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Foreword
Social network analysis is a flexible instrument of analysis that can be used to illustrate

many different aspects of and processes within an organization. One of the advantages of this
model for analysis is that it can be used to illustrate the more informal sides of an organiza-
tion. Temporarily formed groups or teams, in common with other forms of flexible organiza-
tion that adapt to operational changes, are becoming more prevalent. Modern management
relies on involvement and internalized incentives. The aim is to fuse the formal and the infor-
mal structures and the mental models of the employee and the corporation.

New management tools will be necessary for this new type of organization, which build
more on social relations between people than on formal rules, job descriptions, and paths of
service. Social network analysis can be a type of analysis that forms the basis of the new man-
agement tools demanded by the new flexible forms of organization.

One purpose with this report is to take one step in the direction towards the development
of such a management tool. What is on trial here is a simple method of data collection. It
deals with different forms of relations between people, and how the assembled information
can be analyzed using such currently available software that has been developed for the pur-
pose.

The softwares used were UCINET IV Version 1.0 (1992), developed by Borgatti,
Everett and Freeman, Analytic Technologies, Columbia, and KrackPlot 3.0 (1995), developed
by D. Krackhart, J. Blythe, C. McGrath and M. Herbert. These two softwares are primarily
developed to function as research tools. They can hardly be described as user friendly from
the point of view of being a part of a simple and easy-to-use management tool. This is an area
in great need of further development.

The data that has been analyzed in this report applies to three types of social network
based on work-related contacts, competence-related contacts, and the respective patterns of
relations based on trust. Designers at two units of Ericsson Radar Electronics (ERE)1 in
Mölndal, Sweden, as well as operators at a plant of Mölnlycke Clinical Products (MCP),
Sweden, completed the questionnaire used for the collection of the data. I thank them all for
the patience and trust shown me.

I would also like to thank two of my fellow researchers, Niclas Adler and Claes Tunälv
for the help given during the collection of data, and Arne Filipsson, Stefan Brämberg and
Gunnar Larsson at ERE/EMW and Owe Carstens at MCP. Without their support, this inves-
tigation would not have been possible. I also want to thank Ann Marie Nordling, Distansmin-
uten AB, who made a great job translating the Swedish manuscript into English.

Finally, my thanks to the L(earning)-Program of the former Working Environment Fund
for financing the research project Development of key-competencies for individuals and cor-
porations at the Institute for Management of Innovation and Technology (IMIT). This report
is a short and modified version of one chapter of the final report of that project2.

Luleå in July 1997

Sven-Åke Hörte

                                               
1  Today the name is changed to Ericsson Microwave Systems (EMW)
2  The final report is [1] (in Swedsh)
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Formal and informal organization
Different models are used to describe the way an industrial company organizes and runs

its operation. Over the past decades, it has become common for companies to describe their
organization in the form of an organization scheme where the structure of the company is
drawn up in the form of divisions, staff organization, and other functional or geographical
sub-divisions within the company. Thus, the companies have followed the model introduced
by A. P. Sloan [2] at General Motors in the early 1920’s. Within the company, work for the
employees have been described in service and working instructions. A basic thought behind
these descriptions is that it is possible to manage and plan an operation through formalized
descriptive models. Examples of this can be found in Weber’s [3] ”bureaucracy” and within
the closed-system models [4]. 3

Awareness of the limitations of the formalized descriptive model can be dated far back.
The internal operation of a company interacts with relations outside the organizational
boundaries of the company something the ”contingency” and ”open-system” theoreticians
[Lawrence, 1969 #1297; [5] try to take into consideration. It became apparent quite early that
it was impossible to completely capture the complexity of internal operations through formal
service and working instructions. The importance of the more informal relations became a
foundation within the ”Human Relations”-school. The presence of an ”informal organization”
as a complement to the formal (or prescribed) organization became obvious [6]. Different as-
pects of the part played by the informal organization in a company have since interested re-
searchers of many scientific disciplines, such as business economics, psychology, sociology,
ethnology etc. During recent years aspects of competence development and learning in par-
ticular have created considerable interest leading to discussions of what can be described as
organizational learning, and what can be characterized as a learning organization [7, 8].

An important reason for the need to complement the formal organization plan is to be
found in the difficulty the model has of dealing with changes of the surrounding conditions.
The structural constraints of the formal organization, with its reliance on standards, norms
and rules for its operation, provide a poor foundation for change and adaptation to new con-
ditions. The less the direction and magnitude of the change can be forecast, the more serious
are these shortcomings. The informal organization on the other hand has its foundation in the
more common daily, practical dealings of which all the employees are engaged. It is true these
relations are governed by the demands of the formal organization, but the basis of a large part
of the relations within a company is found elsewhere. Informal relations can be based on
friendship, in whom one trusts in, to whom one turns when in need of help in solving a prob-
lem etc.

The heavy demands of today and tomorrow on the ability of a company to be flexible and
constantly improve its performance, have accented the importance of informal relationships.
From being the oil that kept the wheels of the formal organization turning, the informal or-
ganization has achieved an evermore important strategic role in the modern company. By de-
voting greater attention to the informal organization, possibilities are created for both internal
and marketing directed efficiency, greater ability to change, and increased learning and en-
gagement within the company.

                                               
 3 Fayol’s H., 1949, classic management principles are based on conditions of the internal organization. A modern expo-

nent of the closed-system theory is J. Hages (1965) ”axiomatic theory of organizations”
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One way of achieving this is to develop management methods based on informal relations
which can be used to support the operations of the company. This support can partly apply to
an improvement of the present operation, in ”learning terms” sometimes referred to as ”single
loop learning”. It can also apply to the creation of conditions to improve future operations. In
the latter case one often speaks of double loop, triple loop, and organizational learning. The
methods discussed allow the possibility of manipulating people, and should therefore be ex-
amined from an ethical perspective (see further in Section E).

This kind of management methods can be based on so-called social network analysis, a
relatively well-proven method of analysis. Using network analysis one can obtain a good view
of how the informal organization works, how the operations within a company are actually
run, and how the people in an organization are relate to one another. Ways of illuminating
different types of relations are numerous, and are only limited by the user’s own imagination.

Following an introduction to social analysis, this report  will covers three types of social
networks, (work-related, competence-related, and trust-related networks). The networks are
empirically based on studies carried out at two companies in the Gothenburg region. It is my
intention to:

• describe the structure of the three networks at the two companies

• analyze relations between the formal and the informal organization structures, and
to

• discuss the prerequisites for learning offered by the social networks at the compa-
nies.

Network analysis
Those theories, methods and perspectives that form the basis for the social network

analysis come from several scientific fields of learning, e.g. anthropology, sociology, psychol-
ogy, management science, graphical theory and mathematics.4 The analysis method is used
primarily within the social sciences, i.e. within those sciences that deal with mankind and hu-
man relations. One way of characterizing these sciences is to look at the data that form the
basis for the analyses existing within these sciences. They are always socially defined, based
on cultural values. Even if there are others, one usually refers to two types of such data,5 one
describing the attributes, and the other describing the relations. Examples of the former are
attitudes, opinions, behavior or anything else that can be regarded as individual or group
characteristics. This form of data is usually studied using analysis of variables (distribution of
values and interactions between different variables etc.).

The other form of data is defined by the individual’s relation to other social actors, i.e.
conditions that cannot be seen as being characteristics of any one individual. Examples of this
can be ”boss”, ”subordinate”, member of a certain group. Relation data, therefore, consist of
contacts, ties and other relationships between different participants. It is upon this form of
data that social network analysis is based.

                                               
 4 [9], describes briefly the growth of modern social network analysis

 5 A third type of data is ”ideational” and relates to ”meanings, motives, definitions and typifications.” The normal
method of analysis is ”typological analysis”, see [9]
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Within social analysis specific ways of describing relations have developed. Often used is
a combination of graphical methods and expressions describing social network qualities or
other characteristics and positions of actors in these networks.6

Network analysis is used in many ways and with many purposes. The form described here
is aimed primarily at giving a description of the informal organization within a company. The
results of the analysis shall be able to be used as a basis for management (at different levels
within the company) to improve the company way of operating. The part of the operation re-
quiring improvement varies from company to company. For the two companies we worked
with on this project, the main interest was the possibility to create prerequisites for the long-
term learning and efficiency within the organization. Network analysis is therefore envisaged
as a management tool to be used to achieve defined aims.

Social networks are thus defined by relationships between different actors. These are,
however, related to one another in different ways, meaning that there are alternative comple-
mentary social networks that describe different forms of relationships. We have chosen to de-
scribe three types of relationships. The networks describing these relationships give an insight
into (a) the appearance of relationships generated during the course of daily work of the units
under study, (b) how problems are resolved and competence acquired, necessary to solve,
non routine work problems, and (c) to whom one turns in trust when dealing with sensitive or
socially difficult questions within the organization.

Work-related contacts

The work-related relationships describe the pattern of daily contacts, generated during
the ”normal” course of the daily work. It consequently applies to mostly routine contacts that
are necessary for the flow of  daily work. Krackhart and Hanson [12] describe this type of
network as

”...showing those employees who talk about work-related matters on a regular basis”.

The question asked we our respondents at ERE and MCP was:

”To whom do you talk about questions that relate to your daily work, and how often do
you do it? Use last week as a yardstick to assess how often you speak to him/her!”

As reply, Ego was requested to state the names of a number of Alter, a symbol for each
Alter’s ”home base” (e.g. department or equivalent) if Alter was not from the same depart-
ment, and how often the contacts took place. For this, five fixed alternatives were used. In the
following presentation, the answer alternatives ”>once/day” and ”once/day” have been com-
bined. They represent so-called ”strong connections” between Ego and Alter. Contacts taking
place once a week at most, represent ”weak connections” (in this investigation).

The same question was asked at both companies, using the same coding of strong and
weak connections.

                                               
 6 For a discussion of the possibilities offered by the graphical method see [10, 11]
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Competence based relationships

Krackhart and Hanson [12] mean that competence-based relationship

”... shows the prominent actors in an organization on whom others depend to solve
problems and provide technical information”.

We attempted to ask the question about the competence-related factors such that the ad-
vice Ego asked for would have a clear element of competence, and that the advice would ap-
ply to questions that were not routine. We formulated it thus:

”Some problems are difficult to solve and require a greater than normal effort in their
solution. This sort of problem requires contacts with others who can help in solving it due to
their possessing special competence or knowledge of how to go about finding the solution.

 To whom do you turn for help with a problem of this kind? You can for example think
back to the last time you had such a problem,

Try to rank those you ask for help in order you judge they are helpful in solving the
problem. Begin with the one you first turn to, then the second etc. (same rank = same fig-
ure).

Disregard the fact that the person might belong inside your group, inside the company
or anywhere else (e.g. university or similar)”.

The method used for collection of data for competence-related contacts differed slightly
between the two companies. At ERE, with whom we carried out the first collection, the
ranked contacts have been grouped so that those given rank 1-2 have been designated as
strong (most important), whilst three and upwards are designated weak. At MCP we made no
request of rank only for a list of Alters.

Trust-based relationships

A trust-based relationship

”... tells which employees share delicate political information and back one another in a
crisis” [12].

We asked the following question:

”With whom would you speak about, say, a proposal you suspect might be looked upon
as ”delicate” within the group (e.g. a suggestion to improve what you consider as being
poor performance within the group), i.e. persons in whom you trust and from whom you
would like support for your suggestion?”

There are similar differences in data collection between the companies as with the com-
petence related contacts. For ERE a division was made between ‘strong’ and ‘weak’ relations
while such division was not made for MCP.
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Formal and informal structures
By the formal structure of an organization is meant the way in which responsibility,

authority and work assignments are formally shared. It is consequently a question of how
management, through various decisions, tries to steer the operation in the desired direction.

Examples of such decisions are division of the organization into subgroups, appointment
of managers, guidelines for information circulation and decision making. Not all these aspects
will be dealt with in the following analysis, which will be limited to a couple of aspects of the
formal organization:

• The division of the organization into subgroups.

• The formally appointed  managers and experts impact on the formation of social
networks.

The informal organization of a company, as set out above, is a complex phenomenon.
The analysis will be limited to networks based on the three types of relationships discussed
above:

• Work-related relationships

• Competence-related relationships

• Trust-based relationships

Formal organization and social networks at the ERE company.

The studied units

The study was carried out in a department specialized in micro-wave technology, and in-
cluding two design sections Systems and Components at the ERE company. Both sections are
dominated by graduate engineers (Master of Engineering) and other types of engineers. The
number of employees is about 50 per section, and the proportion of females is relatively small
(ca 5%).

The Systems section is responsible for systems as a whole, whilst the Components section
works with the detail design. Components functions as a supplier to Systems, but is also a
supplier to other customers, both within the company and outside.

The internal organization within each section is relatively complex. On one hand there are
fixed functional divisions, and on the other, there are divisions that are tied to time-limited
projects. The division between functional and project-directed groups is not always clear to
the designers.  Whilst some maintain that the group they belong to is functional, other ‘group
members’ say they belong to a project [13].

The following sub-units of the sections are used in the analysis.

Systems section                               Components section          
FREJA Electrical design
TOR Ground Documentation
Micro Engineering design
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Mouse Technical specialist
HUGIN Process development
Radar Auxiliary design
TOR Robot Other
Other (e.g. administration)                                                             
Figure 1. Sub-units to Systems and Components sections

The sub-units at the Systems section are predominantly based on a projects while the
Components section is organized into functional groups. Design work in both groups uses
computer aided engineering, but it also involves some traditional engineering tasks when
testing various components and sub-systems.

Networks within the sections

The three networks can be studied at different levels, depending upon which unit is used
as the starting point for the analysis. This analysis will primarily deal with relations within and
between the two sections. However, since there are also close relations between the opera-
tions run by the two sections, there is reason also to study the two sections as a whole. The
designation ‘Systems & Components’ indicates that the two sections are regarded as one. The
designation ”ERE-total” is used to designate relations within the company as a whole, in-
cluding the company’s relations to suppliers, business partners, customers etc.

 The three network-structures for each analysis unit can be analyzed from several stand-
points. Some of the most important structural aspects concern:

1. the way choices made are divided between different actors. Have certain individu-
als received a disproportional number of choices, or are the choices evenly divided
among the actors?

2. the way the structure of the network is affected by these choices. Is the network
concentrated around one or a few central figures or is the structure more decen-
tralized?

3. the existence of sub-groups. Are there ‘cliques’ within a unit, sub-groups of actors
who, at first hand, relate internally to one another?
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The first aspect applies therefore to the position of the different actors within the net-

work. Seen from a management perspective it is not just the ‘stars’ of the network, those
having the greatest number of choices, that should be noticed, but special note should be
taken of those who received no choice (‘isolates’). In the desire to create a well-functioning
group, the latter could constitute a problem. An absence of ‘stars’ could indicate a leadership
problem, whilst the existence of isolates reduces the chances of a group functioning as an effi-
cient whole.

The second aspect is an indication of the vulnerability of a group. A high degree of cen-
trality within a network is an indication that many of its relations are dependent on one or just
a few actors. Should these actors disappear, the network is badly affected, and it can take
some time before new patterns emerge.

The third aspect relates to the problem of ‘us and them’. One finds cliques in most groups
where there are quite a lot of members. In itself, the phenomenon of cliques is not a problem.
It is when the cliques become exclusive, with no connection between them, or if the formation
of the cliques affects those relations between the actors that are essential for the operation of
a company that a problem may arise.

Table 1 depicts the results of an analysis of received choices in the networks. The results
are further analyzed in the following paragraphs.

The distribution of choices

The number of choices received by the actors varies both between the units analyzed and
between the different networks. These differences are first commented upon below.

Units: When comparing Systems and Components, it can be seen that higher values are
shown for Components. This indicates a generally higher degree of activity of making choices
                                               
7 The normalised degree centrality is the degree divided by the maximum possible degree expressed as a per-

centage.
For a given network with vertices v1...vn and maximum degree centrality cmax, the network degree
centralisation measure is S (cmax-c(vi)) divided by the maximum value possible, where c(vi) is the
degree centrality of vertex vi  [14] p 74)

8 Choices made have been re-coded to: ”chosen” = 1 and ”not chosen” =0

INDEGREE
Network  Unit                              Mean       Std dev Max            Sum         Netw Centr
W Systems & Components 3.69 2.60 13 336 11 %
C Systems & Components 1.80 2.70 15 164 15 %
T     Systems & Components         1.25          2.12          15            114           16 %
W Systems 2.68 1.76 8 118 13 %
C Systems 1.41 1.44 6 62 11 %
T     Systems                                 1.02          1.48            7            45             15 %
W Components 3.77 2.90 13 177 21 %
C Components 1.85 3.14 15 87 30 %
T     Components                           1.43          2.57          15            67             31 %
Note
INDEGREE= no. of choices received Max = highest no. of choices received
Mean = average no. of choices received Sum = total no. of choices received
Std dev = standard deviation of choices received Netw Centr7=degree of centrality within network
Table 1. Structural aspects of the three ERE network (Work-related, Competence-

related and Trust-related) structures. Dichotomised data8
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within Components, irrespective of the type of relation referred to. The difference is clearly
shown in the column for maximum number of choices received. Whilst the values for the
three networks lie between 13 and 15 choices received for Components, the corresponding
values for Systems are between 6 and 8.

The difference between the sections is however not so striking if, instead, one considers
the mean values of choices received. The means are a little higher for Components, but the
standard deviation is also higher. Bearing in mind that Systems has a strong orientation to-
wards project organization, which should create many work-related contacts, the somewhat
lower mean value is, however, a bit surprising.

The overall pattern emerging is that activities within Components are, in itself, more nu-
merous than within Systems, but the distribution among the Components actors is uneven.
Certain actors obviously receive more choices than others.

The mean values for the two units combined (Systems & Components) can be seen as a
form of (weighted) mean values for the two sections, whilst the maximum values are naturally
the same as for Components.

Types of network: The differing objectives of the three networks mean that one could
expect that the majority of relationships would appear to be in the work-related network. The
daily work-related routine contacts ought to exist to a greater degree than in the competence
and trust-related contacts. That this is so is clearly shown by the mean values in the above ta-
ble. The mean for work-related contacts is about twice that of the competence-related, which
is the next most usual form of contact.

The competence-related contacts are those where one actor turns to another for help re-
garding a non-routine question. This type of relation seems to have been focused on relatively
few actors within Components compared with Systems. Whilst 15 actors turned to the same
‘expert’ for help in Components, only six turned to the ‘competence star’ in Systems. This in-
dicates that the competence structure within Components can be considerably more vulner-
able than within Systems. A large number of actors turn to one and the same ‘expert’. Should
the ‘expert’ disappear, then so too would a considerable amount of competence disappear
from the network. It is probable that a more even distribution of competence, offering a high
volume of choice of competence, is preferable within a network. Thus, a robust competence
network is created at the same time as the total volume of competence is high.

The volume of trust-based relations is considerably less extensive than the other two.
Within a company, there are often only one or two persons to whom a actor with the more
personal type of question might turn. This does not mean that there are no ‘stars’ even in this
network. As can be seen from the maximum number of choices a actor received, these ‘stars’
exist within both sections, even if the light of the ‘star’ in Components is brighter.

Centralization within the networks

The degree of centralization within a structure describes the way in which a large number
of choices received fall to a few ‘stars’. It is possible to reverse the perspective and focus in-
stead on the absence of such ‘stars’. In the latter case, then it is more how even the distribu-
tion of activity is within the network that is of interest than the existence of individual key
persons.
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In the far right column of Table 1 is a measure of the degree of centralization within the
networks of the different units. The higher the value, the higher is the proportion of relations
that can be attributed to individual ‘stars’. The lower the value, the more evenly the activities
are spread among the actors (decentralized structure).

The pattern that is anticipated for the three networks is that, with the form of organiza-
tion existing within the sections in which teams or groups of several designers work together,
the work-related contacts are the most decentralized. The trust-based relations reflect to a
large degree close ‘workmate relations’, which are seldom concentrated on one or a few peo-
ple, but tend to be of a more decentralized structure. The level of centrality for the compe-
tence-based relationships is more difficult to forecast. The existence of a competence ‘star’
gives a high value to the measurement of centralization, whilst its absence gives a lower
value.

Up to a point, it can be said that the anticipated differences in centrality between the dif-
ferent types of network can be seen in Table 1, but the large difference between the sections
is striking. The existence of ‘stars’ noted earlier in each of the three Components networks
makes itself strongly felt here. This observation points to aspects of formal structure, such as
belonging to a section, as playing an important role when it comes to explaining the differ-
ences in the degree of decentralization of each network. The question at issue is taken up in
Section D, where a more systematic analysis is made of the relation between the aspects of
the formal and informal structures.

Structural similarities between the networks

A measure of structural similarity can be based on the same type of information used to
illustrate the two aspects discussed above. It starts with the one who is receiving the choices
in each network, and the question at issue is whether the same actors are chosen irrespective
of the network and if the choice takes place to the same extent within the different networks.
An answer to the question at issue is shown in Fig.2.

Systems section Components section
Work Work

.73 .45 .71 .53

Competence Trust Competence Trust
.52 .68

Figure 2 Structural similarities in the pattern of choice within the three networks.
The Pearson coefficients for choice within the networks.

From the figure, it can be seen to what extent the actors have received similar numbers of
choices within the three networks, i.e. if the ‘stars’ seen generally tend to be ‘stars’ in all
types of network, and if some actors receive few choices in all the three networks.9

                                               
 9 A technical note on how the analysis is done. Use the UCINETx-file that has been dichotomised. Run Centrality-
degree and save the result. Export the file as RAW. Open it in Excel as TEXT in all fields. Copy over to Systat (or
another software for statistical analysis) and calculate the Pearson coefficients for variables for INDEGREE.
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The results show considerable similarities in the distribution of choice between the actors
within the networks. Every coefficient is significant (P<0.001). There are some differences,
however. Seen structurally, the pattern for work and competence related contacts is similar. It
is largely those actors receiving many work related choices to whom the other actors also
turn, with competence related questions. This applies in much the same way within both sec-
tions.

The connection between the competence related and the trust based networks in Compo-
nents is very strong. This means that the one considered as a ‘competence star’ also tends to
be the one turned to in questions of trust. The corresponding connection in Systems is con-
siderably lower.

The special position of the trust-based relationships is evident from the weaker connec-
tions between work- and trust-based contacts. Whilst about 50%10 of the variation in compe-
tence-related relationships can be ‘explained’ by the work-related relationships, the corre-
sponding share is only about half as high11 for trust relationships.

 Summarizing, it can therefore be said that there is a considerable structural similarity
between the networks of both sections. The similarity between the ways choices are spread
within the work and competence related networks is significant. The trust-based network
tends to separate itself from the other two, except in Components, where the network bears
strong similarity to the competence network.

Existence of sub-groups

The third aspect is a question of whether there are sub-groups (cliques) within the units,
consisting of actors that are mutually related. The purpose of examining the networks from
this aspect is to ascertain whether or not there are isolated groups within the unit that tend to
be cut off from the other actors in the unit. Such a tendency to isolation can point to lack of
co-operation within a unit, since it complicates those contacts that ought to exist between the
actors to ensure the smooth running of an operation.

If open contact patterns are sought for, in which different groups are tied together
through one or two common actors, then these uniting ‘bridges’ are especially interesting.
They constitute the element binding together the whole network. They are not just important
because they help pass on information, but they play a vital part for unity when it comes to
establishing a functioning appreciation of the world (the mental model).

An analysis of cliques in an organization of the kind illustrated above, aims at giving an-
swers to three questions:

1. Are there any sub-groups (cliques)?

2. Who are members of the existing cliques?

3. Are any actors functioning as bridges between the cliques?

Are there any sub-groups?

                                               
 10 .73*.73=.53 and .71*.71=.50 respectively

 11 .45*.45=.20 and .52*.52=.27 respectively
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The first question is whether it is possible to discern sub-groups in units within the net-
works being studied. The first decision to be made when answering the question is: what are
the criteria when defining a sub-group or clique. What was chosen here was that actors
forming a clique should have a direct relation to the other actors within the clique, i.e. the
length of the path between the actors should be =1 12. A problem arising from this simple cri-
terion is that it tends to ‘favor’ actors who name many contacts, but who, themselves, receive
few choices. This is due to there being no demand for reciprocity of choices, i.e. that two in-
dividuals need not choose one another in order to be in a clique.13  Table 2 gives a summary
of the results of this analysis.

The number of cliques existing within each network containing at least five members
(N=5), four members (N=4), etc. is shown in Table 2. It can be seen that there are relatively
few large cliques (N=5), whilst there is a large number of small cliques (N=2). This is quite
natural since the larger cliques largely consist of smaller ones.

Network/Unit                                     N=5            N=4            N=3            N=2
W ERE total 7 33 126 286
C ERE total 2 15 46 131
T ERE total 1 4 20 84
W Systems & Components 7 28 96 164
T Systems & Components 2 15 43 88
C     Systems & Components                     1                 4               19               69
W Systems 1 5 29 60
C Systems 0 2 11 41
T     Systems                                             0                 0                 7               34
W Components 6 20 56 77
C Components 2 12 29 37
T     Components                                      1                 4               12               33

Table 2. Number of cliques with N members at most ”1 distance” away.
Direction of choice has been ignored. Dichotomized data.

A comparison of the sections shows that in Systems there is an almost total lack of the
larger cliques, whilst they are more common in Components (6+2+1=9). Even the medium-
sized cliques (N=4, N=3) are more common in Components, whilst between the sections, the
difference for cliques comprising of dyads is not as big. Regarding competence- and trust-
relationships, the number of dyads is the same, in principle, within the sections.

The number of cliques existing on the combined unit levels (”Systems & Components”
and ”ERE total”) is due partly to the number of cliques within both sections, and partly to
those cliques containing actors not belonging to the sections. There were some examples of
the latter having 4 members, and among the smaller sizes they were not uncommon. Whilst
there were 56 work-related cliques of three in Components, and 29 in Systems (85 in total),
there were 96 within the combined Systems & Components unit, and 126 at the most over-
arching unit level. This means that there are eleven mixed cliques, which include actors from

                                               
 12 PathAB=1 indicates a direct relation between actor A and B, while PathAB=2 indicates an indirect relation, for ex-
ample A-C-B.

 13 Demand for reciprocity has been deleted due to internal drop-off. The demand would further have excluded all ex-
ternal actors,
since the data collection was made only among the designers at the two sections described.
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Systems and Components, and 30 cliques that include a actor who is not from either. This re-
flects the extrovert working pattern that is part of the operation within both departments (see
the introductory description of the operation of the organization).

The corresponding figures for the competence-related contacts (clique size=3) are much
lower. For Systems and Components  it is 40, rising only to 43 for Systems and Components
combined, and to 46 for ERE as a whole. The competence cliques exist primarily within sec-
tions, and contact with actors outside the section confines are limited.

If the cliques within the competence-related networks tend to be tied to sections, then
this could be said to be even more so for the trust-related. This is hardly surprising. Trust and
confidence in another is made easier by geographical closeness, and often exists between
close workmates. The workmate relationship is often a basis for a trust-related network.

Summarizing, it can be stated that the answer to the first question is that sub-groups
exist in both sections and in all three networks, but that the number and size of these vary.

Who are members of the existing cliques?
It is seldom that all the actors are in cliques, and it is possible that a limited number of

actors are members of several different ones. Two cliques having four members could well
have three actors that are members of both, whilst the fourth member in each clique varies.
The question as to who is a member of what clique has been tackled by a detailed study of all
the cliques having at least four members within the unit ERE total. By using this choice, even
cliques having members from outside the confines of the section (and even of the department)
are included.

Whilst some actors are members of several cliques, the majority are in just a few. There
are only eight actors who are members of more than six cliques, 68 belong to at least one.
The remainder, (over 100) do not belong to any four member clique.

The most common form of clique is work-related, and the actors belonging to many
cliques normally belong to several that are work-related. They can be looked on as the hub of
a work-related network. Some actors, however, have a very different profile. They are in-
cluded in work-related cliques, but it is within the competence-related network that they play
major rolls.

One actor is unique. In principle, he belongs to many cliques within each network. There
is no other having a similar profile. Obviously he is a very central figure within the total unit
being studied, and he plays an important part in the informal organization of the section to
which he belongs.

Are any actors functioning as a bridge between the cliques?
Actors who simultaneously belong to several cliques can function as bridging links be-

tween them. Three actors are examples of such bridging links, functioning as they do, be-
tween several competence-related cliques. No equally obvious bridging links are to be found
in the trust network, which is hardly surprising. That network comprises mainly of actors in
dyads, not in large cliques.

Summarizing the answers to the three questions above:

• Sub-groups exist within both sections and within all three networks.
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• Most sub-groups have relatively few members.

• Most sub-groups are found in the work-related network.

• Relatively few actors belong to many sub-groups.

• Only a few actors form bridging links between sub-groups within a network, or to
an even lesser  extent between groups in different networks.

Formal organization and social network at the MCP company

The analysis of the networks at MCP follows largely the procedures laid down for the
foregoing ERE analysis.

There are, however, certain factors that distinguish between the two case studies. The
study at ERE, covered actors who were highly educated engineers engaged in design work.
At MCP, the actors were mainly operators working in production, many of whom had a much
lower standard of education.

MCP is a division within a large group. The division manufactures disposable surgical ne-
cessities and similar medical care products. The study was carried out in one of the division’s
plants having about 400 employees.

For the past two years the factory has been undergoing considerable reorganization. The
aim being to create relatively independent production units of the Plant within Plan (PwP)
model. At the time of the study, the conditions surrounding factory organization were there-
fore somewhat diffuse. The new PwP organization was still being implemented, and the man-
agement structure was still not completely defined. The new managerial posts were still unoc-
cupied, and the previous positions were still anchored in the eyes of the employees.

The studied units

Data collection was carried out at four PwP’s within the factory unit. Over and above
these, there are also a number of other units for production, production planning, mainte-
nance, and production engineering within the factory.

The operators forming part of an PwP should in part, have the basic skills necessary for
their daily work and also have an understanding of the operation in general within the factory,
and in part a specialist ability covering for example economy, production planning or quality
control. There are group coordinators having specialist competence to operate as contact per-
son, provider of information, and coordinator between the different sub-groups within an
PwP.

Structure of the networks

Table 3 gives details for studying the distribution of choices and the degree of centraliza-
tion of the networks. As can be seen from the Sum column, there were few choices made for
several combinations of networks and units, but relatively more, however, over the total of
the networks.
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As was expected the mean values for choices received were considerably higher for con-
tacts within the work-related network compared with the other two. This applied to all units
under study, even though the size of the mean values vary considerably.

Competence-relationships are only very slightly developed in several of the sub-units,
taking PwP1 as a notable example. At ERE it was noted that the mean values for the three
networks could be ranged in the order Work-related > Competence-related > Trust-related
contacts. There was no such order at MCP, where the difference between the competence
and trust-related networks was inconsiderable. There was a slight tendency towards a higher
mean for the trust network. This can naturally be due to unusually strong trust relationships
between the employees. There is very little, however, to back up this interpretation. The re-
sults indicate rather one or more of the following reasons. The employees have, maybe, few
problems where further competence is required, or perhaps they do not know to whom they
should turn in such cases. It is also possible that they choose not to seek out the more com-
petent actors when they have such a problem. That there are such competent actors is obvi-
ous from the relatively high maximum values of competence contacts (by comparison with
other networks) existing in some of the PwP’s, and even within MCP total.

INDEGREE
Network/unit             Mean      Std dev           Max           Sum          Netw Centr
W MCP total 1.76 2.74 15 270 9 %
C MCP total 0.84 1.90 10 129 6 %
T     MCP total              0.54            1.67               12               83            8 %       
W PwP1 1.50 1.32 3 18 16 %
C PwP1 0 0 0 0 0 %
T     PwP1                     0.17            0.37                 1                 2            9 %       
W PwP2 1.38 1.82 9 62 18 %
C PwP2 0.27 0.98 5 12 11 %
T     PwP2                     0.38            1.00                 5               17           11 %       
W PwP3 0.66 1.42 6 19 21 %
C PwP3 0.28 0.83 4 8 14 %
T     PwP3                     0.28            0.78                 4                 8           14 %       
W PwP4 0.83 1.53 5 26 15 %
C PwP4 0.30 0.94 4 9 14 %
T     PwP4                     0.33            0.94                 4               10           14 %       

Table 3. Structural aspects of the three MCP networks (Work-related, Competence-
related
and Trust-related) structures. Dichotomized data.14

The existence of actors of resource in a network gives rise to high centrality values, since
many choices are concentrated on these actors. This is obvious primarily in the work-related
networks of the sub-groups. There is no great difference of centrality between the other two
types of network. The general situation seems to be that the somewhat few choices tend to go
to a relatively small number of actors in the network. This does not necessarily mean that the
choices apply to the same actors in the different networks. It is not certain, either, that those

                                               
 14 Choices made have been re-coded to: ”chosen” = 1 and ”not chosen” =0. For further explanation see Table 1.
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actors receiving many choices in one network, receive any in another. The same degree of
centrality can be shown, despite big structural differences between the networks.

Structural similarities between the networks

As with the ERE company, measurements were made of the structural similarities be-
tween the three networks by studying the way choices made were distributed between the
actors of the three networks. A high degree of similarity across the networks is equivalent to
a high correlation of the measurements. The result of this analysis can be seen in Figure 3 for
two of the units analyzed. The small number of available choices existing, in the other units in
question, makes analysis of them less meaningful.

The structural similarities of the networks appear to be quite considerable. The analyses
are, however, very sensitive 15  to the quality of the information on which the analyses are
based. The results should, therefore, be interpreted with caution. The clearest similarity lies in
the fact that there are a few actors within every network being given many choices, whilst the
remainder receive few, if any.16 Within PwP2 the competence and trust networks seem to be
near identical.

MCP total PwP2

Work Work

.72 .79 .77 .81

Competence Trust Competence Trust
.68 .95

Figure 3 Structural similarities in the pattern of choice within the three networks.
Pearson coefficients for choice within the networks.

The result well agrees, therefore, with the high degree of centralism within the three net-
works shown above. It is obvious that there are stars in these networks, but, are there sub-
groups?

Existence of sub-groups

As at ERE, the analysis of the occurrence of subgroups is directed towards seeking the
answer to the three questions:

• are there any sub-groups (cliques)?  If so,

• who are included in them? And

• are there actors acting as bridging links between them?

                                               
 15 The high drop-off,  resulting in the 0 value in the analysis (not chosen), tends  to distort the result. A actor not re-
ceiving a single choice in any of the networks, possibly due to weakness of the data collection, achieves the same
value in all networks, which raises the correlation coefficient.

 16 This is well illustrated if Spearman’s Rho is used as a measurement of relationship instead, then the value of the
coefficient will be reduced considerably. (to .45-.70).
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The number of actors varies considerably between the units under investigation, ranging
from 12–150, which naturally affects the chances for the creation of large cliques. Consider-
ing only the number of actors, then the probability of finding five-man cliques is therefore
lower among few actors. As can be seen in Table 4 there is no group of that size in the small-
est unit under investigation (PwP1). On the other hand, there are only a few of that size also
in the other PwP units.

The larger cliques are completely tied to the work-related network. In the other networks
there is not a single clique containing more than three members in any one PwP. There are, on
the other hand, a couple in the competence and the trust-related networks of MCP as a
whole. These implies that competence is drawn from cliques of actors which cross the PwP
boundaries. In the same way, the trust network is not bounded by any one PwP, but covers a
larger choice of actors.

Network/unit                    N=5            N=4          N=3              N=2
W MCP total 17 56 92 119
C MCP total 0 2 37 95
T   MCP total                          0                 2             25                 53
W PwP1 0 3 5 5
C PwP1 0 0 0 0
T   PwP1                                 0                 0              0                   2
W PwP2 2 9 14 27
C PwP2 0 0 0 12
T   PwP2                                 0                 0              4                 10
W PwP3 0 3 4 7
C PwP3 0 0 0 8
T   PwP3                                 0                 0              1                   5
W PwP4 2 4 4 8
C PwP4 0 0 3 5
T   PwP4                                 0                 0              4                   5
Table 4. Number of cliques with N members at most ”1 distance” away.

Direction of choice has been ignored. Dichotomized data (Work-related,
Competence-related and Trust-related networks)

It is not obvious how these results should be interpreted. Naturally it is advantageous if
the competence and trust relationships are widely spread throughout an organization. At the
same time it is a bit precarious that the group-feeling intended by the PwP formation has not
been reflected at all by the existence of competence and trust cliques in any one PwP.

Certainly there are small cliques in the units, but they should sooner be interpreted more
as traditional workmate relationships than an expression of group relationships.

It has already been established above, that almost all of the larger cliques (>3) belong to
the work-related network. It is now apparent that those actors belonging to many work-
related cliques, also belong to the few larger cliques found in the competence and trust net-
works.

There are some actors who clearly play an important role in the work-related network.
They are members of many different networks and can function as bridging links between
different work-related cliques. Some also play a part in tying together the different types of
network.
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The pattern becoming evident indicates a large difference in activity between the different
networks. At the same time one can see that, where there is activity within the competence
and trust-related networks, this is related to actors who are very central  within the work-
related network. There are, therefore, structural similarities between the networks although
the levels of activity differ considerably.

Summarizing we see

• that competence is drawn from cliques of actors where the PwP boundaries are
crossed. Similarly the trust-related networks are not restricted to one’s own PwP,
but embraces a larger choice of actors.

• that those actors who belong to several work-related cliques are also those who, at
the same time, are members of the few larger cliques existing in the competence
and trust networks.

• that some actors are members of several networks and function as bridging links
between the different cliques.

• there are no indications that the PwP concept has generated cohesive groups with a
strong degree of trust among the members of a PwP.

Relations between the formal and informal structures
From the company-specific analyses detailed above, it can be seen that different actors

have more or less important roles in different networks. Some can be more central than others
in a network. Many of the actors direct their choice towards this ‘star’ in the network. How-
ever it is not certain that the same actor is a ‘star’ in other types of network.

There can be numerous explanations as to why a actor emerges as a ‘star’ in a network.
This section focus the impact the formal position of the actor has on his ability to attract many
choices. The first question being tried is, whether there is any difference in the number of
choices directed towards an actor because of his formal position. If many choices are directed
to the formal positions, it can be assumed that the formal structure affects the informal one.

The effect the formal organization has on the way the informal relationships are struc-
tured can also be analyzed from another standpoint. That analysis is based on the boundaries
formally defined between the different sub-units of the organization. The framing of this
question relates to whether the contacts tend to be distributed between actors without consid-
eration to formally defined group membership (or equivalent) or, whether the contacts tend to
be concentrated within a limited, formally defined group.

The questions at issue are discussed in the following two sections.

How important are manager and specialist positions within the networks?

The formal positions tested are in part connected to the formal management hierarchy
and in part to positions that are based on the role as (technical) specialist. Data from Systems
& Components at ERE was used as a basis for the tests since the most thorough information
concerning these relations was to be found within that unit.

Two management levels can be distinguished from the material. One consists of managers
at section management level, and the other of managers for groups and teams in Systems or
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Components. In both sections there are also a number of actors who are technical specialists.
Table 5 shows the average number of choices directed to these categories of actors.17

                                              Work        Competence         Trust
Section managers 8.0 5.0 8.5
Group managers 3.3 1.3 1.9
Specialists 5.3 5.8 0.5
Others                                        3.4                  1.5                  0.9

Table 5 Mean number of choices directed to different categories of actors in
Systems & Components. Work-related, Competence-related and Trust-
related contacts.

A considerable number of choices were directed towards those at section management
level in all three types of network. The central importance of these positions with regard to
work, and to some extent, the competence networks, is hardly surprising. To a great extent
the result can be ascribed to the conditions of authority existing in most hierarchic organiza-
tions. The very central position management holds within the trust network is more note-
worthy and should be seen as praise for the kind of management being exerted within the sec-
tions. The employees obviously have considerable trust in their managers at section level.

The position of the lower management level differs considerably. The position of these
managers in the work-related network is surprisingly weak. The number of choices directed
towards the group managers is not different from those towards other employees. The same
can be said for the competence-related choices. A actor seeking competence to solve a com-
plicated problem turns to a specialist or to sectional management. On the contrary, he seldom
turns to his immediate superior for this type of competence support.

For trust based contacts, however, the situation is different. Here, the technical specialists
have no large part to play, and the tendency is to turn to a manager at either or both levels.

Taken together, the results of the analysis point towards the formal structure having not
inconsiderable influence on the way the informal contact pattern has developed. The invested
authority in being a manager stands out as an explanation for the number of choices directed
towards sectional management levels, whilst the specialists are central figures in the way
contact patterns are established in the everyday work, particularly when a actor has need of
access to (specialist) competence. At the same time it can be said that the formal organization
can only explain a limited part of the relationships existing within a network.

How important are organizational boundaries?

The second question is whether the formal boundaries as defined by the formal structures
are reflected in the pattern of contacts that constitute the informal structure. If the proportion
of choices made within a formally defined group of actors clearly exceeds the proportion of
choices directed by members of that group to actors outside the group, then it can be as-
sumed that organizational boundaries affect the pattern of informal contacts.18

The results of the analysis relating to these conditions at ERE and MCP are summarized
in Table 6. The organizational boundaries that were studied at ERE follow the sectional
boundaries. The contacts shown are therefore those taking place internally within the section

                                               
 17 Calculation based on Indegree according to UCINETx.

 18 Supplementary and alternative explanations are possible, but will not be the subject of this study.
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boundaries, and those taking place with actors not belonging to the section. At MCP the
boundaries are those between each PwP.

ERE: Work Competence Trust
Within unit 59% 70% 85%
Outside unit (external or between sections) 41% 29% 15%
n (No. of relationships in network)                      502             211             131
MCP:
Within unit 46% 22% 45%
Outside unit (external or other PwP) 54% 78% 55%
n (No. of relationships in network)                      270             129               83
Table 6. Choices within own organizational unit or outside the unit

At ERE the section boundaries form an important boundary for contact patterns. The in-
ternal contacts within sections are totally dominant, even though a number of external con-
tacts are made within the work-related network. Competence and, in particular, trust-based
contacts are primarily tied to actors within one’s own organizational unit.

At MCP quite another picture presents itself. It is true that some of the sub-units studied
are small, which increases the likelihood of external contacts, but the pattern is still rather
clear. The boundaries of one’s own unit have relatively little importance in relation to the
contact distribution pattern. The existence of many external contacts  does not necessarily in-
dicate that the informal organization is strong and deviates from the formal one. The high
proportion of external competence-based contacts at MCP is due, for example, to the lack of
certain competencies in the individual units. To solve problems, including a number of every-
day working problems within an PwP requires a contribution from formally selected special-
ists such as mechanics.

Summarizing, the results show that the organizational boundaries can play a not incon-
siderate part in the way the pattern of contact is developed within the whole organization.
There are, however, other factors which, individually or in co-operation with the organiza-
tional boundaries, are of equally great  importance. The existence of specialists whose job is
to serve several organizational units is, for example, a factor in the formal organization which
tends to bridge the formal organizational boundaries.

”Manipulative management” in order to create common mental
models

Manipulate means literally to able to handle something, especially with skills. It also
means that you are able to handle what you do in such a clever way as you get what you
wishes in a rather cunning way [15]. A manipulator is someone who manipulates another per-
son. Manipulative management will then mean management that in a skillful manner are able
to manipulate others in such a way that the manager are able get what he wants. This is done
in such a way that the manipulated person do not even know that he is manipulated. He will
act according to the manipulators wishes, even if it may be contrary to his own self-interest.
The less the manipulated are aware of his own interest, the more easy it will be to perform
this act of manipulation.
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Manipulative, modern management and New Leadership

The definition of manipulative management above may sound very negative, but manipu-
lation is part of many interpersonal relations. Leadership is always more or less manipulative.
Leadership is about making people do or thing something defined by someone else (the
leader). It is a process of influence whereby the leader has an impact on others by inducing
them to behave in a certain way [16]. ”Leaders ... change the way people think about what is
desirable, possible and necessary” [17, p 71]. Some researchers distinguish between manage-
ment and leadership, in such a way that the former stands for the daily routine running of an
operation, while leadership stands for changing the present situation [17] [18]. In the turbu-
lent environment of modern corporations the change aspects is heavily stressed. Continuos
change is a reality of many corporations, and management tend more or less to become man-
agement of  change. Modern management and leadership tend to address the same problems
today.

Modern, or ”new” leadership is according to [16] about ”transformational leadership” (to
be distinguished from ”transactional” leadership19). The leader is someone who defines or-
ganizational reality through the articulation of a vision which is a reflection of how he defines
the organization’s mission and the values which will support it. This leadership has culture
creation as the core element. The leader is someone who mould how members are to think
about the organization and their roles within it.

Management and leadership thinking have, however, many roots. One of these is Group
Dynamics, which usually means the study of patterns of internal interaction within the group,
its structure and the group’s relations to its environment. Group dynamic research became
very popular during and after the second world war, especially in the USA. The need to de-
velop knowledge how to organize, motivate and lead small groups was of utmost interest in
the war effort. The organization structure, communication between members, and the way
leadership is exercised are among the factors of special interest in these studies. A number of
studies were made focusing different aspects of small groups; membership, identification, co-
hesiveness and affiliation, how to utilize different ways to exert influence and pressure upon
groups and group members [20]. The development and importance of group standards, social
power, how to overcome resistance to change were all common themes of research. As a re-
sult of these research efforts a repertoire of practical methods developed that could be used in
the management of small groups. Through the use of knowledge about how an individual re-
acts and behaves in a small group contexts, simple leadership or management techniques
emerged.

These techniques emphasized a new a type of incitement to motivate people to work.
They became an important supplement to the previously used incitements based on enforce-
ment or material rewards, e.g. money (salary). Friberg [21, 22] discusses four generic types of
incitements, based on Etzioni’s [23] categorization of alternative means of control within or-
ganizations. The four incitement that are used to make people work are:

                                               
19 The distinction between transforming and transactional leadership is proposed by Burns [19]
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I. Enforcement
A. Physical enforcement (for example through the use of police, correctional

treatment, or military forces)
B. Biological incitement (for example starvation wages)

II. Material incitements (for example salary, wages)
III. Normative incitements

A. Social incitements
1. Involvement (positive feedback from group members)
2. Identification (identify with e.g. leader)

B. Internalized incitements (become part of own personality)
1. Moral (sense of duty)
2. Ideological (solidarity with idea)

IV. Inherent incitements (the activity itself is rewarding and meaningful to the individual
to do, there are no difference between work and  leisure time, work becomes a life
style.)

It is today hard to find any utilization of enforcement as an incitement in modern corpo-
rations, at least in the western countries. A mix of material and normative incentives are used
in almost all corporations today, and the trend is towards utilization of incitements further and
further down the list above. Material incentives are still very important, but a good salary is
not enough. A material incentive are often thought of as a ”hygiene factor”, and not as a
”motivator”. Hertzberg [24] introduced this terminology, and he differentiates between fac-
tors that management must eliminate to avoid dissatisfaction in the work force (for example
factors related to company policy, administration, salary), and factors that may be used to
motivate people on the job. In the latter case you have to rely on characteristics that people
find intrinsically rewarding (for example achievement, recognition, the work itself, responsi-
bility and growth). Normative and inherent incitements seem, then, be adequate as motivators
as these incitements are related to intrinsically rewarding factors.20

In short, modern management will rely heavily on normative and inherent incentives, and
it focus’s continuous change rather than running a routine business in a stable environment.

Development of a corporate culture, where learning processes is an predominant factor,
match these requirements of modern manipulative management. The ability to manipulate the
processes through which a corporate culture is developed, and a learning process is started, is
key knowledge in effective modern management.

Organizational learning as development of a common mental model

Organizational learning is often based upon individual learning, even if the connection is
not always there. It is by the whole difficult to prove when an organizational learning has
taken place. One reason for this difficulty stems from the often diffuse definitions flourishing
about organizational learning really is [25]. A way of getting to  grips with the problem is to

                                               
20 Monetary rewards should, according to [24], be treated as a hygiene factor. Research results tend, how-

ever, stress pay, and pay systems, as very important factors in explaining performance development in
organizations.
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start from the perspective that organizational learning can be viewed as changes of the com-
mon collective mental models within an organization [26]. A common mental model defines
the way members view their organization (‘What are we here for?’, ‘What are we doing?’
How do we evaluate what we are doing?’ etc.), and how it is related to, and viewed, by the
surrounding world. (‘What do they say about us?’). A common mental model is therefore a
form of ‘global perception’ in which the own organization is part of a larger ‘global picture’.
Common mental models are manifested by the way the organization handles internal and ex-
ternal relations, the organizational routines, standards and values. Organizational learning
processes can be defined as changes in the common mental models within an organization.
These changes can be slow and gradual, and the individuals who bring them about are not al-
ways aware that they are taking place. The changes will not be apparent until the present
situation can be placed in relation to the previous situation, the new organizational routines
and mental models compared with the old. Manipulative management is about changing the
common mental models of the corporation in a skillful way.

An example from one of the companies being studied of a change of the type discussed is
the change that took place at ERE. A few years ago the company was looked on by its em-
ployees as a defense industry, that developed and manufactured products primarily for the
defense of the forces. In such an industry the rules of the game, values and priorities are
rather special. The strain on time during product development is moderate. Development and
contract times are long, with considerably more focus on quality and performance than on the
aspects of cost and profitability. These perspectives and perceptions was reflected in the way
management presented the company to outsiders.

Today the image of the company is quite different. The previously obvious reference to
‘defense industry’ is less mentioned, and new strategic aims are emphasized. Economically
related questions play a far greater role as do the time aspect and market requirements. The
reason behind this is that ‘civil’ products, coupled with the proximity to the market and dif-
ferent categories of customers, have become of greater importance for the company.

This new image is shared by the majority of employees and one can say that the common
mental model within the company has undergone considerable change. Therefore, it can be
stated that a considerable organizational learning has taken place. The company has devel-
oped new organizational routines to cope with its changed circumstances, a process of change
that is still going on.

A change of common mental models requires communication between the individual ac-
tors in an organization. Mental models cannot be common unless they are communicated.
That which must be communicated forms the basis of the establishment of both the formal
and the informal structures of a company. This applies to both the formal rules and routines
and to the practices that become established in the everyday work.

In the introduction to this report, there is a description of changes in the environment of
companies exposed to competition that tends to lead to new priorities towards increased
flexibility and adaptability. Re-shaping the priorities heightens the importance of the informal
structures in a company. The informal structures tend to be more mobile and flexible. At the
same time they provide better prerequisites for the creation of motivation and engagement
among the employees than the formal structures. Hence, they provide a firm basis for both in-
dividual and collective learning in an organization. A conscious use of the advantages of the
informal structures ought therefore to be of interest to the management of companies similar
to the ones discussed above.
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Congruence between the formal and informal structures

The methods of network analysis laid out in this report can be used to create a clearer
picture of the different types of informal relationships existing within a company. The formal
organization is the main tool for control and administration of a company. From the manage-
ment point of view then, considerable variations between the formal organization and the in-
formal networks created problems. Large deviations mean that the formal system is incapable
of controlling the way the operation is actually being run. In such a case consideration should
be given to measures that can lead to increased congruence between the structures.

A deliberate use of informal relations as a component of modern management21 is, not
without problems. There are both theoretical and practical problems and ethical problems.

One basic problem lies in the internal conflict built into the concepts of formal and infor-
mal structures. When informal structures are deliberately used by management, they loose
their informal nature and become formal structures. However, the informal relationships can
be seen, at least in part, as being a reaction to the formal ones. When what was once informal
is transformed to something formal, then before long new informal structures appear. Man-
agement may solve this dilemma through adopting measures to attempt to eliminate the dif-
ference between what is formal and informal. Such a manipulative solution brings, however,
ethics into the picture.

Changes in the work organization are often resorted to when attempting to resolve the
difference between the formal and the informal. Through the introduction of the ”team con-
cept” strong ties can be created between the individual, the group and the company. These
methods are making team members ”internalizing” the management aims. Through the inter-
nalization process the need for management control diminish. The employee becomes a self-
controlling coworker, who shares the culture, the norms and values and the corporation, and
who has made the missions and the goals of the corporation his own. One way to achieve this
is to erase the differences between the individual and collective perspective, perceptions, aims
and interests. The mental models of the employees are made the same as the common mental
models of the corporation. This is a clear manipulative trait in modern management.

The fusion of formal and informal structures

There are some issues that need to be considered prior to commencing any process to-
wards increasing the fusion of the formal and the informal structures. These are:

• what one wishes to achieve by the change,

• if it is the formal or the informal structure that should be changed, and

• how can the change be achieved.

The framing of the three issues is discussed briefly in the following sections.

What does one wish to achieve through the fusion?

The first question is a matter of what one wishes to achieve by improving the congruence
between the structures. The question has been raised in earlier discussions. By deliberately
using the strong features of the informal structure, management can reinforce the ability to re-

                                               
21 In the following text management stands for both management and managing an operation.
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spond to quick-changing demands of the world around, increase the motivation and engage-
ment of the employees, thus improving the prospects of directing the operation towards the
strategic aims of the company. A wider answer is that the achievement wanted is increased
competitiveness through increased flexibility, adaptability and efficiency. This can be achieved
by letting the formal and informal structures support each other, and possibly by letting them
fuse.

Quite naturally there can be other, less general, purposes for studying informal relation-
ships. Such information can be used, for example, to obtain an insight into the way the infor-
mal leadership functions in an organization, if there are isolated persons in the organization,
and if the envisaged formal controlling principles function as was anticipated.

Change the formal or the informal organization?

The second question is whether it is better to adapt the formal organization to the infor-
mal one, or vice versa. To this question there is no universally applicable answer. It depends
upon the build-up of the informal structure, and the way in which the existing structure can be
expected to contribute to supporting the existing operation. At ERE, the sections studied
were both concentrated on developing new products. The products differed, as did the num-
ber of products the sections were engaged in etc. Similarity in operation of the two sections
would even so be considered greater than the dissimilarity.

At the same time, the analysis of the three social networks studied points to considerable
differences in both volume and structure. The volume of relationships in one of the sections is
considerably larger than in the other, the degree of centrality is greater, and a larger number
of the relationships are tied to a few central, and formally appointed positions. However, op-
erations function well within both sections and it would be difficult maintain say that one
functions better than the other. One can, however, interpret the more centralized networks as
being less robust. They are vulnerable if any of the central actors leave the organization. The
loss of such a ‘star’ would mean considerable disturbance of the existing network.

The degree of centrality of the competence network is also important for the way learning
is carried out in the organization. A high degree of centrality in this network means that the
competence is very unevenly distributed between the members. If management strives to-
wards a more even distribution of competence among the members, an advantage if the aim is
for a robust system, then the high degree of centrality is an indication that the target has not
been reached. A more even spread of competence, with a high volume of contacts, indicates
on the other hand that each has some form of competence that others seek.

An uneven distribution of competence is therefore examples of the fact that the formal
structure of the organization is not functioning as was hoped, if the aim was to create an even
distribution. The result of a study of social networks can therefore be used by management to
obtain an appreciation as to whether the operation within the unit is working in a way not
countering the intentions.

There are other examples of the ways network analysis can be used to indicate the occur-
rence of this type of problems. The operations of the development-oriented sections above
require co-ordination of the work, both within and between the sections. An analysis should
therefore be made of both the intra-related contacts within the unit, and the interrelated  be-
tween the units. There should then be a further check of the external contacts. Many internal
relations combined with few external ones within a competence network can point to a
closed-door attitude of a group towards impressions from the outside. This in turn can lead to
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dismissal of suggestions by others to the solution of a problem. An indication of the existence
of the Not-Invented-Here (NIH) syndrome.

The answer to the question as to whether the formal or the informal structure should be
changed, is therefore ‘it all depends’. It depends on the direction of the operation, on the view
of the situation with regard to the operational management, and on the structural qualities of
the informal social networks. The answer  agrees with a contingency-perspective, i.e. the so-
lution must be adapted to the prerequisites prevailing.

How can the desired change be achieved?

The last question is how can management initiate and control the process of change that
is expected to lead to the desired changes? An over-arching answer to this question has been
discussed above under the heading ‘manipulative management’. By the measures given there,
management increases the possibilities for the targeted operation of the company to be
strengthened, and thereby, hopefully, the competitiveness by intentional use of the forces ex-
isting in the inter-human contact patterns.

There is also the possibility of giving an answer to the question at a more concrete level,
even if the result is not so thorough. As discussed above, the results of the different analyses
can indicate the existence of problems within an organization. Several of these can be dealt
with by small adjustments in work routines or changes to the control systems that are avail-
able within a company.
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