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Abstract — Systems integration has become a need for
enterprises, in order to deal with competitive business
environment. Business Process Change (BPC) is known as
the most imperative challenge for systems integration.
Currently, a number of BPC methodologies have been
developed by researchers and experts, but none of them
comprises “identification of BPC type” as a significant stage
for BPC. This research attempts to integrate this stage with
others and activities of BPC and develop a BPC steps model,
in order to specify them in various changing levels.
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1 Introduction

Today’s business environment is extremely changeable,
unpredictable, and competitive. In this business environment,
access to real-time data is necessary, in order to make on time
decisions. Since 1940s systems integration has become the
most important and useful change within the organization to
provide cheaper, quicker, and high quality services [1].
Systems integration is a common term in enterprises, and it
has been a crucial goal for them to improve their performance
by sharing data, accessing real-time information, making
decisions on-time, and perform their business processes
efficiently and effectively.

As explained by [2], in a successful systems integration,
it is critical to change its key drivers, which are process,
people, technology, and flow of information amongst them.
They have also introduced Business Processes as the main
area of activities for systems integration.

In general, business processes are some systematic rules
for addressing business issues [3]. Business processes are
specific ways to perform business operations according to the
organizational rules and policies [4]. Business processes
connect input to output of an organization. People,
management, roles, tasks, information flow, and technology
add value to the inputs and generate some outputs such as
products and services to the customers. In other words, all of
these pieces try to create business processes to carry out the
organizational operations [5]. In this research, business
process is also defined as all enterprise’s inter-related
activities enabled by technology and performed by people, in
order to fulfil business operations through enterprise’s
departments. Thus, Business Process Change (BPC) would be
the most imperative and challenging task for enterprises to
improve their business processes to highest level of
performance. In other words, BPC is an enhancement

procedure, which can develop the business processes
revolutionary (such as BPR) or evolutionary (such as TQM).

The role of BPC in other contexts, such as smart city
development, which necessitate systems integration, is also
significant [6]. Therefore, discussions about the guidelines,
approaches, and stages of BPC are always popular for
systems integration researchers and BPC implementers. In
addition, identification of BPC type has not been emphasized
as a step in previous BPC guidelines.

The aim of this research is to provide a comprehensive
step-by-step guide for BPC implementers, by considering all
aspects of BPC, including different approaches and levels.
The objectives are also as follows:

- Explore the literature regarding BPC stages, types,
and levels

- Summarizing and making
various sets of BPC steps

relationships among

- Developing a BPC steps model

The next section of this research reviews the literature
regarding BPC stages. They are compared, conceptualized,
and summarized in this section. Section 3 continues the
critical analysis and provides an innovative set of BPC steps
for systems integration. Then, each step will be discussed in
detail. Finally, a BPC steps model is developed.

2 Existing BPC methodologies

Many researchers have suggested some stages for
business process redesign, improvement, transformation,
innovation, Business Process Reengineering (BPR), BPC, etc.
for example, Davenport [7] identified five steps framework
for business process innovation as follows:

1) ldentifying process for innovation
2) ldentifying change levers
3) Developing process visions
4) Understanding existing processes
5) Designing and prototyping the new process
Then, they extend them to 10 steps, according to

activities of each step.

Another five-step has been suggested by Harmon [8] for
business process redesign, which are planning, analyzing
existing processes, design new processes, resource
development for new processes, and management for
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transition to new processes. Moreover, reference [9] defined
six steps for business process change especially by BPR
technique. Those six steps are envision, initiation, Diagnosis,
redesigning,  reconstruction, and  evaluation  (S-A
methodology). This methodology has been cited, argued, and
critically analyzed by many researchers such as [10]-[13].
Some of them have followed S-A methodology in their
research, some have added other aspects, and some have
suggested different methodologies. For example, in addition
to S-A methodology, Al-mashari and Zairi [12] has analyzed
and compared eight more major sets of steps for BPR. Then,
they identified 10 principles that should exist in BPR steps.
Those principles are set strategies and goals, feasibility
analysis, top management support, understanding customers’
needs and performance measurement, integration with TQM,
IT capabilities, communication between team members,
process mapping and prototyping, changing management for
whole organization. Furthermore, reference [10] argued that
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1) Setup the vision, objectives, scope, and mode of BPR
2) Modeling

3) Analysis

4) Redesign

5) Continuous improvement

As characterized by previous researchers, despite the
differences in terminology, all methodologies emphasize
similar aspects and follow the same rules. For instance,
analyzing and understanding existing business processes is
one of the imperative steps that is described by all
methodologies. In addition, according to complexity theory,
Rhydderch [14] pointed out that “efforts to change practice
should be preceded by efforts to understand it”. Summarizing
all explained methodologies introduces following steps for
the purpose of this research (Table 1). The first two steps

systems integration in
this research)

performance target
- Formulate process performance objectives

S-A methodology does not specifically identify BPR steps ~ answer to this question: “Why change is required?
from organizational view. Thus, they provided another set of
steps for BPR as follows:
Table 1: A summary of popular BPC methodologies
Steps Activities study
Understanding project | - Identifying project vision and objectives in business [71, [10], [15]
objectives (e.g.| - Identifying processes that support the project objectives as well as their

Understanding
existing business
processes

- Understanding and documenting current process flow and directions

- Measure and assess the processes against new process objectives and
attributes

- ldentify issues in current processess

[71-110],
[12], [15]

Identifying processes
for change

- Evaluating the role, culture, and politics of each process
- ldentifying process bundries

(71, [91, [10]

Preparation for the

change

- ldentifying change enablers such as technological and human resources
- Defining scope

- Setting the strategies and goals

- Planning and scheduling

- Establishing management commitment

- Inform stakeholders

- Organising change team

[71-19], [12]

Designing &
Prototyping

- Defining and analysing new process concepts

- Evaluating different design options in terms of feasibility, benefit, cost, risk
and select one

- Defining requirements for implementation phase

- Prototype the new design

- Utilising process mapping techniques

[71-[10],
[12], [15]

Implementing the

change

- Address migration challenges according to the type of change and develop a
migration approach and strategy

- Developing new organisation structure

- Training of employees

[71-19], [15]

Continious evaluation
& improvement

- Evaluating process performance

- Maintaining and modifying redesigned processes
- Link to continuous improvement programs

- Controling and improving the previous steps

[9], [10], [16]
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3 Innovative BPC steps

The BPC methodologies described in
section 2, are mostly BPR-oriented steps, not BPC
steps. Most of the previous researchers, who have
defined BPC methodologies, consider BPC as
BPR. For example, despite the title of the research
by [9], “Business process change: A study of
methodologies, techniques, and tools”, they have
limited their research to BPR technique, which is a
revolutionary approach [17], and they have
identified six steps for BPR (S-A methodology).
Nevertheless, they have discussed about
radicalness level of the change as a customizer for
BPR steps.

Therefore, as most of the BPC steps have
been defined as equal as the stages for BPR, which
is a revolutionary approach, there is no specific
step to identify the type/approach of the change,
while this is required for BPC, because before
preparation of the enterprise for change,
understanding the approach, type, and scope of the
change is necessary. Thus, this research adds one
more step, which is “identifying the BPC type”, to
the above steps in order to define a BPC steps
model for systems integration. In addition, two
sub-steps of first stage should be expanded to three
individual steps, because they are also required for
“identifying the change approach”. As a result, the
BPC steps would be as follows:

1) Understanding objectives of the main
project (systems integration project for
this research)

2) Understanding existing business processes

3) Identifying processes for change

4) Identifying the change approach

5) Preparation for the change

6) Designing & Prototyping

7) Implementing the change

8) Continuous evaluation & improvement

To summarize these steps, first and second

stages as well as third and fourth ones can also be

merged according to their tasks. As a result, BPC
steps and activities will be defined as follows.

3.1 Comprehension

All understanding, analysis, and evaluation
activities will be carried out during this step. The
goal of the main project should be identified first.
This will determine the purpose of BPC. This step
firstly, answers to the following questions [15]:

- What are the scope, objectives of the main
project?

- What is the role of BPC for the main
project?

- Where does BPC seat in the main
project’s plan?

- Why business processes should be
changed?

Then, all business processes will be analyzed
against the main project’s objectives. Main project
in this research is systems integration. Therefore,
we need to understand what the objectives of
systems integration project are. As discussed in
section 1, one of the main objectives of systems
integration is integration of all departments,
systems, and applications of an enterprise in order
to access real time information. Thus, all business
processes should be aligned with this purpose.
Therefore, analysis and in depth understanding of
all business processes are necessary. This will also
develop objectives of new business processes.

Assessing existing business processes (As-
Is), directions, and performance is necessary to
understand existing business processes.
Understanding customers’ perspectives of current
business processes is also an important input
during this step [7]. Key activities in understanding
existing business processes are listed as follows:

- Analyzing and documenting the current
process flow (process diagram)

- Assessing and Measuring  existing
processes against new process objectives
including fulfilling customers’ needs

- Assessing cost of each business processes
according to the cost of their activities

- ldentifying any shortcoming in As-Is
processes in order to fulfil the main
project goals

- Assessing current relationships between
processes

- Summarizing all findings

In summary, the purpose and scope of
systems integration as well as status and
capabilities  of  business  processes  are
comprehended within this step, and these are
carried out repeatedly, because in analyzing
existing business processes we need to review the
objectives of the main project several times.

3.2 ldentification

A couple of fundamental identifications will
be carried out during this stage. Firstly, a summary
of all findings from previous step regarding
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analysis of existing business processes are
evaluated. If any of the business processes could
not meet integration requirements appropriately,
effectively, and efficiently, that would be candidate
for change. In addition, the business processes,
which are fully aligned with the objectives of main
project will be recognized and documented. After
that, the approach and type of BPC should be
identified. As discussed before, a specific stage is
required to understand the approach/type of the
change in BPC. A few researchers have talked
about the level of radicalness, change strategy, and
mode of change. Valiris and Glykas [10] also
argued about this matter as a limitation of BPR
methodology. They have considered “identification
of BPR mode (incremental or radical)” as an
imperative task in first step of BPR. Furthermore,
reference [9] have talked about the level of
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discussed about this method, which is useful to
determine the radicalness of change. However,
BPR is a BPC type, and it is defined as a
radical/revolutionary change for business processes
[6]. Thus, it cannot have different levels of
radicalness, such as no radicalness, because
“radical change” is the most important
characteristic of BPR [18]. In other words, if BPR
has no radicalness, it would not be called BPR.
Hence, this method is suitable for determination of
radicalness level in BPC. In other words, as
illustrated by Table 2, this method will be adapted,
in order to be utilized for identification of BPC
type/mode. Then, the average score will be
applied, in order to identify the BPC approach by
formula as follows:

_ (Avg.score of contingency factors + RP)

RS

radicalness for BPR. They have developed a so- 2
called “project radicalness planning worksheet” to
identify the level of radicalness. According to this RS =Radicalness Score
: : : RP = Risk Propensity
technique, the radicalness of BPR is scored by a -
number from 1 to 5, which is assigned to 11
factors/identifiers of level of radicalness (A ~
modified version of this worksheet is represented - Evolutionary RS<25
by Table 2).
Then, the average score of the radicalness will be e o Revelutionsoy RS>25
calculated. Subsequently, the score will be affected approac =
by risk propensity of the decision makers. Risk - Decision
propensity (which is rated from 1 (risk averse) to 5 makers decide RS=25
(risk taking)), can pull down or push up the Daseg on i
radicalness score. Reference [12] have also L, WakBoopensiy:
Table 2: BPC type identifier (Adopted from [8])
BPC approach
Backons Questions Evolutionary <> Revolutionary
1 2 3 4 5
Strategic Is the targeted process merely tangential (1) or integral (3)
centrality to the finrm’s strategic goals and objectives?
Feasibility of IT | Does IT enable only incidental
to change | change (1) or fundamental process change (5)?
process
Process breadth Is the scope of the processintra-functional (1) or
interorganizalional (5)?
Senior Is the senior management visibly removed (1) or actively
management mvolved (3) in the BPR efforts?
commitment
Performance Are the preferred performance measurement criteria
management effiency based (1) or effectiveness Effectiveness based
criteria G)?
Process Is the process fimctioning marginally (1) or is the process
functionality not functioning well at all (5)?

Process resource | Are only mimimal resources (1) available to support the

availability process change or are resources abundant (5)?

Structural Is the organizational structure nigid (1) or is it flexibly
feasibility conducive (3) to change and leaming?

Cultural Does the culture support the status quo (1) or actively seek
capacity for | participtory change (3)?

change

Management Are only modest mmpacts on people tolerable (1) or 1s
willing; to willing to deal with the conse-quences of

impact people disruptive impacts (5)?
Value chain | Is the BPR effort targeted at an intermal support process
target (1) or a core process (5)?
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3.3 Preparation

After identification of the candidate business
processes for change and the BPC type, the scope
and strategy of the change should be specified [6],
[7]. Thus, all scheduling and planning activities
will be carried out during this step [7], [8], [11]. In
addition, all other business key drivers including
the organization, human resources, and possible
technological resources need to be identified and
prepared for the change. Therefore, a full top
management support is necessary [8], [11]. Then, a
change team including business process experts,
who are fully informed about the candidate
processes will be assigned. Moreover, all
stakeholders and other employees will be informed
about the change.

3.4 Design

The actual changing and redesigning
activities including brainstorming, defining and
analyzing new process concept, prototyping,
designing, and documenting new processes
according to identified change approach are carried
out in this step by a team, responsible for the
change [7], [9], [15]. Appropriate techniques for
process mapping and prototyping should be
applied in this step [12]. Thus, different design
options in terms of benefit for the business, cost,
and feasibility must be evaluated and the best
option must be selected. In addition, new
redesigned processes should be fully understood,
tested, and approved by designing team [7], [15].
Finally, a requirement analysis will be performed
for the next step [7], [8].

3.5 Implementation

Having the prototype tested and approved,
creating a pilot with the purpose of success can
also be useful instead of a fully cutover. This is
prefered for most of the BPCs, especialy for which
are highly visible internaly and externaly, and/or
involve with revenues, customers, or valuable
employees. Phased approach is also an economic
method of implementation, which generates some
financial benefit from BPC in earlier time. This
approach can also be utilised after a pilot
implementation [7]. Any change on organisation
structure, roles, and IT will be carried out during
this phase. The implementation and migration team
will be assigned and the capabilities of human
resources will also be improved by training

programmes under full support of top
management. BPC techniques such as TQM and
Six Sigma will also be applied for fullfiling this
step [8], [9], [15].

3.6 Sustainment

The last step of changing business processes
is to continuously evaluate and improve the new
processes’s performance and if they have
addressed the requirements [9], [16]. This will
allow the organisation to continuously monitor and
control the business processes after the change.
This will also establish more comunication and
coordination within the enterprise [9].

4 BPC steps model

Based on the explanations and objectives of
systems integration and BPC, its steps and
activities in this research, a model for BPC steps is
illustrated by Figure 1.

As represented by this model, BPC is carried
out as part of systems integration project.
However, the stages are carried out in various
levels, including systems integration, business
process, and execution level. In other words, the
activities of business process level are not
separated from systems integration level, because
changing business processes is designed within
systems integration. Hence, the activities of every
BPC step are performed in these three levels. For
instance, the comprehension step starts at systems
integration level, in order to understand the scope
and purpose of the main project (systems
integration). It endures with understanding of the
role of BPC in the main project at both systems
integration and process levels. As the next activity
of this step, understaing of existing and objectives
of proposed business processes is carried out in
process level. Finally, a summary of the findings is
prepared at execution level. In addition, the
implementation stage is carried out only at
execution level, because all the requirements for
actual implementation have already been prepared
in systems integration and business process levels
and they are ready to be executed. In contrast, all
three levels are involved in sustainment stage, as
the improvement and evaluation should be
continuosely performed in all aspects of BPC.
Consequently, any modification and improvement
initiates a return to the first step of BPC cycle.
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Figure 1: BPC steps model
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5 Conclusion

BPC has been identified as a significant
challenge of systems integration for enterprises in
both private and public sectors. This study
critically reviewed BPC methodologies provided
by earlier researchers, conceptualized BPC stages
for systems integration, and attempted to create an
innovative model to the BPC. The model is a
cyclic approach to the BPC stages, which includes
identification of BPC type as an important activity
within the early steps. This action clarifies the
main approach for changing business processes, so
that regulates the activities and provides boundries
for the next steps of BPC. Moreover, based on this
BPC model, any improvement in business
processes should be carried out by conducting all
steps of BPC again.
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