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Abstract

Social network analysis has been a particularly hot area across the social (and some non-social) sciences.
How has this growth, in turn, affected the field of social network analysis within sociology, the discipline
which has served as the primary home of social network analysis over the last several decades? In order
to answer this question, we examined the citation patterns of the social network papers in the two leading
general sociology journals, the American Sociological Review and the American Journal of Sociology,
from 1990-2005, focusing on the body of literature that was cited by at least two social network papers in
a given year. We produced two network snapshots of the social network canon during this period.

These analyses reveal a combination of great change and substantial continuity. There was a substantial
increase in interest in social networks in sociology throughout this period, and, in particular, an enormous
rise in interest in small world issues, coupled with the abrupt entry of mathematicians and physicists into
the sociology social network canon. However, during this entire period Granovetter’s work remained
squarely at the center of the canon, with Granovetter (1973) as the most cited piece at both the earlier and
later snapshots.

Please address correspondence to David Lazer at david_lazer@harvard.edu

43



CONNECTIONS

Introduction

The study of networks has been one of the
major growth areas within scholarly research
over the last decade. Particularly striking has
been the growth of research on networks within
physics, dating from Watts and Strogatz’s
(1998) work on small world networks. What
impact has this growth had on the study of
networks within sociology, a discipline that has
served as the primary home for the study of
networks for the last several decades? In this
paper, we examine the co-citation pattern of
papers published in the two leading generalist
journals within sociology, the American
Sociological Review (ASR) and the American
Journal of Sociology (AJS), for 1990-2, 2000,
and 2005. A co-citation is a shared reference of
two articles to a third source. The list of co-
cited references of social network research
within ASR and AJS for a given year offers a
rough measure of what the field collectively
believes is within the canon: those sources
worthy of attention and acknowledgement. How
has the content of the canon evolved over the
years? In particular, what impact has the work
within physics had on the study of social
networks within sociology? = What is the
underlying structure of the canon? For example,
is there a common core of sources that all social
network articles cite? Or does the field have a
more decentralized structure?

Our analysis reveals a combination of great
change and substantial continuity in the field.
There was a major increase in interest in social
networks in sociology during this period, and, in

Table 1. Examples of Co-citation Analysis
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particular, an enormous rise in interest in small
world issues, coupled with the abrupt entry of
mathematicians and physicists into the sociology
canon. However, across all periods,
Granovetter’s work remained squarely at the
center of the canon, with Granovetter (1973) as
the most cited piece in both the early and late
periods.

Co-citation analysis

The list of citations within a published article
offers a glimpse into what is considered the
canon at a particular point in time of the field,
reflecting the collective wisdom of the author,
editor, and referees as to what prior research acts
as the foundation for the findings of that article.
The list of citations for a particular article will
certainly reflect the idiosyncrasies of that
particular author, and details of the article’s
subject area. However, the body of articles
published in a given year reflects a communal
consensus as to what the collective research
agenda is, and, in particular, what prior research
is worth paying attention to. We therefore used
the concept of co-citation analysis from
bibliometrics (White/Griffith 1981). A co-
citation occurs when two articles share a
reference.  Co-citation analysis is used in
different ways: it can help to identify so-called
“invisible colleges” in forms of clusters of
authors who cite similar references; it can also
detect emerging trends within a research field or
shows bridges among research disciplines (see
Table 1 for examples).

Study Field

Authors

Co-Authorship in Management and
Organization Studies

Organizational Behavior

(Acedo/Barroso et al. 2006)

Search for invisible colleges

Methodological evaluation

(Gmuer 2003)

Bridges between research disciplines

Information Science

(Karki 1996)

Intellectual Development of MIS:
clusters/invisible colleges

Management Information Science

(Culnan 1987)
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We contrast co-citation research with the
recent work on co-authorship networks that
illuminates the emerging structure  of
collaboration among academics within different
disciplines (Newman 2001; Barabasi/Jeong et al.
2002; Newman 2004). While co-authorship
networks reflect the structure of collaboration
within a research community, co-citation
networks reflect the structure of attention within
a research community—that is, what prior
research is worth paying attention to (de Solla
Price 1965).

The standard procedure to conduct a co-
citation analysis is presented by McCain (1990),
see also description of the process in
Ahlgren/Jarneving et al. (2003, p. 550). In our
study, we have adopted the following
procedures:

e Identify articles that are primarily
focused on the study of social networks in the
top two generalist sociology journals—AJS
and the ASR—for 1990-92, and in 2000 and
2005. (We aggregate 1990-92 in order to
produce a list of seed articles of a comparable
size as 2005, allowing useful structural
comparisons.) We therefore do not claim to
offer an overall picture of social network
analysis as a field but rather of social network
analysis within sociology. Articles were
selected by hand-coding the abstracts (see
Appendix A).

e The citations from each article were
collected, where for each period studied, we
eliminated cited literature that was only
referenced by one article. In short, inclusion
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in the canon requires a minimum of “two
votes” from top journals.

The resulting graphs offer a picture of the
evolution of structure of the sociologically-based
social network analysis as a field.

Social Network articles in ASR and AJS

A comparison across the years highlights the
increase in the quantity of research on social
networks. For example, while there were 20
articles published 1990-92 that examined social
networks, there were none in 1995, 7 in 2000,
and 14 publications in 2005. This increase is
consistent with, but not as dramatic as, findings
described by Borgatti and Foster (2003) in their
review of the applications of social network
analysis in the field of organizational behavior.
Perhaps this contrast reflects that social network
analysis was starting from a higher base in
sociology. In addition, across all of the years,
AJS appears to be far more likely to provide a
venue for social network research than ASR.
Figure 1 portrays the co-citation structure for
ASR and AJS from 2005. The seed articles are
circles, and the cited papers and books are
squares. We also distinguish between articles
from ASR (yellow) and AJS (red). We note that
AJS featured a “Special Issue on Computation”
in 2005 that prominently featured social network
research, contributing five of the fourteen
articles from that year. We denote these articles
with a dark outline and consider them further
below. The black squares are from the social
sciences, and grey squares from mathematics
and physics.
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Figure 1. Co-citation Patterns 2005

A comparison over the years also reflects the
fact that the average number of total citations in
each article grew during this period. Figure 2
highlights the growth of the number of citations
where the average social network article had
47% more references in 2005 than in the early
1990s.

1 An earlier version of this figure appeared in
Heyman (2006: p. 606).
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(This partly reflects the secular trend during this
period toward the inclusion of more references
where the average non-network articles in
AJS/ASR experienced approximately a 26%
increase in number of references.)
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Figure 2. Comparison of Total Number of Articles Cited by Year (1990-2005)
(overlaid with non-network citation pattern distribution)

The data embedded in these figures also
reveals the “erosion” of older pieces of the
canon, i.e., how the probability of being cited
declines over time. Figure 3 plots the proportion
of papers cited for each of the three periods
against the year of the citation. It generally
appears that attention is maximized about four
years after an item is published, dropping about
50% every 5-7 years after that.” We would note,
however, of the top four articles cited in 2005,
one is from the early 1990s, one from the 1980s,
one from the 1970s, and one from the 1960s (see
Table 2). Figure 3 thus reflects the fact that
most articles largely disappear after a decade,
but a handful of classics continue to receive
citations for long after.

2 We would note that the “decline” for the
2005 data is exaggerated by the fact that there
likely more references in the preceding five-
year period than any other period that
references were observed.
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Figure 3. Distribution of Citations by Year Published

Of the 46 articles cited multiple times in
1990-1992, three are cited at least twice in 2000.
Notably, Granovetter (1973), Granovetter (1974)
and Lin/Ensel et al. (1981) also reappear in
2005, along with four others found in the early
1990s. Of the 20 articles in the canon of 2000,
five remain in the 2005 canon. In addition, there
were 16 articles from the 1980s or earlier that
appeared in the canon in 2005 that did not
appear in 2000 or the early 1990s (in
comparison, 45 co-cited articles in the early
1990s were from the 1980s or earlier). This
certainly reflects the vagaries of the particular
articles that happened to appear in the time
periods we looked at, where, for example,
Krackhardt (1987; 1988) was certainly in the
canon during the 1990s. However, it is also
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clear that some research veins that had faded
over the years have returned to prominence - in
particular, with respect to ‘“small world”
research. For example, Milgram (1967) was not
co-cited in the earlier periods, but became the
second most cited article in 2005, likely due to
its complementarity with Watts (1999) and
Watts and Strogatz (1998). Similarly, fairly old
work on random graphs was also resurrected -
e.g., Erdos and Renyi (1959).

Other items, at the center of the canon in the
early 1990s - e.g., Homans (1974) and Fischer
(1982a; 1982b) - essentially disappeared. These
shifts, in part, reflect the movement of the field
into different areas. In addition, concepts such
as network centrality that used to demand a
specific citation are now accepted generic
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metrics. And, of course, the nature of academic
trends demand a fresh set of underpinnings for
each wave of analysis in the forward progress of
the field. Appendix B presents the articles and
books that were cited at least twice in any of the
time periods we examined.

The most striking change in the canon,
however, is what Bonacich (2004) termed “the
invasion of the physicists.” We identify the
recent work by mathematicians and physicists,
which made a rapid entry into the canon after
2000—from no co-citations in the early 1990s
and 2000 to 37 (23% of the total) of all co-

Table 2. Most Cited Articles and Author by Year
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citations in 2005. The AJS special issue on
computation drives a disproportionate number of
these citations. A full 28 of the 37 (~75%) of
those co-citations are from the special issue,
where three of the four heavy science citers are
found in this issue.

Table 2 provides an additional sense of
evolution of the field: it includes a list of the
most co-cited articles during these three periods;
and a list of the most co-cited authors. The
mathematicians/physicists are highlighted in
italics.

Most cited articles by year
1990-92 2000

2005

Granovetter 1973 (4)
Fischer 1982 (4)
Homans 1974 (4)

Fernandez and Weinbert 1997 (3)
(Multiple articles at 2)

Granovetter 1973 (6)
Granovetter 1985 (5)

Milgram 1967 (5)

Burt 1992 (5)

Watts and Strogatz 1998 (4)
Watts 1999 (4)

Wasserman and Faust 1994 (4)

Most cited authors by year

1990-92 2000 2005
Granovetter (13) Granovetter (6) Granovetter (14)
Marsden (11) (No one else above 3) Watts (12)
Fischer (6) Newman (9)

Lin (5) Strogatz (8)
Freeman (5) Barabasi (7)

The table highlights the striking dominance of
Granovetter in this field across all periods.
However, equally remarkable is that four of the
five most cited authors in 2005 are
mathematicians and physicists.’

In order to get another view of the evolution
of the canon, we converted the 2-mode seed-

3 This is not a completely fair comparison in that
some of this work was co-authored among these
individuals. However, coauthorship among
physicists/mathematicians was not obviously higher
than sociologists (with the notable exception of
Granovetter, who was single author on all of his co-
cited pieces, making his dominance in Table 2 all the
more striking).

article-by-co-citation matrix into a 1-mode
reference-by-reference affiliation matrix. That
is, references A and B are are assumed to be
linked if they were on the same list of references
(and the more that they appear together, the
more strongly they are linked). Figure 4 shows
the resulting graph using valued data for 1990-
1992, where the link strength is based on the
number of times two articles appeared on a
reference list together. The figure shows only
papers with more than one shared reference.
There are a number of clusters of references that
tend to be cited together where one cluster is
dominated by Granovetter’s strength of weak
ties work (1973, 1974, 1982), and, to a lesser
extent, by Wellman (1982, 1988) and Fischer
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(1982a, 1982b). There are two other clusters,
bridged by Yamagishi et al. (1988), one of
which is dominated by Homans (1974) and Blau
(1964), and the other by Freeman (1979). The
canon in the early 1990s, while all connected,
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looks easily decomposable into multiple areas,
the biggest of which focused on the strength of
weak ties, the second on exchange, and the third
on centrality.

Weld83
Fr1980
982

Figure 4. Affiliation Diagram: Subgroups Among Co-cited Articles (1990-1992)

Figure 5 provides the equivalent figures for
the 2005 data, with the physics/mathematics
articles highlighted as grey squares. The graph
of the 2005 data looks dramatically different
than the early 1990s. Whereas the 1990s had a
number of fairly equally balanced clusters, the
2005 data reveal a clear core-periphery structure,
where the core is dominated by a set of strongly
connected articles by physicists/mathematicians.
This comes through most clearly in Figure 5,
where there is one, very large, well-connected
component to which all of the physics articles
belong, a few small components (e.g., around
Goffman), and a number of isolates. In short,
there appears to be a core in the reference
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structure of sociological social network research,
to which all of the physicists belong, but also a
large diffuse penumbra, which is only loosely
connected to the core. This penumbra is
connected to the core through a few key articles,
such as Granovetter (1973; 1985), Burt (1992)
and Milgram (1967).

While we would be hesitant to predict
that this core-periphery structure will be
reflective of the citation pattern of a more
extended period because of the AJS special issue
in 2005, it is notable that of the eight social
network articles not from the special issue, half
cite at least one of the physicists.
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Figure 5. Affiliation Diagram: Subgroups Among Co-cited Articles (2005)

Conclusion

Our co-citation analysis of the social network
literature within sociology highlights the rapid
evolution of the field in the period 1990-2005.
While our analysis suggests that there is a

rapid entry of the physicists into the canon
between 2000 (where no physicists were co-
cited) and 2005 (where four of the top five co-
cited authors were physicists), and a possible

centralization of the field around small-world
networks related research.

durable core of the field (most notably, around
Granovetter’s research), it also highlights the
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Appendix A. Seed Articles by Year

1990-1992

Code

ASR

AJS

Seed Reference

Total # of
Citations

BO1992

Baum, Joel A. C./Oliver, C. (1992): Institutional
Embeddedness and the Dynamics of Organizational
Populations, in: American Sociological Review, 57/4:540ff.

45

B01990

Bonacich, P. (1990): Communication Dilemmas in Social
Networks: An Experimental Study, in: American
Sociological Review, 55/3 pp. 448-459.

26

Fel991

Feld, S. L. (1991): Why Your Friends Have More Friends
Than You Do, in: American Journal of Sociology,
96/6:1464-1478.

Fr1991

Friedkin, N. E. (1991): Theoretical Foundations for
Centrality Measures, in: American Journal of Sociology,
96/6:1478-1505.

61

LGT1992

Lincoln, J. R/Gerlach, M. L./Takahashi, P. (1992): Keiretsu
Networks in the Japanese Economy: A Dyad Analysis of
Intercorporate, in: American Sociological Review, 57/5.

75

Mo1992

Montgomery, J. D. (1992): Job Search and Network
Composition: Implications of the Strength-Of-Weak-Tie, in:
American Sociological Review, 57/5: 586-596.

Mo1990a

Moore, G. (1990): Structural Determinants of Men’s and
Women’s Personal Networks, in: American Sociological
Review, 55/5:726-736.

34

Mo1990c¢

Molm, L. (1990): Structure, Action, and Outcomes: The
Dynamics of Power in Social Exchange, in: American
Sociological Review, 55/3:427-448.

38

Sh1990

Shrum, W. (1990) Status Incongruence among Boundary
Spanners: Structure, Exchange, and Conflict. American
Sociological Review, Vol. 55, No. 4 pp. 496-511

71

RW1990

Raub, W./Weesie, J. (1990): Reputation and Efficiency in
Social Interactions: An Example of Network Effects, in:
American Journal of Sociology, 96/3:626-655.

23

Uel990

Uechara, E. (1990): Dual Exchange Theory, Social Networks,
and Informal Social Support, in: American Journal of
Sociology, 96/3:521-558.

65

WW1990

Wellman, B./Wortley, S. (1990): Different Strokes From
Different Folks: Community Ties and Social Support, in:
American Journal of Sociology, 96/3, 558-589.

91

Wel991

Wegener, B. (1991): Job Mobility and Social Ties: Social
Resources, Prior Job, and Status Attainment, in: American
Sociological Review, 56/1:60-72.
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Code ASR AJS

Seed Reference

Total # of
Citations

FCM2000

Fernandez R. M./Castilla E. J./Moore P. (2000) Social
capital at work: Networks and employment at a phone
centers, in: American Journal of Sociology, 105/5:1288-
1356.

61

Ha2000

Hargens, L. L. (2000) Using the literature: Reference
networks, reference contexts, and the social structure of
scholarship. American Sociological Review, 65/6:846-865.

70

HHB2000

Hurlbert, J. S./Haines, V. A./Beggs, J. J. (2000): Core
networks and tie activation: What kinds of routine networks
allocate resources in nonroutine situations?, in: American
Sociological Review, 65/4:598-618.

58

PSS2000

Petersen, T./Saporta, I./Seidel, M.-D. L. (2000): Offering a
Job: Meritocracy and Social Networks, in: American
Journal of Sociology, 106/3:763-816.

48

HSS2000

Hedstrom, P./Sandell, R./Stern, C. (2000): Mesolevel
Networks and the Diffusion of Social Movements: The Case
of the Swedish Social Democratic Party, in: American
Journal of Sociology, 106/1:145-173.

51

My2000

Myers, J. D. (2000): The Diffusion of Collective Violence:
Infectiousness, Susceptibility, and Mass Media Networks,
in: American Journal of Sociology, 106/1:173-209.

83

PR2000

Pescosolido, B.A./Rubin, B.A. (2000) The Web of Group
Affiliations Revisited: Social Life, Postmodernism, and
Sociology, in: American Sociological Review, 65/1.

132

2005

Code ASR AJS

Seed Reference

Total # of
Citations

KEJ2005

Korinek/Entwisle/Jampaklay (2005): Through Thick and
Thin: Layers of Social Ties and Urban Settlement among
Thai Immigrants, in: American Sociological Review, 70:779-
800.

72

Ya2005

Yakubovich, V. (2005) Weak ties, information, and
influence: How workers find jobs in a local russian labor
market. American Sociological Review, 70/3:408-421.

Sm2005

Smith, S. S. (2005): Don't put my name on it": Social
Capital Activation and Job-Finding Assistance among the
Black Urban, American Journal of Sociology; 111:1:1-57.
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Code ASR AJS Seed Reference

Total # of
Citations

St2005

Stewart, D. (2005): Social Status in an Open-Source
Community, in: American Sociological Review, 70:823-842.

49

CH2005

Chang, M-H, Harrington, J.E. (2005) Discovery and
Diffusion of Knowledge in an Endogenous Social Network.
American Journal of Sociology, 110:4.

Bu2005

Burris, B. (2005): Interlocking Directorates and Political
Cohesion among Corporate Elites1, in: The American
Journal of Sociology, 111/1:2491f.

93

MMB2005

Moody, McFarland, Bender-deMoll (2005: Dynamic
Network Visualization, in: American Journal of Sociology,
110/4:1206-41.

75

IRB2005

Ingram, P./Robinson, J./Busch, M. L. (2005): The
Intergovernmental Network of World Trade: IGO
Connectedness, Governance, and Embeddedness, in:
American Journal of Sociology, 111/3:824ft.

61

EZC2005

Eguiluz, V.M., Zimmerman, M.G., Cela-Conde, C.J., San
Miguel, M. (2005) Cooperation and the Emergence of Role
Differentiation in the Dynamics of Social Networks, in:
American Journal of Sociology, 110:4.

74

FS2005

Fernandez, R. M./Sosa, M. L. (2005): Gendering the Job:
Networks and Recruitment at a Call Center, in: American
Journal of Sociology, 111/3:8591f.

84

Gi2005

Gibson, D. (2005): Taking Turns and Talking Ties:
Networks and Conversational Interaction, in: American
Journal of Sociology, 110/6:1561-1597.

64

PKWO2005

Powell, W.W. White, D.R., Koput, K.W., Owen-Smith, J.
(2005) Network Dynamics and Field Evolution: The Growth
of Interorganizational Collaboration in the Life Sciences, in:
American Journal of Sociology, 110/4.

92

RWP2005

Robins, G./Pattison, P./Woolcock, J. (2005): Small and
Other Worlds: Global Network Structures from Local
Processes, American Journal of Sociology , 110/4: 894-936.

71

US2005

Brian Uzzi, Jarrett Spiro (2005): Collaboration and
Creativity: The Small World Problem, in: American Journal
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