
dings are inconsistent. The relations as to the influence
of the organization leaders and extraorganizational sources
(clients, customers and higher authorities) are also more
complicated. However, there is a tendency towards negative
relations with more academic performance dimensions and
positive relations with administrative and applications
effectiveness as well as with the number of patents and
prototypes.

So, on the whole, the findings are in accordance with the
theoretical arguments that have been put forward in the
preceding section. To close the report on the 'congruency
approach'’ an illustration of the results with respect to
the total amount of influence of the research unit is given
in the Exhibit below.

The results with respect to the total amount of influence

as exercised by the research unit as a whole over decisions
which are of concern to it show the following: it is clearly
positively related to all kinds of gqualitative -performance
measures. 0of academic units, whereas no relation is to be
seen concerning the quantitative measure. For industrial
units there are positive relations with recognition, R & D
effectiveness, publications and patents & prototypes. No
relation appeared with respect to administrative effective-
ness while : applications effectiveness tends to be affec-
ted by a high total amount of influence as exercised by

the unit.
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Exhibit: Average Performance with two distinct levels of
total amount of influence as exercised by the

research unit (means)*)

)
> 0 @ )
- 0 0 wma .0
-t SR Q J=3) =t
o @ S b=t 0 S o |
-t “ 0 9] - Q o 3 Q
3 o> = oop + Q.
ot Y] 4 @ = g n D~
o - - g 3] &
om 20 ao -0 -4 =0
e} - D ] ~ @ — Q2
Q =] o3 Ut Qs Yt Q += O
i} T et Q4 5 Qg 9
K <M o & 1 A YN
4 L
3 -
2 b il
Acadenmic 1r :
units o 7
4t
3 L
.
2 lo
Industrial 1r
units o ]

*) Average performance levels with low amount of influence
are represented by white bars, with high levels of in-
fluence by striped bars. '

These findings suggest differentiating the theoretical
argument in the following way: the assumed positive re-—
lation may overweigh the potential contrary effects like
goal shift and information overload in the context of
academic freedom. Yet for the industrial context, where
organizational goals are defined more narrowly by the
pressure towards commercialization, with increasing degree
of a unit's autonomy the weight of the mentioned counter-

vailing factors comes to the fore.
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The Mediation of the Relation between Influence in Decision-
Making and Performance

A further check of the validity of the hypotheses that were
brought forward at the beginning concerned the relations of
influence indices with the variables which had been intro-
duced as the theoretical connection. The results of this
check are demonstrated very briefly. The display is orga-
nized according to the main lines of the arguments: first,
the relations with some dimensions that are interpretable
as structural ones are displayed and thereafter those with
more person-related or 'subjective' variables. Table 5 pre-

-sents the results of the first part of the analysis.23)

Table 5: Relations between influence in decision-making and

dimensions of cooperation, communication and re-
source disposal (Pearson's r)

Academic units Industrial units
Amount of influence Amount of influence
exercised by: exercised by:

Staff scientists unit head Staff scientists unit head

Cooperation .30% .19 EL .16
Reseaxch

planning .35%* .12 .24% .23*
Contacts with

supervisor - .20 L41* .11 .41%*
Supervisor's

compentency .15% .35%* .02 .17
Supervisor's

overall quality .24% L41* .16 .32%
Adeguate

Resources .22 J41* .05 .18

*) Significant at the .05 level of confidence



The correlations indicate a more finely-meshed net of com-
munication going hand in hand with a higher level of in-
fluence of scientists and engineers in the unit. Such a
structure is assumed to be functional for successful re-
search work because of its capacities concerning timely
error finding and correction. Moreover, the required volume
of communication obviously increases with the degree of

task complexity and uncertainty which is extensively the
case in R & D.24) on the other hand, it seems to be indi-
cated that adequate professional qualification and ge-
neral supervisory gqualities on part of the unit head are

a precondition for allowing him to exercise a high amount
of influence. The assumed positive effects of the unit head's
influence as to the availability of various resources is in-
dicated at least by the pronounced relation in the data for
academic units.

Table 6 contains some of the relations of influence indices
with relevant person-related variables:

Table 6: Relations between influence in decision-making
and dimensions of subjective attitudes (Pearson's r)

Academic units Industrial units
Amount of influence Amount of influence
exercised by: ] exercised by:
staff unit unit as staff unit unit as
scientists head a whole scientists head a whole
Ssatisfaction :
with supervisor .30* .35% +30% . 20% .33%* .34%
Satisfaction
with personnel
policy .18 .31% .29% .17 31* .31*
Interest of
work .29* .33* .42% .28% .35%* .40*
Group
climate .39* - .31 AT .14 .23*% .24

*) Significant at the .05 level of confidence
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One can see from the table that the relations are always
positive and to a large extent significant. Especially the
influence of the unit as a whole on matters which are of
concern to it shows high correlations with the various indi-
cators of the group climate and subjective attitudes towards
work in the unit. These relations are on the whole much more
pronounced than those between influence and performance
which is in accordance with the theoretical considerations.
It confirms the hypothesis. that the effects of variations

in the amount of influence have not in the first place an
immediate impact on performance. Rather there are direct
effects on subjective dimensions as indicated above and

via such factors, like motivation and involvement, on per-
formance as well.

A Multiple Regression Model of R & D Effectiveness

The last step of the analysis was aimed at a more compact
description of the role of the amount of influence as
exercised by the various hierarchical levels. That is, the
distinct contribution of the variation of influence of each
hierarchical group, with respect to the prediction of per-
formance,ought to have been assessed. For that purpose a
multiple regression model seemed to be appropriate. It
should be noted that it is not so much the goal to explain
a greatest possible proportion of the performance variance
by influence variables than to differentiate these types of
influence as to their distinct contributions to the expla-
nation of performance. As a representative indicator of
performance I chose R & D effectiveness. The predictor
variables are the indices of the total amount of influence
of the research unit, the influence of organization leaders
and the influence of extraorganizational sources. The re-
sults are displayed in Table 7 for academic and Table 8

for industrial units.zs)



Table 7: Multiple regression model for academic research
units¥*)

R & D Effectiveness
Step Variable r mult.R. b beta

Total amount of influence
exercised by:

1 Unit .28 .28 .26 .31

2 Extraorganizational _
sources .16 .33 -.18 =.23
3 Organization leaders .06 .34 : .06 .09
R%=.12 A=2.99

Table 8: Multiple regression model for industrial research

units

R & D Effectiveness

Step Variable r mult.R. b beta

Total amount of influence
exercised by:

1 Unit .25 .25 .18 .23

2 Extraorganizational - - -
sources .19 .30 .14 .16
R%=.09 A=3.57

*) Step-wise regression, b represents the nonstandardized
regression coefficient, beta the standardized one.



From the results of the multiple regression analysis one
can see the following: first, both for academic and indu-
strial research units the amount of influence that is
exercised by the unit head and the staff scientists together
. is the most important predictor for R & D effectiveness
among the various sources of influence. As known from the
preceding analyses the relation is a positive one. Second,
the amount of influence exefted by extraorganizational
sources, again in both research contexts turns out to be
the next important predictor, the relation being negative.
Third, the predictive contribution of the influence of or-
ganization leaders is already low concerning the academic
data. .This factor was excluded during the analysis of in-~
dustrial units. This picture summarizes the analysis re-
sults of the preceding sections fairly well, though the
variance in performance explained by the two models is
rather low (.12 and .09, resp.). Yet, as has been mentioned,
this aspect has not been the focus in the use of the re-
gression models.

SUMMARY AND IMPLICATIONS

The results concerning the main objective, the assessment
of the role of influence in decision-making for the per-
formance of research units,were. to some extent different

for academic and industrial units.

For academic units (technological and other natural science
disciplines) the total amount of influence that was exer-
cised by the unit as a whole (unit head and other scientists)
on various matters of concern to it showed clear positive
relations with virtually all measures of performance which
were used in the analysis. This counts the more since they

comprise both qualitative and quantitative measures tapping



the more scientific dimensions as well as those of the appli-
cations-oriented type. On the other hand, the influence of
organization leaders (usually the faculty) and that of extra-
organizational sources (ministry, customers, clients) tended
to be negatively related with most performance measures.

Only the more applications-oriented measures showed slightly

positive relations.

These findings are interpretable in the light of the theore-
tical arguments and the particular conditions of R & D in
the academic context. Considerable influence on all matters
concerning the unit seems to enhance not only, first of all,
the motivation and involvement of the unit members, but sub-
sequently stimulates performance as well. In contrast to
that, the decrease in performance occurring with increasing
influence from sources external to the unit has to be seen
as a consequence of interferences into the work of the unit.
It supposedly represents the reaction to damaged autonomy.
Moreover, the arguments relating to the better utilization
of expertise, the adequate mode of coordination, and the
disposal cf various resources are substantiated by the fin-
dings as well. Finally, the consistency of the pattern for
all kinds of decision areas has to be seen against the
specific academic background: it seems evident that accor=-
ding to academic norms personnel policy is an area of at
least to some extent participative decision-making. This
does not hold for the industrial context and the empirical

results are in accordance with that difference.

Concerning the industrial units, the most pronounced rela-
tionship, again of a positive nature, was the one between
staff scientists' influence on work-related matters and
various dimensions of performance. The unit head's influence
on such decisions also was positively related to the majority

of performance measures, yet not very pronounced. No consi-
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stent pattern of relations was found for the case of per-
sonnel pblicy decisions. On the other hand, as to the in-
fluence of the two sources external to the unit, a trend
came to the fore, which is readily interpretable against
the background of the specific characteristics of R & D in
industry: a polarization of the relations with performance
dimensions appeared insofar as the applications~oriented
measures tended to be positively related, whereas the more

academic ones showed negative relations.

Together with the reported results as to the influence of
the unit as a whole, these findings led to a specification
of the theoretical argument: the potential countervailing
effects of goal shift, particularly, and others like in-
formation overload, have more welght in the industrial

than in the academic context. The reason seems to be
located in the differing nature of the goals of organiza-
tions in the two contexts. It has been discussed as the
contrast between pressure towards commercialization and

academic freedom.

A last point which has not been considered explicitly so
far, is the question of cause and effect. It needs not be
stated that the results of the analysis cannot be identi-
fied as causal relations inherent in the data. Rather a
specific causal relation has been assumed according to
theoretical considerations. There is no doubt either, that
the analysis could be much more refined towards the testing
of causal models. This wmﬂdlwwe-&abeextended towards dealing
with the problems entailed in the perceptual measurement of
influence. However, the assumed causal relation between in-
fluence in decision-making and influence seemed to make more
sense than for instance the reverse: that performance would
have a specific impact on the structure of influence. This
does not mean that such a kind of relation cannot be assumed



reasonably. Yet my analysis has been based on the alter-
native assumption because of an interest in the checking
of the hypotheses entailed in that approach and the data
seem to lend support to it.

APPENDIX

L. PATTERNS OF INFLUENCE

Plesae indicate how much iafluence each of the following has on the
research and management deciszions relevant i the unit by selesting
ONE nuaber from below and writing 1t in the space provided scoording
to the amcunt of influence :

1 = high influence (X)

2 « terviency to (X) stove

3 = *intermediats” as regards extremes (X) and (T)
4 = tendenay to (Y) below

S = low influence (Y)

gther Leadersnip
Unit scientists] outaide unit

head({s) |& engineers| but inside

side uniti ization

as Influence in Research Work

oyl B U ]

i, Choice of specific ressarch
tasks s

St - =y .
(YE ] 39 ) 4t
ii. Choice of methods usad PR P P P
42 43 44 . 4%
134, DPublicasion and circulation
of research results — | Lt i —
“ ] g )
b. Influence on management decisions
i. Allocation of work within
the unit U a——y [o—y o
[ [1] 82 53
11, Co-ordination amd/or
so~operation with other
units PR rs PR
54 5% 58 57
$ii. Use of training and career
development fagilities — Py P U
52 52 [ a
{iv., Hiring persomel for &
definite period PR ke [ -
) 62 (] [ 86
Be v. Termination of smploynent P .
of personnel 86 87 ™) 88

vi. Hiring or tuying low=cest
squipment (Velue-up to
$500 US per pisce) et PR, S FI—.
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Notes

Lukes (1979) provides one of the broadest accounts on
the history of theorizing on the concepts of power and
authority.

Weber (1964, 38).

While Baldus, for instance, advocates a much broader
definition of power (see 1975, 188), as a consequence

of a perceived limitation in Weber's conception, Murphy
denies the limitation of Weber's notion to direct inter-
action (Murphy 1982, 180). Attempting to develop the
Weberian 'types' of power further, he suggests differen-
tiating between a) power to command, b) power to con-
strain, and c) power to profit from. He then uses these
subcategories within a theoretical analysis on the
societal level.

For instance Dahl (1957, 202), Merton (1962, 418),
Mechanic (1962, 351), Lammers (1968, 203), Tannenbaum
(1968) . A diverging view has been recently taken in a
formalized approach by Abell (1982, 143), who insists
on a vital conceptual distinction between 'influence'
and 'manipulation' as two subcategories of power.

Lukes (1979) takes this distinction between 'asymmet-
ric' (some can gain only at others' expense). and 'col-
lective' (all may gain) conceptions of power as a
fundamental differentiating criterion in his wvaluable
account. :

This is noted by Pennings (1976), who reports results
compatible with the zero-sum concept, though he like
many authors in organizational analysis, favours a
non-zero—-sum concept of influence.

Two other notions, widely used in organizational
literature, are related to these two aspects as well:
'participation' and 'power equalization'. Compare
McMahon (1976).

Dachler and Wilpert (1978) have tried to develop a
general framework for the integration of the wvarious
concepts of and approaches to 'participation’'.

Wager (1965) reports some empirical findings.
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The theory of the 'Self-actualizing Man' and the names
of Likert and Argyris stand at the center of this
tradition.

It is to be regretted that it is hardly ever discussed
as a phenomenon of social inequality. Clegg (1981) 1is
one of the exceptions.

As Leavitt has pointed out, this may even entail the
danger of a kind of tyranny insofar as one cannot
oppose the consequences of a decision in which he
once has participated (Leavitt 1965).

Results of this international study have been published
in Andrews (1979). The Austrian research team at the
Institute for Advanced Studies, Vienna, which has
participated in this project produced an extensive
national report and published the following three
articles: Aichholzer et al. 1978, Knorr et al. 1979%a,b.

A copy of the gquestionnaire-page with the questions‘on
influence indicating the detailed phrasing is included
in the appendix.

All indices were constructed additively and unweighted.

The current abbreviations for the two hierarchical
levels during the First Round of the Unesco Study
were 'SA' ('Scientists category A') for unit heads,
and correspondingly 'SB' for staff scientists.

The qualitative measures are again assessed on a five-
point scale. The guantitative ones count the number

of each kind of product that was issued during the
past three years by members of the unit.

The overall pattern of the zero order correlations

has been confirmed by a parallel analysis that made
less high demands on the scale quality of the wvariables
involved. This was done by computing the corresponding
rank-order correlations using Kendall's tau. The high
degree of concurrence seemed to justify the use of
Pearson's r for further analyses. This whole question
of interpreting rank order scales as quasi~interval
scales has been tackled more thoroughly by Labovitz
(1970; 1971) and O'Brien (1979).

The same pattern was found in a further analysis using
the international data set. Each of the differences
was significant.

This procedure reduced the number of cases that were
subject to the analysis considerabely but for each
cell an N of at least 20-30 units remains.
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The measure 'patents & prototypes' was not used in
the analysis for academic research units.,

This case of deviance contrasts also with the findings
of Kowalewska (1979, 183) wherein the decision area
was irrelevant for performance relations.

SA and SB data in principle show the same pattern but
it is more pronounced in the SB version which therefore
is used.

Compare Randolph & Finch (1977).
The models are based on the SA version of influence

ratings. Analyses on the basis of SB-data showed very
similar results.
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