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Abstract. Globalization, economic turbulences and ICT have introduced struc-
tural, strategic, process and people-centered changes in the organizations. Thus,
among all types of changes, process changes have a central value and key im-
portance in an organization and they are considered as the most difficult type of
changes. Over the past few decades, we are witnesses of changing platforms at
both sectors: private and public. Client-based orientation in business sector and
citizen-oriented directions in public sector become new platforms that empha-
size a holistic focus. The most essential guiding motives in these processes are
better effectiveness and efficiency. To achieve these purposes, the organizations
employ wide areas of methodologies and tools for changing the business proc-
esses. Reengineering is often used as one of the manner that leads to achieving
better efficiency and effectiveness. Identifying and mapping the processes, de-
ciding which process needs to be reengineered and in what order, are very im-
portant issues. There are different methods used in the business reengineering
implementation. Some researchers used social network analysis and network
properties as a tool for process reengineering. In this paper, we survey the al-
ready done studies that use social network analysis in business process reengi-
neering and suggest social network analysis as a suitable tool for business proc-
ess modeling.

Keywords: social network analysis, business process reengineering, business
process modeling, mapping tools, public sector

1 Introduction

Globalization, economic turbulences, and ICT have introduced changes
in the organizations. The companies over the world focus on their
growth, connections and networking, while the governments focus on
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ICT implementation towards public administration (PA) reforms. The
most essential guiding motives in these processes are better effective-
ness and efficiency. In general, both private and public sector are more
interested in to satisfy their clients. Many governments identify effec-
tive and efficient supply of quality services as a crucial element of PA,
so as the main objective they have citizen-centric orientation [1] [2].
This requires a variety of solutions and actions in the PA domain. One
of them dealing with the application of ICT is referred as e-government
[3]1[4].

Hence, the e-government concept implementation creates processes of
transition from a consolidated model of centralized, hierarchical, bu-
reaucratic and operating government, where “silo” functioning is domi-
nant, toward a new model of governance based on self-organizing inter-
organizational networks [39]. Thus, the governments are increasingly
looking towards e-government-as-a-whole concept, which focuses on
the delivery of services at the front-end, supported by integration, con-
solidation and innovation in back-end processes and systems to achieve
maximum cost savings and improved service delivery [6].

To achieve these goals, there is a need to refocus PA values on client
needs, what leads to redesign core processes. In the information society
age, this process redesigning cannot be even imagined without using
ICT. The improvements of business processes in both sectors are per-
formed at two levels: intra- and inter- organization (on the level of
completely PA).

This orientation has increased the challenges of the governments, so
finding the right tools to handle these challenges to enhance processes,
products and services and deliver superior performances is needed.
There are many tools in the theory and practice that help to perform the
process of business reengineering. Darrell K. Rigby has noted that over
the past few decades, management tools have become a common part
of executives’ lives, whether they are trying to boost revenues, inno-
vate, improve quality, increase efficiencies or plan for the future [7].
The list of these tools is wide and depends on the situation or purpose
where these tools are used: benchmarking, balance scorecard, business
process reengineering, and many others. It is also important which util-
ity tools (process mapping, flow chart, social network analysis, etc.)
will be used to present business processes. Social network analysis
(SNA) seems as a disposable and reliable tool, but in the past its usage
for business process modeling was very modest. Giving overview of
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the successful cases where SNA is used as a tool for process mapping
in the process of reengineering, we hope that it will encourage re-
searchers as well as practitioners for further usage.

The rest of the paper is organized as follows. In the second section, we
introduce main terms. In the following section, we present state-of-the-
art of using SNA in the process of BRP at different areas. The forth
section is reserved for the discussion related to SNA advantages as a
tool in the process of BPM. At the end of this paper, concluding re-
marks and further research directions are given.

2 Main Terms Notation

2.1 Business Processes and Business Process Reengineering

The organizations are structured on such a way to achieve creation of
products or service delivery with purpose to meet needs of the clients.
They are organized in business processes (BPs), which are series of
steps designed to produce a product or a service [34]. According to Da-
venport in [8], a BP is a set of logically related tasks performed to
achieve a defined business outcome.

Business process reengineering (BPR) is a business management strat-
egy. BPR is a study that measures and modifies organizational effec-
tiveness by documenting, analyzing, and comparing existing processes
(BPs/workflows/service delivery protocols) to "best-in-class" practice,
and then implementing process improvements or installing a com-
pletely new process. The basic idea of BPR is to help organizations
fundamentally rethink how they do their work. BPR is opposite of the
old-fashioned thinking "constant incremental improvement". The key
pillar for this radical change was IT. Reengineering is not only reorgan-
izing, restructuring, downsizing, automation or cost cutting, but it is all
together. All of these things may be a result of a well thought out, well
planned and well-executed reengineering project.

Muthu et al. [37] surveyed five BPR methodologies. One of them (Har-
rison and Pratt methodology) consists of 5 steps: 1) Determine Cus-
tomer Requirements & Goals for the Process; 2) Map and Measure the
Existing Process, 3) Analyze and Modify Existing Process; 4) Design a
Reengineered Process and 5) Implement the Reengineered Process. The
focus of our interest is the first part of the step: Map and Measure the
Existing Process. In this stage, organizations need to map the existing
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processes, and then to analyze and improve them to design new proc-
esses. Process mapping uses tools and a proven methodology to iden-
tify current “As-Is business processes” and they can be used to provide
a “To-Be roadmap for reengineering” product and service business
functions [37]. The main aim of this stage is to identify possible bottle-
necks that prevent the process to achieve desired results.

Selection of the right tools for the process mapping in the organizations
is crucial for BPR success. A commonly used technique for drawing
and analyzing business processes is Business Process Modeling (BPM),
which refers to structural representation, description or diagramming
that defines a specified flow of activities in a particular business or or-
ganizational unit [47]. Bider noted that there is no universal method of
BPM suitable for all projects [48], while the most common way and
most used tool of BPM is flow chart diagram, as shown in Fig. 1 [45].
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Fig. 1. Business process meta model

The flow chart is useful for a snapshot of the process. The main disad-
vantage of this pictorial presentation is the requirement to draw the
flow chart again when some changes appear [49]. Other shortcoming of
this workflow presentation is its frequency: there are no indicators for
the frequency. So, the additional analysis is limited and more sophisti-
cated analysis is not possible.

Drawing a network is other alternative of visualization of BPM. The
aim of this paper is to determine appropriate tool for BPM that can
overcome these disadvantages of flow chart. SNA and networks created
with using appropriate software can be one possible and suitable tool
for BPM.
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2.2 Social Network Analysis

Social network analysis (SNA) is the branch that examines the structure
of relationships between social entities. Its fundamental axiom is that
actors are not independent but rather influence each other. The defini-
tion that describes SNA is “analyze social relations” in the network
using a set of mathematical methods and distinctive methodology that
encompassing specific techniques for collecting data, statistical analysis
and visual presentation [10]. According to Borgatti and Li [11] the
most commonly used description is the mechanism of direct transmis-
sion or flows.

The key concept in SNA is the term nefwork. Some general definitions
refer to a map of all relevant relations among social-relevant nodes that
can be named as actors, nodes [12] [13], points [15] or vertices [10].
The node can be single entities such as: people/persons, computers,
concepts, URLs or collective social units: group of people in a society,
departments within a corporation, public service agencies, or na-
tion/state. The edges are connections between pairs of actors and they
are considered as pipes or channels along which traffic flows.

In order to visualize connections between nodes, networks are present
by graphs. Graphs and mathematical theory of graphs allow to formally
defining and observing a range of network properties. Network proper-
ties are generally classified in two groups: properties of the whole net-
work (density and centralization) and properties of the individual net-
work nodes (degree, closeness, and centrality). More interested readers
are addressed to [15].

Regarding the network topology, several properties of social networks
can be considered such as sparseness, scale-free topology, modularity
and structurality. The social networks should be sparse. In other words,
a limited number of nodes interact direct with the other network nodes.
Some nodes in the network called "hubs" can regulate many nodes, i.e.
the out-degree of the nodes is high. Another important feature is the
scale-free topology of the social networks. Scale-free networks have the
power distribution function of the connectivity degree. This property
provides the robustness of the networks regarding the random topology
changes [46] [44].

Structures with small connectivity follow the regulatory hierarchy. The
structurality allows network decomposition into basic modular ele-
ments composed of several nodes, called network motifs. The network
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modularity refers to the existence of clusters of highly related nodes
and nodes with similar function [44].

An example of social network is shown in Fig. 2. The visual presenta-
tion of the network is obtained using program Pajek [50]. Many other
software packages are on disposal [51].

'Funeral service
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Center for Social Care
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Municipality

Court

Pension and Disability Insurance Fund

Fig. 2. A social network of public service delivery protocol [39]

Social networks (and relationship networks in general) are abundant
and useful sources of information. So, we can use graph theory to mod-
el them. Also, we can discover knowledge from them by calculating
metrics, analyzing their statistics and using optimization methods from
the graph theory and its fundamental links with operational research.

3 Related work of SNA application in BPR

The results of the research of studies employing SNA as a methodo-
logical tool in BPR (processes mapping) present reach variety of fields
[39]. The survey covers almost 20 different cases including: networks
related to the delivery of health services related to chronically mental
diseases [17] [18] [19] [20] [21], analysis of health-care networks in-
duced from the pathway that a patient makes through different hospital
departments [12], as well as inter-organizational networks in wood-
products manufacturing industry [22], development of trauma [23],
film industry [24], TV production projects [25] and video-games sector
[26]. PA and e-government are not often in the focus of these studies
[27], with the notable exceptions of the study of implementing local e-
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government policy [28], analysis of partnership networks for imple-
menting an e-government project [29] [30], coordination of soft-target
organizations [31] and information-flow between stockholders in the
process of public service delivery [32].

The nodes and the edges in these networks are different. As nodes do-
minate: health and social welfare agencies [17] [18] [19] [20] [21] [23],
small and medium-sized firms [22] [26] [43], stakeholders (public and
private) organizations [29] [30] [32] [41] [42]. The edges in these net-
works mostly represent flow of resource as information, fund [17] [18]
[21][23][32] [41], inter-organizational linkages [20] [32] etc.

Network properties that are measured in those networks are also differ-
ent but the most measured are: density [17] [18] [19] [20] [21] [22] [23]
[24] [26] [32] [40] [43], centrality and centralization [17] [18] [19] [20]
[21][22] [32], and embeddedness [25] [29] [43].

Research in inter-organizational networks has been increasingly con-
cerned with change and dynamics in networks and thus, studies often
include longitudinal dimension with at least two time points [20], or a
comparison of current and prior networks. Studies observe different
time periods at least 5 years [23], for 8 years period [26], for 10 years
period [32] or over 12 years period of time [25].

4 Discussion and concluding remarks

As a result of the overview of SNA application in BPR, we point out
that SNA can be used in each area of business and public sectors very
successfully. The designed networks are supported by numerous indica-
tors extracted from network properties and they give opportunity to the
decision maker to be in position to choose the more appropriate variant
for the certain BP. SNA offers opportunity to create different scenarios
for the future BPs (the reengineering ones). For each scenario, there are
measures related to the time and resources saving, achieving high level
efficiency and effectiveness.

BPR as one of the appropriate methodology for these fundamental
changes is a hard task: it is very expensive, time consuming initiative
involving many different stakeholders and each mistake causes enor-
mous loss of money and time. BPM is the crucial step for better under-
standing of BP, also it can be used to provide a “To-Be roadmap for
reengineering” of the BPs.
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According to the surveyed related work, using SNA in BPM offers
many advantages such as BP improvement, cost and time saving and
more robustness to processes changes. In the practice, there is no clear
connection between SNA and BPR, i.e. SNA is on the one while BPR
is on another side. This paper highlights the establishment of relation-
ships between them: SNA acquires the right position in BPM.

As a future work, we propose applying SNA to BPM in the public sec-
tor. Accurately, in the stage of creating e-government, SNA should be
applied to BPM of the current administrative procedures for the service
delivery protocols. Actually, SNA facilitates BPR, which is a key of
creating contemporary e-government processes in the first few phases
of e-government introduction.
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