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Using social network analysis 
and network “numbers”  
to disentangle complexity

O ne of the key contribution of social 
network analysis (SNA) is to offer a 

different perspective of how organizations 
really work behind formal structures and 
mechanisms. This innovative analysis 
helps to understand how the informal and 
emergent patterns of interpersonal rela-
tionships complement the formally desig-
ned mechanisms of organizational fun-
ctioning.
In fact, social network analysis (SNA) is a 
theory and a diagnostic method useful to 
analyze the patterns of interactions among 
organizational actors (individuals, teams, 
units, firms). Networks connecting actors 
can be used to represent many different 
phenomena, resulting in value from adop-
ting the SNA perspective across a wide 
range of disciplines such as management 
and organizational studies, economics 
and finance. Network analysis is also wi-

dely used in sociology, anthropology, natu-
ral sciences, biometrics, and many others.
This theoretical and analytical approach is 
particularly relevant in a connected, com-
plex world in which phenomena are intrin-
sically “relational”. For instance, innovati-
ve and successful organizations (i.e. 
NetFlix, Facebook, Amazon) adopt for 
their go-to-customer strategies a network 
approach and they manifest growing 
needs of expertise and competencies in 
network theory and analysis. 
Broadly, in any professional setting, net-
works flourish spontaneously: human na-
ture, including mutual self-interest, leads 
people to share ideas, knowledge, infor-
mation, sentiments, and work together 
even when no one requires them to do so. 
As they connect around shared interests 
and knowledge, they may build networks 
that can range in size from fewer than a ©
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no, dopo averci introdotto alla social network analysis, così da capi-

re come si interpretano i numeri di questa metodologia, ci sorpren-

dono con alcuni risultati relativi alle motivazioni degli employees e 

al knowledge sharing. Per esempio, si è più propensi a ricevere cono-

scenza da quanti hanno un ruolo inspirational, anche se in assenza 

di rapporti di amicizia, piuttosto che da persone con cui si è amici. 

Il carisma influisce più dell’amicizia, dunque… Buona lettura!
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gies and concepts in organizational settings which can be 
used as a diagnostic tool for: 
1.	uncovering the “hidden” networks – how work really 

gets done in organizations; 
2.	making invisible patterns of interaction in strategically 

important groups visible; 
3.	identifying individuals, teams, and units who play key 

roles in the informal network; 
4.	discerning information breakdowns, bottlenecks, struc-

tural holes, as well as isolated individuals, teams and 
units; 

5.	leveraging peer support, expertise and other resources 
embedded in the informal network; 

6.	identifying and accelerating information and knowled-
ge flows among individuals and across functional and 
organizational boundaries; 

7.	improving the efficiency and effectiveness of existing 
formal communication channels.

dozen colleagues and acquaintances to hundreds. Rese-
arch scientists working in related fields, for example, in-
vestment bankers serving clients or human resource 
management departments located in different countries 
in large corporations frequently create informal – and 
often socially based – networks to collaborate. Most large 
corporations have dozens if not hundreds of informal 
networks, which go by the name of peer groups, commu-
nities of practice, or functional councils – or have no title 
at all. These networks organize and reorganize themsel-
ves and extend their reach via face-to-face interactions, 
cell phones, community Web sites, and other devices of 
the digital age. As networks widen and deepen, they can 
mobilize talent and knowledge across the enterprise. 
They also help to explain why some intangible-rich com-
panies have increased in scale and scope and boast su-
perior performance.
Moreover, the social network analysis applies methodolo-

 figure 1	  network metrics

Intepretation
of the whole network

Intepretation of clusters 
and components

Intepretation
of individual positions

π Network Size
π Network Cohesion
π Network Density

π Network Centralization
π Network Correlations

π Sub-groups
π Clusters
π Cliques

π Components
π Cutpoints
π Hubs

π Degree Centrality
π Closeness Centrality
π Betweenness Centrality

π Tie Strength
π Tie Multiplexity
π E/I Index

Overview of social network analysis

basic network metrics

the interpretation of a network 
analysis can be distinguished 
according to three different 
analytical levels:

each level of analysis may be examined 
through specific analytical and 
descriptive measures:
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understanding of employees’ relational behaviors a criti-
cal endeavor for managers working under today’s post 
bureaucratic economy which dramatically requires more 
collaboration, recombination and coordination.
Creating opportunities for employees to get in contact with 
others that can benefit from them can also arouse greater 
levels of effort from both parties and vividly increase hel-
ping behaviors among them. When employees feel demo-
tivated, are facing a very taxing task or are just having an 
“unhappy” day, they are likely to turn to people from whom 
they can obtain positive energy and inspiration that helps 
them to get through and regain their interest and stimulus 
toward their tasks. It has been traditionally argued that 
people tend to seek friends for advice on job-related mat-
ters and that friendship serves as a conduit that facilitates 
information and knowledge sharing, and that benefits so-
cial identity and communal behavior. Yet the question “how 
different types of social networks affect strategic organizational 
processes?” remains an open question of great interest for 
both practitioners and academics alike. 
To address this question, we conducted a network 
analysis at the corporate R&D laboratory of an internatio-
nal pharmaceutical company. As employees tend to deve-
lop different informal networks depending on the type of 
relationship and on the content that flows through them, 

we analyzed four different types of networks: two expres-
sive and two instrumental types of relationship. We asked 
employees for information regarding with whom they 
usually exchange technical knowledge and who they seek 
to get advice related to professional growth and deve-
lopment (figure 2 shows the knowledge network and figu-
re 3 shows the professional advice network). Similarly, we 
asked all employees to provide us with information regar-
ding the people who they considered to be their good 
friends and the people who made them feel motivated or 

Beyond the analytical impact, SNA is based on the idea 
that interactions among people matter and shape the 
functioning of complex organizations. The mathematical 
foundations and the development of SNA have provided 
a comprehensive set of metrics that can applied to en-
hance the understanding and support organizational 
change actions. The basic set of network metrics is repor-
ted in figure 1.

■  An example of application of SNA

To whom to turn for career advice and knowledge 
exchange at the firm: to my muse or to my friend?
Leading employees to willingly put forth high levels of 
effort in their tasks toward the achievement of the goals 
of the firm has been, is, and probably will be, the quintes-
sential objective of every manager working in a competi-
tive and dynamic market; especially in one where indivi-
dual talent is the critical ingredient of sustainable compe-
titive advantage. 
Motivation is not only important to influence employees 
behaviors within organizations, but it is also a key ele-
ment to retain critical employees. Traditional views of 
employees’ motivation have focused on formal aspects 
of the organization, such as job characteristics and re-
wards systems, as the main channels 
through which firms can motivate their 
employees. Similarly, one of the main roles 
that leaders are expected to play within 
organizations is that of motivating and 
inspiring others, usually those who work 
under them – however, leaders are usually 
viewed only as those formally holding a 
leadership position. These approaches 
greatly underestimate the power that in-
formal relational factors can wield over the 
behaviors of individuals, and how they can affect strate-
gic organizational processes as knowledge exchange and 
career advancement, which eventually hit organizational 
performance. During the last few years, management 
scholars have acknowledged the role that informal net-
works play within organizations and the potential “com-
pensational” or “complementary” value they can provide 
against rigid formal structures and organizational featu-
res. Nonetheless, managing social networks within the 
firm still remains an elusive managerial task, making the 

Post bureaucratic economy 

dramatically requires more 

collaboration, recombination  

and coordination
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 figure 2	 � organizational knowledge network

 figure 4	 � organizational motivation network

 figure 6	 � professional advice and knowledge 
exchange: correlation with motivation  
and friendship networks

 figure 3	 � organizational professional growth 
and development network

 figure 5	 � organizational friendship network

 figure 7	 � motivation – professional growth  
multiplexity

Professional Advice

Knowledge Exchange
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is consistent with the notion that you want to become as tho-
se whom you most admire and who inspire you. Alike, 
knowledge tends to be sought more from those who moti-
vate employees than from friends, even when we studied 
scientific and technical knowledge, which is considered to 
be more tacit and complex and thus difficult to transfer. 
The suggestion that a friendship relationship can make the 
transfer of tacit and complex knowledge easier given frien-
dship’s inherent reciprocation and trust seems to hold here. 
However, it is also evident that the inspirational aspect of 
some individuals also elicits a disposition to put more ef-
fort on knowledge exchange from both source and reci-
pient. Lastly, social networks still remain confined to the 
formal boundaries of organizational structure, some 
more than others. 
As evidenced by the negative values of the E-I index for all 
networks relative to formal departments (figure 9), em-
ployees still seek professional advice and motivation 
from those most proximate to them. Opportunely, 
knowledge seems to permeate formal boundaries, carri-
ed to some extent, through motivational and friendship 
relations, which serve as the vehicle to convey the active 
ingredient. π

stimulated them when they interacted with them (figure 4 
shows the motivation network and figure 5 shows the 
friendship network). 
By performing a statistical analysis on these networks, we 
found some patterns suggesting interesting behaviors in 
our setting. For example, employees tend to be more in-
clined to exchange knowledge and to seek professional 
advice from those people who motivate them instead than 
from their friends (figure 6 shows the correlation between 
motivation and friendship networks with knowledge and 
professional advice networks). Not surprisingly, some of 
the formal leaders (e.g. number 168 in figures 7 and 8 is 
the head of a unit) were found occupying very central po-
sitions in motivation, professional advice and knowledge 
networks. These employees represent what can be refer-
red to as true “formal leaders”, managers who are percei-
ved as inspirational figures (“muses”) and trustworthy 
sources of knowledge and career advice (“experts”). They 
do not however occupy relevant positions in the frien-
dship network, suggesting they do tend to keep rela-
tionships on the professional side. 
Similarly, the main sources of professional advice are those 
from whom people tend to seek motivation as well, which 

 figure 8	 � motivation – knowledge multiplexity  figure 9	  organizational knowledge network
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