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In Castells’ view the modern world, more than ever before, is char-
acterized by global interrelations and dependences that determine
and change social behaviour, the economy, and also communication
between social units—such as people and institutions.1 Even if,
according to Castells, society is determined ever more strongly by
networks, the question arises as to what extent this is a new phe-
nomenon. In philosophy and social anthropology it is assumed that
in humans lack of natural instincts has always led to social depend-
ence and thus has constructed social networks.2 Accordingly, from
the moment of birth the human relies on a social environment to sat-
isfy his basic needs and to learn the cultural codes (for example, lan-
guage, behaviour, norms and values). This is the only way that he
can integrate into society and become capable of survival. The signif-
icance of networks for actors, the effects they bring about and similar
issues are the focal point of so-called ‘relational science’ that has
developed since the late nineteenth century. It does not deal primari-
ly with social units, but conceives of them ‘pre-relationally’. Actors
are only constituted by the social relationships that exist between
them and should be understood as ‘terms of relations, and as such
can never be “given” in isolation but only in ideal community with
each other’.3 The relationship as such is the focus and becomes ‘the
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1 Manuel Castells, The Rise of the Network Society. The Information Age: Econ -
omy, Society and Culture, vol. i (Cambridge, 1996).
2 Jean-Jacques Rousseau, Emile: Oder über die Erziehung (Stuttgart, 1998; 1st
pub. 1762); Arnold Gehlen, Anthropologische Forschung: Zur Selbstbegegnung
und Selbstentdeckung des Menschen (Reinbek bei Hamburg, 1961).
3 Ernst Cassirer, Substance and Function and Einstein’s Theory of Relativity (New
York, 1953), i. 36.
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primary unit of analysis rather than the constituent elements them-
selves’.4 So the relational approach concentrates on the actors’
embeddedness in their environment.5 Environment is understood as
the structures formed by relationships that offer or restrict behav-
ioural options and, beyond that, influence the way in which the
actors perceive themselves. According to the ‘radically constructivist’
definition of the relational paradigm, culture, identity, and sense are
also created in relationships and thus constitute the starting point for
that social identity from which society emerges in the first place.6 The
research fields in which the relational approach can be applied are
therefore manifold. Relationships can, for instance, be examined as
regards reciprocity or behaviour in small groups (for example, fami-
ly or work relations). Processes of socialization and diffusion (for
example, knowledge, illnesses, luck) can be looked at just as much as
processes of migration or cultural exchange, economic relations and
social movements. In mathematics, historical science, information
technology, and physics, too, (social) relations are modulated with
the aid of graph theory (for example, swarm behaviour). The focus is
on social relationships of all sorts and the structures deriving from
them, which are examined with the aid of so-called network analysis. 
How are networks to be understood against the backdrop of rela-

tional science, and what sorts of analyses do social scientists and
humanities scholars have at their disposal? In general networks can
be defined ‘as a specific set of linkages among a defined set of per-
sons [actors], with the additional property that the characteristics of
these linkages as a whole may be used to interpret the social behav-
iour of the persons [actors] involved’.7 Historically, two ideal types of
network analysis have developed: ‘whole networks’ and ‘egocentric
networks’.8 The analysis of whole networks seeks to establish all
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4 Mustafa Emirbayer, ‘Manifesto for a Relational Sociology’, American Journal
of Sociology, 103/2 (1997), 281–317, at 287. 
5 Mark S. Granovetter, ‘The Strength of Weak Ties’, American Journal of
Sociology, 78/6 (1973), 1360–80.
6 Harrison White, Identity and Control: A Structural Theory of Social Action
(Princeton, 1992).
7 James C. Mitchell, Social Networks in Urban Situations: Analyses of Personal
Relationships in Central African Towns (Manchester, 1969), i. 2.
8 Roland S. Burt, ‘Models of Network Structure’, Annual Review of Sociology,
6 (1980), 79–141.



existing interior relations of a set of actors. These form part of a
delimited system (for example, school class). The focus of inquiry lies
on whether and in what way the members within the defined bound-
ary are linked up. Relations to actors outside are not taken into
account. So the focus of interest lies on the global structure of the net-
work and the interactive patterns it contains.9 The focus of egocentric
network10 analysis lies on the relations of an actor (ego) (for example,
persons, organizations) and the social environment (alteri). By this
method, ego’s network is established from his or her subjective point
of view. Questions touching on ego’s partners (‘actors/name genera-
tors’) in everyday life are posed to identify ego’s contacts (alteri) to
whom a defined relation is maintained; this is then shown using con-
necting lines (edges). Further personal and socio-demographic data
such as age, sex, contact frequency, and level of education are subse-
quently gathered using so-called ‘actor/name interpreters’. Ego-net-
works represent an individual’s overall pattern of relationships. The
focus lies on the embeddedness of single actors in their social envi-
ronment. Egocentric network analysis is put to work in cases where
the group under investigation is hard to delineate or the sheer size of
the whole suggests the study of individual cases.11 Networks can be
established quantitatively or qualitatively.12 Quantitative network
analysis focuses on calculating formal aspects of network structure,
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9 Stanley Wasserman and Katherine Faust, Social Network Analysis: Methods
and Applications (New York, 1994).
10 There are authors who still distinguish between personal networks and
egocentric networks: Marinda J. Lubbers, Jose L. Molina, and Christopher
McCarty, ‘Personal Networks and Ethnic Identifications’, International
Sociology, 22 (2007), 721–41.
11 Claude S. Fischer, Robert M. Jackson, Ann C. Stueve, Kathleen Gerson,
Lynne M. Jones, and Mark Baldassare, Networks and Places: Social Relations in
the Urban Setting (New York, 1977); Barry Wellman, ‘The Community
Question: The Intimate Networks of East Yorkers’, American Journal of
Sociology, 84 (1979), 1201–31; Marinda J. Lubbers, Jose L. Molina, and
Christopher McCarty, ‘Personal Networks and Ethnic Identifications’, Inter -
national Sociology, 22 (2007), 721–41.
12 Markus Gamper, Michael Schönhuth, and Michael Kronenwett, ‘Bringing
Qualitative and Quantitative Data Together: Collecting Network Data with
the Help of the Software Tool VennMaker’, in Maytham Safar and Khaled A.
Mahdi (eds.), Social Networking and Community Behavior Modeling: Qualitative



that is, standardized data on the basis of which structural units of
measurement like density, centrality, or actors’ prestige, cutpoints
between sub-networks (cliques) and density can be calculated.13 The
focus of qualitative network analysis lies not solely in the mere exis-
tence of relations in a social network but their quality too. What is
important is the actor’s view of the network, in order to comprehend
and analyse their dynamics and the subjective meanings and stories
of relations.14
In this essay the historical development of network research will

be outlined. The most influential lines of development and their rep-
resentatives from the humanities and the social sciences, from the
nineteenth century until today, will be presented here as examples,
and it will be demonstrated that a relational science has developed.
To start with the theoretical origins, mainly deriving from sociology,
will be briefly presented (I), then the most important empirical begin-
nings from the educational sciences and psychology, for example,
Child Studies (II). Linking up with this the focus is on industrial soci-
ology and urban and anthropological community research studies
from the USA and Manchester (III). I will then go on to show how
network research has developed since the 1970s into an important
branch of research in various disciplines (IV). 

I. Theoretical Roots

The first theoretical roots of social relations originate at the beginning
and particularly in the second half of the nineteenth century. The sig-
nificance of social structures is to be found especially in the work of
European sociologists such as Karl Marx, Emile Durkheim, Nobert
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and Quantitative Measures (Kuwait, 2011), 193–213; Nicole E. Coviello, ‘Inte -
grating Qualitative and Quantitative Techniques in Network Analysis: Quali -
tative Market Research’, An International Journal, 8/1 (2005), 39–60. 
13 Wasserman and Faust, Social Network Analysis.
14 Rainer Diaz-Bone has written a critical article about qualitative network
analysis, ‘Does Qualitative Network Analysis Exist?’ (2007), online at
<http://www.qualitative-research.net/index php/fqs/article/viewArticle /
224/493>, accessed 21 Nov. 2010; Gamper, Schönhuth, and Kronenwett,
‘Bringing Qualitative and Quantitative Data Together’.



Elias, Alfred Schütz, Georg Simmel, and Leopold von Wiese. ‘[A]ll
tried to specify the different kinds of social ties that link individuals
in different forms of social collectivities.’15 Karl Marx, for instance,
proposed that the social structure and position of the individuals in
this are constructed from the relationships between the various
groups—in this case, the expropriated and the expropriators. Even
though Marx’s theory focuses on capital and its distribution, for him
the structures of distributing the means of production play a key role:
‘Society does not consist of individuals, but expresses the sum of the
relationships that exist between them.’16 Amongst the classical writ-
ers, however, it was mainly the Germans, Simmel (1908) and von
Wiese (1924), who recognized the importance of social structure for
analysing human behaviour and society.
Simmel maintains that forces of attraction exist between points

and that individuals combine in networks. In his view the only way
that society becomes possible at all is ‘that the individuality of the
individual finds a place in the structure of the generality, indeed that
right from the start this structure, despite the incalculability of the
individuality, is geared towards this and its achievement’.17 Against
the backdrop of this interaction Simmel talks explicitly of networks.18
The sociologist assumed an interlocking of various social circles in
which individuals share. So everyone is in various forms of mutual
relationship with everyone else, which advances the process of
socialization. What is remarkable about Simmel’s theoretical ideas is
that it is only the form of relationships that provides insight into
cohesion processes and tendencies towards individualization. At the
same time they can also be called upon to explain why norms are fol-
lowed or changed.19 What should be emphasized particularly here is
that numerous structural characteristics of social relations used in
network literature today (e.g. homophily, number of people) were
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15 Linton C. Freeman, The Development of Social Network Analysis: A Study in
the Sociology of Science (Vancouver, 2004), i. 15.
16 Karl Marx, Grundrisse der Kritik der politischen Ökonomie (Berlin, 1953; 1st
pub. 1857–9), 176.
17 Georg Simmel, Soziologie: Untersuchungen über die Formen der Vergesell -
schaftung (Berlin, 1908), i. 30.
18 Ibid. 30.
19 Ibid. 20–30.



already dealt with by Simmel,20 and the significance of triads, as used
today in the balance theory, already posited.21
If Simmel was the one who provided theoretical underpinning for

the significance of networks, it was Leopold von Wiese who took the
idea forward and further systematized the types of relations. Here he
distinguishes between social processes in which social units either
become closer or more distanced. Various distances between social
units—that can be measured empirically—the social space in which
the processes of networking play out, and the social edifices that are
constituted from the linked relations of the social units. Here von
Wiese emphasizes the importance of dynamics and change in the
relational network.22
Even though the theoretical approaches mainly played a signifi-

cant role in German-speaking sociology, the first important academ-
ic studies of relations between humans,23 and the structures emerg-
ing from them were largely produced in other disciplines—psychol-
ogy, educational sciences, and anthropology.

II. Network Analysis in Psychology and Educational Science

Some of the first empirical studies on the path towards Social
Network Analysis arose in educational science and psychology. Most
of them can be subsumed under the concept of Child Studies. Their
roots can be traced back to the end of the nineteenth century. Research
into social relations was largely conducted in schools. By using par-
ticipatory observation, and quantitative and qualitative interviews,
relations between school children were analysed. Here the studies of
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20 Bettina Hollstein, ‘Strukturen, Akteure, Wechselwirkungen: Georg Sim -
mels Beiträge zur Netzwerkforschung’, in Christian Stegbauer (ed.), Netz werk -
analyse und Netzwerktheorie: Ein Neues Paradigma in den Sozialwissen schaften
(Wiesbaden, 2008), 91–103.
21 Simmel, Soziologie, 80–2.
22 Leopold Wiese, System der Allgemeinen Soziologie (Berlin, 1924).
23 The first attempts at raising data systematically regarding non-human
relations date back to 1810 and the Swiss biologist Pierre Huber. He exam-
ined the interactions amongst ants and amongst bees. Freeman, The
Development of Social Network Analysis, i. 16.



whole networks by Johannes Delitisch should be mentioned,24 as well
as the one by Will Monroe,25 which must be the first egocentric study.
Some of the first research by the pedagogue Johannes Delitisch,

which is both innovative and detailed, represents, in fact, the start of
systematic research on relations. In his analysis of friendship net-
works of 1880–1 Delitsch used a mixture of methods—observation,
interviews with school children and parents, and analysis of pupils’
essays. In order to understand how friendships are formed and how
youngsters develop in their identity, he examined the whole network
of 53 boys in class 4 of a secondary school. Here he was already using
an adjacency matrix to record the relations between the pupils. He
recorded both offered friendships (rows = ‘I’) and attempts at friend-
ship (columns = ‘I’). At the same time he noted reciprocal relations, in
other words, actual frendships (+) (see Figure 1). Based on his data we
were able to demonstrate, for instance, that older boys who were
repeating a class were generally very popular with their younger
classmates.26 Monroe produces similar findings (1898).27 He was also
interested in friendship networks between adolescents. Unlike
Delitsch he used a purely quantitative approach and a kind of ego-
centric network analysis. He asked 1,068 boys and 1,268 girls aged
between 7 and 16: ‘What kind of chum do you like the best?’ Like
Delitsch he also found that the children he asked liked to have friends
who were older than them or at least of the same age. He was also able
to show that the pupils tended towards gender homophily. During
this time other studies emerged that dealt with the same topics,28 for
instance, Terman (1904), Almack (1922), Reinigen (1924), and Bott
(1928).29
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24 Johannes Delitsch, ‘Über Schülerfreundschaften in einer Volksschul -
klasse’, Zeitschrift für Kinderforschung, 5/4 (1900), 150–63.
25 Will S. Monroe, ‘Social Consciousness in Children’, Psychological Review, 5
(1898), 68–70.
26 Richard Heidler, Markus Gamper, Andreas Herz, and Florian Eßer,
‘Relationship Patterns in the Nineteenth Century: The Friendship Network
in a German Boys’ School Class from 1880 to 1881 Revisited’, Social Networks,
37 (2014), 1–13.
27 Monroe, ‘Social Consciousness in Children’.
28 For a summary of the English studies see Lincoln C. Freeman, ‘Some Ante -
cedents of Social Network Analysis’, Connections, 19 (1996), 39–42.
29 Lewis M. Terman, ‘A Preliminary Study of the Psychology and Pedagogy
of Leadership’, Journal of Genetic Psychology, 11 (1904), 413–51; John C.
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Figure 1: Adjacency matrix of 53 boys in a 4th Class.

The senders of ties are written in the columns, and the receivers in the
rows.

Source: Johannes Delitsch, ‘Über Schülerfreundschaften in einer Volks -
 schulklasse’, Zeitschrift für Kinderforschung, 5/4 (1900), 160–1.



The same research interest, but a different way of presenting net-
works, was developed in the 1930s by the very extrovert psychiatrist
Jakob Moreno with the help of his colleague, the psychologist Hellen
Jennings: namely, the sociogram.30 The ‘inventor’ of sociometry and
psychodrama had already been examining the emergence of small
groups and the processes that occurred within them since the 1920s.
Like his predecessors, his focus was on the processes of inclusion and
exclusion in children and young adolescents.31 Using data raised
through discussions, observations, role-playing (psychodramas), and
questionnaires he put together so-called sociograms. Here he entered
the people (node) and joined them up with lines (edges), until a net-
work emerged (see Figure 2). The allusion to Darwin’s selection the-
ory in what must be his most well-known book Who Shall survive?
(1934), in which he presents the principles of his theory, is certainly
no coincidence. In his view, the procedure he used represented in
detail the process of natural selection in social groups and showed
that it is possible to influence the selection process. The aim was to
change society in a positive sense.32
The question about individuals’ relationships with one another

and how their attitudes to one another can change was also of inter-
est to Fritz Heider. Drawing on Wolfgang Köhler’s Gestalttheorie,33
and Kurt Lewin’s Field Theory,34 he developed the Balance Theory
and examined the interplay between people’s social relations and
attitudes in small groups. Heider describes his basic assumption as
follows: ‘Attitudes towards persons and causal unit formations influ-
ence each other. An attitude towards an event can alter the attitude
towards the person who caused the event, and, if the attitudes to -
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Almack, ’The Influence of Intelligence on the Selection of Associates’, School
and Society, 16 (1922), 529–30; Karl Reininger, Über soziale Verhaltungsweisen in
der Vorpubertät (Vienna, 1924); Helen Bott, ‘Observation of Play Activities in
a Nursery School’, Genetic Psychology Monographs, 4 (1928), 44–88.
30 First attempts at sociogram research had already been made at an earlier
stage, e.g. Rudolf Lochner, ‘Das Soziogramm der Schulklasse’, Zeitschrift für
Pädagogische Psychologie, 28 (1927), 177–205.
31 Jakob L. Moreno, Who Shall Survive? (Washington, 1934), i. 104, 129.
32 Ibid. i. 7. 
33 Wolfgang Köhler, Intelligenzprüfungen an Menschenaffen (Berlin, 1921).
34 Kurt Lewin, ‘Field Theory and Experiment in Social Psychology: Concepts
and Methods’, American Journal of Sociology, (1939), 868–96.



wards a person and an event are similar, the event is easily ascribed
to the person. A balanced configuration exists if the attitudes towards
the parts of a causal unit are similar.’35 The triad formed by this con-
stellation consists of three units: the node P (person), the = node O
(other), and the node X (object of attitude).
The balance theory is still highly regarded in network analysis

today.36 In network research the object of attitude X is often defined
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35 Fritz Heider, ‘Attitudes and Cognitive Organization’, Journal of Psychology,
21 (1946), 107–12, at 107.
36 e.g. Jürgen Lerner, Ulrik Brandes, Patrick Kenis, and Denise van Raaij,
‘Modeling Open Web-based Collaboration Networks: The Case of Wiki -
pedia’, in Markus Gamper, Linda Reschke, and Michael Schönhuth (eds.),
Knoten und Kanten 2.0: Netzwerkanalyse in Medienforschung und Kultur anthro -
pologie (Bielefeld, 2012), 139–60.

Figure 2: Sociogram of an 8th Class.

Source: Jakob L. Moreno, Who Shall Survive? (Washington, 1934), 161.



as the ‘Third Person’. The relations are examined here on the basis
that an individual (unconsciously) seeks to balance out his relations.
A triad is balanced if all three relations are positive or two relations
are negative and one is positive. Balance can be said to exist in a net-
work if, for instance, node P has a positive relationship with node X
and at the same time sympathy exists between node O and the per-
son X. To put this over-simply: my friend’s friend is also my friend.
While the assessments were mostly just restricted to frequency or

simple calculations of homophily, and the visualization of the
sociogram had not yet been standardized, in the 1940s and 1950s a
strong mathematical branch developed in psychology. One of the
main reasons for this development was dissatisfaction with the
options for representation that existed at that time, which, in spite of
everything, were only suited to structuring networks in a limited
way, as well as the difficulties in interpreting a large number of cases.
Thus the edges in a sociogram could be placed without any specific
rules, the result being that any given network could be depicted in
various different ways. So in many cases it was impossible to com-
pare several sociograms/networks. Interpretation of the image was
also hindered by a large number of nodes and edges. In order to rem-
edy this, research was done into determining structural co-efficients
that could be interpreted independently of graphs and which form
the basis of quantitative network analysis today.
So psychologists returned to the ideas of Child Studies, for

instance, Moreno (1934),37 Bott (1928),38 and the social psychologist
Lewin (1936),39 in order to analyse social relations mathematically,
and thus comparatively. Mary Northway (1940) and Lloyd A. Cook
(1945)40 create an easy way to visualize social network data. To
achieve this Northway worked with concentric circles to portray the
acceptance of individuals and the preferred relations between people
within social groups. Here the circles represented degrees of accept-
ance, varying by one-quarter, into which the group members could
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37 Moreno, Who Shall Survive?
38 Bott, ‘Observation of Play’.
39 Kurt Lewin, ‘A Dynamic Theory of Personality: Selected Papers’, Journal of
Nervous and Mental Disease, 84/5 (1936), 612–13.
40 Lloyd A. Cook, ‘An Experimental Sociographic Study of a Stratified Tenth
Grade Class’, American Sociological Review, 10 (1945), 250–61.



be categorized (see Figure 3). The collected data was visualized in
these circles. In the 1980s, Kahn and Antonucci used nearly the same
concept to collect network data visually.41 Figure 4 shows an exam-
ple of a ‘convoy’ with the corresponding roles of the alteri. Ego is
positioned in the middle, represented by a ‘P’. Moving outwards
from the innermost circle the importance in terms of providing sup-
port diminishes for ego. In the outermost circle are the people who
provide ego with the least support.42 The so-called Social Convoy
Model was taken up again in particular by the so-called ‘new’
Qualitative Network Analysis or Visual Network Ana lysis.43
If the first mathematical steps were still fairly rudimentary, Alex

Bavelas (1947) went beyond ‘simple forms’ of representation. This
psychologist dealt with communication within networks and devel-
oped mathematically conveyable parameters capable of providing
information, for instance, centrality. Using this value the importance
of an actor for the whole network can be assessed. In the early 1950s
at the MIT Bavelas examined the influence of key actors on the work
achievement and ways of functioning within groups.44
The experiment carried out by Stanley Milgram in the late 1960s

on the so-called Small World Problem was also based on mathemat-
ical problems that had already cropped up in the 1950s. Ithiel de Sola
Pool and the mathematician Manfred Kochen had looked at how
social networks function and tried to tease out the mathematical

22

MARKUS GAMPER

41 Robert L. Kahn and Toni C. Antonucci, ‘Convoys over the Life Course:
Attachment, Roles, and Social Support’, in Paul B. Baltes and Olim G. Brim
(eds.), Life-span Development and Behavior (New York, 1980), i. 383–405.
42 Ibid.
43 Markus Gamper and Michael Kronenwett, ‘Visuelle Erhebung von ego -
zentrierten Netzwerken mit Hilfe digitaler Netzwerkkarten’, in Sabrina
Kulin, Keno Frank, Detlef Fickermann, and Knut Schwippert (eds.), Soziale
Netzwerkanalyse: Theorie—Methoden—Praxis (Münster, 2012), i. 151–66;
Michael Schönhuth, Markus Gamper, Michael Kronenwett, and Martin Stark
(eds.), Visuelle Netzwerkforschung: Qualitative, quantitative und partizipative Zu -
gänge (Bielefeld, 2013).
44 Alexander Bavelas, ‘Communication Patterns in Task-Oriented Groups’,
Journal of the Acoustical Society of America, 22 (1950), 723–30; Alexander Bavelas
and Dermot Barrett, ‘An Experimental Approach to Organizational Com -
munication’, Personnel, 27 (1951), 366–71.
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implications.45 The main feature here was the degree to which the
actors were linked together, or which nodes could be reached via a
certain number of edges.46 Milgram now set about testing the leg-
endary assertion, ‘My, it’s a small world!’ to see whether it was actu-
ally true.47 To do so, he got people on the West coast of the USA to
send a packet to an otherwise unknown person in Boston. The con-
dition was that they had to get the packet to the selected recipient via
contact people.48 The result of the experiment was that on average 6.4
intermediaries were required to get the packet to the unknown
addressee. However, the study was not without its critics. They
pointed to the low success rate in sending the packets, since of 300
only about 30 per cent reached their destination. Milgram’s findings
were therefore reminted as the Six Degrees of Separation thesis.49
At almost the same time (1940s) as Bavlas, Leon Festinger, head of

the Centre for Group Dynamics at the University of Michigan,50 and
his colleagues Ducan Luce and Albert Perry focused on the factor of
clique formation within networks.51 Festinger established that: 

The more cohesive the group, that is, the more friendship ties
there are within the group, and the more active the process of
communication which goes on within the group, the greater
will be the effect of the process of communication in produc-
ing uniformity of attitudes, opinions, and behaviour, and the
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45 Even though they had been working on this phenomenon since the 1950s
they did not publish a paper in this period because they thought they could
not really describe it. Manfred Kochen (ed.), The Small World (Norwood, NJ,
1989).
46 The article on this topic, however, was not published until the late 1970s.
Ithiel de Sola Pool and Manfred Kochen, ‘Contacts and Influence’, Social Net -
works, 1/1 (1978), 5–51.
47 Stanley Milgram, ‘The Small World Problem’, Psychology Today, 5 (1967),
60–7, at 61.
48 Judith S. Kleinfeld, ‘The Small World Problem’, Society, 39/2 (2002), 61–66.
49 Sebastian Schnettler, ‘A Structured Overview of Fifty Years of Small-
World Research’, Social Networks, 31 (2009), 165–78, at 166.
50 Leon Festinger, ‘The Analysis of Sociograms Using Matrix Algebra’, Human
Relations, 2 (1949), 153–8, at 153.
51 R. Duncan Luce and Albert Perry, ‘A Method of Matrix Analysis of Group
Structure’, Psychometrika, 14 (1949), 95–116.



stronger will be the resulting group standard, as indicated by
the degree of uniformity among members of the group and the
amount of deviation from group standard allowed in mem-
bers.52

So in a similar way to Fritz Heider (see above) the research group rec-
ognized a connection between friendship relations and matching atti-
tudes and modes of behaviour within a group. Their findings were
that the stronger the links between the members, the more they
resemble one another and the more they are expected to adopt this
group standard. The measured values taken into account here are
thus network density and homophily.53

III. Network Analysis in Anthropology and Organizational Sociology

In a related discipline, anthropology, a structural-functionalist scien-
tific thread developed in the late 1930s in the USA and Britain that
was independent of psychology and can be traced back to the British
social anthropologist Alfred R. Radcliffe-Brown. This co-founder of
the Functional School of Social Anthropology, which was carried on
by Parsons, distances himself from abstractly formulated research
objects. According to him it was not possible to observe objects such
as ‘culture’ or ‘norm’. But, he said, it was different with social rela-
tions: ‘[H]uman beings are connected by a complex network of social
relations.’54 These, he went on, are arranged according to a specific
pattern so that the concept of social structure should include all social
relations from person to person, within which the individuals are dif-
ferentiated according to positions and social roles.55 Even if he was
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52 Leon Festinger, Stanley Schachter, and Kurt W. Back, Social Pressures in
Informal Groups: A Study of Human Factors in Housing (Palo Alto, Calif., 1950),
i. 175.
53 Miller McPherson, Lynn Smith-Lovin, and James M. Cook, ‘Homophily is
the Principle that a Contact between Similar People Occurs at a Higher Rate
than Among Dissimilar People’, Annual Review of Sociology, 27/1 (2001), 415–
44, at 416.
54 Alfred R. Radcliffe-Brown, ‘On Social Structure’, Journal of the Royal
Anthropological Institute of Great Britain and Ireland, 70/1 (1940), 1–12, at 3.
55 Ibid. 



not the first to talk of networks in the context of the links between
social units, his ideas influenced the research of Warner and Mayo as
well as the Manchester School. Both developmental strands will be
presented in more detail in the following sections.

1. Research on Organizations and Communities
In the USA network-orientated research into industry, towns, and
communities developed around the psychologist Elton May and the
anthropologist Lloyd Warner, who had studied with Radcliffe-
Brown in England. Three studies in particular were of great impor-
tance in terms of methodology and content. 
In the classical Hawthorne Study Elton Mayo, Lloyd Warner, and

their colleagues not only traced the Hawthorne Effect, but also
looked at group behaviour and dynamics within groups of industri-
al workers. Between 1924 and 1932 the researchers conducted partic-
ipatory observations and semi-structured interviews with workers at
the Hawthorne Electrical Works of the Western Electric Company
near Chicago.56 A room specially set up for the experiment has be -
come well-known as the ‘bank wiring room’. One of the most impor-
tant findings of the experiment was that in the works it was mainly
social relations that affected work efficiency.57 Likewise the informal
relations that were crucial here obviated the formal paths of the man-
agement organigram.58 Roethlisberger and Dickson illustrated parts
of their findings in a kind of sociogram. Just like in network analysis
the workers were depicted as nodes and the various types of relations
(for example, support or friendship relations) as columns (edges) in
order to visualize the ways of communication observed (see Figure 5).
In the so-called Yankee City Study by Loyd Warner and his col-

leagues, the research group examined, amongst other things, how the
citizens of the small town of Newburyport (Massachusetts) lived
together. The methods they used here were participatory observa-
tion, qualitative interviews, and document analysis. With reference
to Simmel (see above), Warner posed the question of individuals’
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integration in the society (for example, in classes, families, friend-
ships) and discovered that the community he examined, beyond fam-
ily and formal structures, was strongly permeated by informal rela-
tions. The cliques that emerged as a result of this linkage could also
overlap.59 In another study Warner’s colleagues examined the social
structure and customs of Afro-Americans and white American citi-
zens in the Deep South, in the town of Old City. As in the Yankee
Study the focus was on the connection between clique formation and
class membership.60 Because of the large number of objects exam-
ined, they went back to simple matrixes for their analysis—unlike in
the Hawthorne Study or in the case of Moreno—as had already been
used by Delitsch (see above); here the participation of women in indi-
vidual social events was depicted. In a two-mode matrix the name of
the woman questioned was entered in the bar and the event in which
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59 W. Lloyd Warner and Paul S. Lunt, The Social life of a Modern Community
(New Haven, 1941).
60 Allison Davis, Burleigh B. Gardner, and Mary R. Gardner, Deep South: A
Social Anthropological Study of Caste and Class (Chicago, 1941).

Figure 5: Participation of Workers in the Discussion on ‘Window
Open or Closed’.

The key to the actors is as follows: W is for wireman, I for inspector,
and S for solderman.
Source: Fritz J. Roethlisberger and William J. Dickson, Management
and the Worker (Cambridge, 1939), 503.
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she took part in the column (see Figure 6). However, the interpreta-
tion did not yield a great deal. In the 1950s the sociologist Georg C.
Homans re-assessed this data and rearranged the matrix, which later
gave him a more meaningful structural image.
Homans tried to summarize the individual members of the com-

munity and the cliques they belonged to by changing the bars and
columns into blocks, so that the structures could be more differenti-
ated.61 Even if this procedure was carried out ‘by hand’, in other
words, without recourse to mathematical methods, it led to a restruc-
turing and paved the way for what is known today as block model-
ling, introduced by Harrison White in the 1970s.62

2. The Manchester School
In the 1950s the so-called Manchester School emerged in England
around the ethnologist Max Gluckman, whose work reflected the
structural approach of Radcliffe-Brown. The Manchester School can
be seen as a counter-movement to Parsons’ social science theory of
structural functionalism that was dominant in the 1950s and 1960s.
According to Gluckmann behaviour cannot be explained by the
internalization of pan-social values, but by the location of the indi-
vidual in a structure.63 So what is of interest here are concrete behav-
iour, concrete relations, and the power gaps and conflicts realized in
them. Accordingly an approach based distinctively on field research
was characteristic of the Manchester School. Apart from Gluckman
the most well-known representatives of this network research are
John Barnes, Elisabeth Bott, Siegfried Nadel, and Clyde Mitchell. 
In his community study Barnes examined the linkages between

the circa 4,600 inhabitants of the Norwegian island of Bremnes. Here
he discovered three categories of social field:64 relatively stable re -
gional and formal organizations (for example, church congregations);
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61 George C. Homans, The Human Group (New York, 1950).
62 John Scott, Social Network Analysis: A Handbook (London, 1997), i. 24.
63 Ibid. ii. 27.
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since it is not about pre-structured social fields which only permit certain
behaviours to which the actors must subject themselves and which therefore
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unstable fishing associations; and inter-personal relations that
formed into a social network. Even if everyday-life relations seem the
most open here, the study also points to class effects, since the rela-
tions here were mostly between social units from the same class. In
this context Barnes talks explicitly of networks: ‘I find it convenient
to talk of a social field of this kind as a network. The image I have is
of a set of points some of which are joined by lines. The points of the
image are people, or sometimes groups, and the lines indicate which
people interact with each other.’65
While Barnes looked at whole communities, the psychologist and

ethnologist Elisabeth Bott focused on egocentric family networks.
She examined the extent to which social relations affected the divi-
sion of roles and work within a household. She established that: ‘The
degree of segregation in the role-relationship of husband and wife
varies directly with the connectedness of the family’s social network.
The more connected the network, the greater the degree of segrega-
tion between the roles of husband and wife. The less connected the
network, the smaller the degree of segregation between the roles of
husband and wife.’66 She examined the individuals’ view of their
subjective network (egocentric network), for which she used a very
complicated qualitative approach.
In his theoretical procedure the psychologist and social anthro-

pologist Siegfried Nadel concretizes the concepts of role, relation,
and social structure and separates them from one another. Nadel
assumes that although relations have a general character, they consist
of different visible ways of acting. He illustrates this using the exam-
ple of friendship: ‘Thus we take “friendship” to be evidenced by a
variety of mutual ways of acting, perhaps visible on different occa-
sions, such as help in economic or emotional re-responses.’ And he
goes on: ‘Thus, in identifying any relationship we already abstract
from the qualitatively varying modes of behaviour an invariant rela-
tion aspect—the linkage between people they signify.’67 Thus rela-
tionships link people who play different roles relative to one another
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65 John A. Barnes, ‘Class and Committees in a Norwegian Island Parish’,
Human Relations, 39 (1954), 39–58, at 43.
66 Elisabeth Bott, Family and Social Network: Roles, Norms and External
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(for example, father and son). However, these role structures only
become recognizable through the abstraction of relational behaviour
that can actually be observed. And this does not just happen by
chance. There is an overall structure that is reflected in the regulari-
ties of these relationships within society. ‘The definition of social
structure which we made our starting point stipulated the ordered
arrangement, system or network of social relationships obtaining
between individuals‚ in their capacity of playing roles relative to one
another. We therefore regarded the role system of any society, with
its given coherence, as the matrix of social structure.’68 Along these
lines Nadel came to a relational concept of social structure.
In the late 1960s Mitchell, an ethnologist, continued with the ideas

of Barnes and Bott (see above), and included in his analysis structur-
al coefficients in particular. Like the psychological movement of the
1940s in America he has recourse to sociometry and graph theory to
illustrate, for instance, the density, accessibility, reciprocity, and
intensity.69 As far as Mitchell is concerned, it is communication
processes (for example, passing on information) and instrumental
behaviour (for example, exchange of goods, providing a service) that
create social networks. So Mitchell’s definition of networks diverges
from pure metaphor and focuses on networks as whole structures.
Thus a network is: ‘A specific set of linkages among a defined set of
persons, with the additional property that the characteristics of these
linkages as a whole [author’s emphasis] may be used to interpret the
social behavior of the persons involved.’70
As has already been shown, the roots of network analysis can be

distinguished according to the following aspects. First, it is, above all,
disciplines such as sociology, psychology, and anthropology that
look to relations as an explanation for social processes. Secondly, in
the Anglo-American scientific world great interest in the method of
network analysis is apparent. German literature, on the other hand—
be it theoretical or methodological approaches—attracted hardly any
international attention. Thirdly, it was initially a visually orientated
approach that characterized network analysis and made it well
known, until in the 1950s, especially in psychology, mathematical
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types of analysis started to emerge. To sum up: different ideas and
approaches existed that were separated not only by geographical
spaces but also by scientific disciplines.

IV. From a Fragmentary Scientific Approach to a Network Science with
Many Weak Ties

Network analysis did not become established, thereby ending the
‘Dark Age’,71 until the 1970s and there are various reasons for this.
First, the Harvard structuralists around the physicist Harrison C.
White returned to the sociologists’ approaches and combined these
with mathematical methods that had started in the 1940s. This
process, secondly, was underpinned by nascent networking amongst
scientists themselves, the institutionalization of this research branch
by scientific periodicals, and the rapid development of computer pro-
grammes. Thirdly, network analysis became of interest to survey
research as well, and thus came to the attention of a broader public. 

1. Structure and Identity: The Merging of Theory and Mathematics 
White criticized the fact that the concept of social structure within the
social science analysis of society lacked theoretical grounding:
‘[L]argely categorical descriptions of social structure have no solid
theoretical grounding; furthermore, network concepts may provide
the only way to construct a theory of social structure.’72 Here he
adopts Nadel’s (see above) notion of social structure as regular rela-
tional patterns which, in aggregate, can be presented as a network. In
this context the group around the Harvard structuralists developed a
mathematical procedure, block model analysis, which allows analy-
sis of these aggregates in the form of role or position patterns in net-
works.73 By processes of matrix permutation structurally similar
positions are added together, that is, actors that demonstrate equiva-
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lent relationships are brought together in blocks. It is completely
irrelevant here whether or not the actors themselves are linked to one
another. The block model produced in this way is thus an image of
the social structure.74
White’s theoretical concept of actors, however, does not derive

from people, but from visible identities that come into relation to one
another via stories (subjective desriptions of the relationships). Their
motive for this is a certain insecurity (contingency) which the identi-
ties have to control and overcome. But they never manage to do this
completely.75 ‘Identity is produced by contingency to which it
responds as intervention in possible processes to come. The rush and
jars of daily living are contingencies, as are ill health and contentions
of other identities. Control is both anticipation of and response to
eruptions in environing process. Seeking control is not some option
of choice, it comes out of the way identities get triggered and keep
going.’76 So striving for stability and control permanently accompa-
nies identities and plays a crucial role in the construction of social
realities. Through stories relationships are created between identi-
ties—permanently—through them life becomes more predictable
and insecurity is minimized. White ultimately describes such rela-
tions as networks: ‘Stories express perceptions of social process and
structure, but stories also can conceal projects of control.’77 Here the
social construction of personal identity is just as dependent on the
actors’ internal processes of considering and deciding as it is on the
positional structures within the networks that emerge in this way.78

2. Social Networking, Institutionalization, and Software Programmes
Even though White’s work gave network research new impetus,
Freeman has shown that at the time the research landscape was still
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very fragmented, and that there was virtually no exchange between
researchers. This he attributed to the widespread use of mathemati-
cal methods in research since the 1950s.79 From the 1970s, however,
some sort of networking, however tentative, began to develop
amongst network researchers in the various disciplines and research
strands. Over time, from the ‘fragments’ of network research a net-
work developed with many weak ties whose members were able to
establish Social Network Research as an independent research para-
digm in American sociology and to carry it beyond the boundaries of
the Anglo-American world. 
The main reason for the increasing mutual recognition that led to

the sharing and exchange of ideas and concepts, and thus to the fur-
ther development of network analysis, was the growing mobility
within the scientific community. Not only did researchers change
universities more often than before, they also showed greater interest
in inter-disciplinary exchange. Harrison White himself can serve as a
prominent example of this. He did a Ph.D. in theoretical physics at
MIT, where Alexander Bavelas was working, and in sociology at
Princeton, and while working on his thesis was already teaching soci-
ology at the Carnegie Insitute of Technology, Chicago. In addition,
his research was greatly influenced by the time he spent at the Center
for Advanced Study in the Behavioral Sciences of Stanford
University, Calfornia. Eventually, from 1963 to 1988 he was Professor
of Sociology at Harvard University. As he moved around these vari-
ous posts he was not only interested in the work of his colleagues and
other branches of science such as anthropology and economics.
During this time what characterized him above all was the successful
combination of his disciplinary competences.80
This new openness manifested itself increasingly in interdiscipli-

nary conferences where there was a lively exchange about the vari-
ous areas of the discipline and the ‘schools’ that already existed. At
first these were still quite small events, accessible only to a small
number of scientists from a few universities, but this changed in the
mid 1970s. The first major conference that was both interdisciplinary
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and international took place at Dartmouth University in summer
1975.81 And eventually, with the Sunbelt Social Networks Conference
in 1981, a forum was created that quickly developed into an interna-
tional platform and led to the establishment of a research communi-
ty. This conference initiated by Russ Bernard and Al Wolfe takes
place every year, alternating between Europe and Central/North
America. Not only do network researchers from all over the world
meet here, but they exchange research results from different disci-
plines. 
Another reason for the growing links between researchers was the

computer-based communication system Electronic Information
Exchange System (EIES) that was tested in 1979 and was an early
form of today’s Newsgroup. The project financed by the US National
Science Foundation was to examine the effects of computer-based
communication on a group of scientists from various disciplines who
shared common research interests. Apart from individual results on
inter-personal linkages, for instance, between Barry Wellman, one of
White’s pupils and Linton C. Freeman, the analysis brought to light,
first, the structural problems within the community of network
researchers. Before the introduction of EIES sociologists, anthropolo-
gists, mathematicians, statisticians, and psychologists were all rela-
tively unconnected to one another.82 Secondly, however, it indicated
a way in which this situation could be overcome: electronic commu-
nication, which made contact possible between places a long way
apart, led not only to the disintegration of the former stratification in
the community, but also to better connections between the partici-
pating scientists.83
Above all, the founding of the International Network for Social

Network Analysis (INSNA) by Barry Wellman in 1977 marked a sig-
nificant step in linking up the network researchers. The aim of this
sociologist was to create a loose organization that would form a plat-
form for transatlantic dialogue between European and North
American network researchers: 
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I decided the best way to start something was to actually start
something. I asked many of my North American and
European connections to form a legitimating, recruiting
Advisory Board, with a balance between American and non-
American scholars and between disciplines. . . . I tried to keep
things loose and informal: I called it a ‘Network‘ (instead of a
‘Society’ or ‘Association’), I styled myself ‘Coordinator’ rather
than ‘President’ or ‘Chairman’.84

Today the INSNA is an organization with more than 1,000 members
from all over the world. 
Wellman, however, did not simply coordinate the INSNA. With

his students he founded Connections, an expert periodical for network
research which, along with Social Networks, became one of the lead-
ing periodicals for Social Network Research in North America. Since
then, Connections has been published two or three times a year and to
this day retains the character of a newsletter.85 Instigated by Linton
C. Freeman Social Networkswas published for the first time in August
1978 and is today certainly the most renowned periodical in the
whole field of network analysis. It contains articles from various dis-
ciplines and constantly helps to make the net of network researchers
denser. Publications in this field are drawn together in four volumes
per year, each devoted to a specific theme. The scientists take the
opportunity to present their research results to a specific broad pub-
lic and to exchange ideas with one another. It should be noted how-
ever that in Social Networksmainly methodological–empirical articles
are published, almost exclusively quantitative studies and less often
theoretical or qualitative pieces. By 1990 the periodical had already
become one of the most influential in the field of sociology.86
Apart from methodological developments, the growing links

between scientists, as well as the founding of periodicals and regular
conferences, advances in computer technology, and the concomitant
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development of computer programmes for analysing social networks
certainly did much to make network analysis more professional. We
can assume that otherwise Social Network Analysis certainly would
not have spread so quickly. 
In the 1960s these were still quite simple programmes that could

only calculate individual measured values, but this changed in the
1980s. Henceforth programmes such as SONIS and UCINET were
developed that were capable of calculating various network meas-
ured values and analysing large case statistics.87 Ultimately, differen-
tiation of the programmes means that a whole range of software solu-
tions is available to the community, from which the researcher can
select the programme most appropriate to his interests. The main dif-
ferences in application are in the sphere of data retrieval, the tech-
niques of visualization, and the analysis routines used to calculate
network values. Huisman and Van Duijn distinguish here between
(1) the descriptive method that calculates network values such as
centrality or transitivity; (2) analysis on the basis of complex, iterative
algorithms (for example, for cluster analysis); and (3) stochastic mod-
els based on the distribution of probability.88
Apart from these quantitative aspects, programmes for network

analysis increasingly take account of qualitative issues as well (for
example, stories about relationships, dynamics or subjective experi-
ences). Since software development is constantly moving forward,
however, any overview of what is available can only be cursory and
incomplete. Here is just as a selection of the current programmes:
Gephi, VISIONE, UCINET, EGONET, PAJEK, VennMaker, and
SIENA, by which innumerable measured values and endless
amounts of data, both qualitative and quantitative, can be assessed
and visualized quickly and precisely. 
Finally, one more step towards establishing network analysis can

be traced back to James S. Coleman.89 In 1958 this sociologist was
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already criticizing the fact that survey research focused on the indi-
vidual and on largely psychological issues.90 This approach, he main-
tained, required an atomistic understanding of the respondent.
Because the answers in the interview were self-referential and could
only be analysed in the context of the given interview, the individual
appeared to be independent of his social environment. An important
factor in explaining social phenomena, namely networks of friends,
colleagues, and relatives—ultimately, the social embeddedness—
was thus phased out. In order to remedy this Coleman called for rela-
tional aspects to be included in survey research because he assumed
the existence of a ‘larger (overall) structure’:

The break from the atomistic concerns of ordinary survey
analysis requires taking a different perspective toward the
individual interview. In usual survey research and statistical
analysis, this interview is regarded as independent of others,
as an entity in itself. All cross-tabulations and analyses relate
one item in that questionnaire to another item in the same
questionnaire. But, in this different approach an individual
interview is seen as a part of some larger structure in which the
respondent finds himself: his network of friends, the shop or
office where he works, the bowling team he belongs to, and so
on. Thus, as a part of a larger structure, the individual is not
treated independently. The analysis must somehow tie togeth-
er and interrelate the attributes of these different parts of the
structure.91

One of the first large questionnaires with several hundred respon-
dents which asked about relations between people, the characteris-
tics of these relations, and the attributes of people originated in the
1970s or 1980s. The best-known studies are the Detroit Area Study by
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Edward Laumann (1973),92 the East York Study by Wellman (1979),93
the Northern California Community Study by Claude S. Fischer
(1982),94 and the General Social Survey.95

3. Relational Science and Social Network Analysis Today
To sum up, it can be said that for the development of Social Network
Analysis until today four mutually determining processes have been
crucial, some of which were initiated by the personal engagement of
individual scientists.96 These are:

(1) the increasing mobility and accessibility of scientists because of
digital means of communication; these allowed communication
and networking over long distances, and led to greater aware-
ness of neighbouring and other disciplines and the founding of
interdisciplinary forums,

(2) the founding of expert periodicals dealing explicitly with the
theory and methodology of network analysis,

(3) advances in computer technology and the development of spe-
cial programmes capable for the first time of analysing and visu-
ally representing large amounts of data, and 

(4) the further development of survey research including aspects of
network analysis.

Another factor was that network research offered new access to
research on social phenomena previously not available in this form.
This meant that network research was recognized beyond the Anglo-
American scientific world and spread worldwide. It largely became
established in research paradigms that ranged over several disci-
plines, from which various research fields emerged. First, the theo-
retical approaches of network analysis should be mentioned, where
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a distinction can be made between mid-range theories,97 and a more
comprehensive relational social theory.98 A second developmental
strand was the advance of mathematical methods. On the one hand,
it had hitherto been mainly quantitative procedures and measured
values that were at the heart of network analysis.99 They help, firstly,
to answer ‘classical’ questions, for instance, about centrality and its
significance within social networks,100 but also to develop proce-
dures for modelling networks as well as dynamic concepts,101 In
recent years Exponential Random Graph Models (ERGMs) have been
developed. This relatively new approach allows hypotheses to be
tested and proves statistics models.102 On the other hand, there is also
a discernible trend towards qualitative, actor-orientated approach-
es.103 As was the case with White in 1992, the focus of research here
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is on the actors’ stories and the networks that emerge from them.
What is striking is that the two approaches generally tend to oppose
one another and are apparently irreconcilable. The third point, close-
ly linked to the mathematical procedure, relates to attempts to create
a clear visualization of networks. The main endeavours here are to do
justice to the relational data and, indeed, the attributes of the knots
by developing algorithms that make it possible to integrate this infor-
mation into the presentation.104
Since the 1990s physicists in particular have discovered network

analysis, above all Watts,105 and Barabási and Albert.106 Physicists
examine the structure of very large social, biological, and technical
networks using simulation processes. In the early days the social sci-
entists and natural scientists ignored one another, but for some time
now there have been signs of that they are coming together: ‘All that
is required now is that the social network analysts relax their claim of
ownership of the field. The physicists are making important contri-
butions to what could easily end up as a collective effort.’107
Summing up, it can be said that since the late nineteenth century

a relational science has developed that is composed of various disci-
plines. It does not deal exclusively with the actors, but rather with the
structure of the relationships that form between them. The question
is posed as to how networks emerge and what effects these have on
the social units. In the process network analysis has evolved as a
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Qualitative Netzwerkanalyse: Konzepte, Methoden, Anwendungen (Wiesbaden,
2006); Gamper, Schönhuth, and Kronenwett, ‘Bringing Qualitative and Quan -
titative Data Together’.
104 Linton C. Freeman, ‘Visualizing Social Networks’, Journal of Social
Structure, 1 (2000), Online at <http://www.cmu.edu/joss/content/articles/
volume1/Freeman.html>, accessed 20 Apr. 2015; Ulrik Brandes, ‘Social Net -
work Analysis and Visualization’, IEEE Signal Processing Magazine, 25/6
(2008), 147–51; Lothar Krempel, Visualisierung komplexer Strukturen: Grund -
lagen der Darstellung Mehrdimensionaler Netzwerke (Frankfurt, 2005). 
105 Duncan J. Watts, ‘Networks, Dynamics, and the Small-World Phenom -
enon 1’, American Journal of Sociology, 105/2 (1999), 493–527.
106 Albert-László Barabási and Albert Réka, ‘Emergence of Scaling in
Random Networks’, Science, 286/5439 (1999), 509–12.
107 Linton C. Freeman, ‘The Development of Social Network Analysis: With
an Emphasis on Recent Events’, in J. Scott and P. J. Carrington (eds.), The Sage
Handbook of Social Network Analysis (London, 2011), i. 36.



method and theory. With the aid of egocentric analysis or analysis of
entire networks, both quantitative and qualitative, attempts are being
made to trace the structures and, where appropriate, to visualize
them.
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