ISSN (Print) : 0974-6846
Indian Journal of Science and Technology, Vol 11(33), DOI: 10.17485/ijst/2018/v11i33/100310, September 2018 ISSN (Online) : 0974-5645

Stakeholder Management in Enterprise Architecture

Alireza Olyai*

Department of Computer Science and Engineering, Shahid Beheshti University, Tehran, Iran;
salireza.olyaee@gmail.com

Abstract

Objectives: To describe the stakeholder management approach in enterprise architecture, also provide a comprehensive
analysis of enterprise architecture stakeholders and their requirements modeling. Methods: This study was conducted
by the qualitative method. This study is carried out, based on the analysis of the literature in the fields of stakeholder
management in enterprise architecture, identification and classification of stakeholders, and their requirements
modeling by using high quality electronic databases, including IEEE Xplore, Springer, Science Direct and also using from
Google and Google Scholar search engine. Finding: stakeholder management approach is as an important factor in
identifying and classifying enterprise architecture stakeholders, which causes success any project in any organization.
Also, with stakeholder management can be successful in obtaining their support or increase their participation in the
project. Identifying and classifying of stakeholders leads to a long list of stakeholders including, internal and external
stakeholders of the organization. Also, requirements engineering is a factor for stakeholder requirements modeling to
address the stakeholder’s issues in the enterprise architecture process. Novelty /Improvement: Stakeholder management
in enterprise architecture, along with analysis of stakeholders and their requirements, this article from this view, can be
improving the success of enterprise architecture projects.

Keywords: Classifying Stakeholder, Enterprise Architecture, Enterprise Architecture Stakeholder, Stakeholder

Management, Stakeholder Requirements Modeling, Stakeholders Role

1. Introduction

Enterprise architecture is increasingly used by large orga-
nizations that have dimensions and complex structure to
avoid complexity and lack of flexibility of business pro-
cesses, information systems and technical infrastructure!.
With increasing requirements for agility and alignment
of business and IT, Enterprise Architecture (EA) has
become an important element and is considered by many
experts and researchers in the field of business and IT2
Even governments in around the world spend costs for
its e-government programs to provide electronic access
to government services, a solution to carry out this idea is
the use of enterprise architecture®. Enterprise architecture
is a means to achieve stability and cohesion of a busi-
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ness system, the relationship between business goals and
mission with goals and mission information technology,
and business process optimization?. Although enterprise
architecture is seen as an important tool to help solve
the major problems of organization, but use of enter-
prise architecture may not be an easy task'‘. One of the
major success factors in enterprise architecture is effec-
tive collaboration between the architects and enterprise
architecture stakeholders*. Mutual understanding of
enterprise architecture decisions is the basis for effective
collaboration between the architects and enterprise archi-
tecture stakeholders'. Thus, the failure of the enterprise
architecture is largely due to the behavior of stakeholders
than to technology®. Also, in the use of enterprise archi-
tecture important problem pay attention to stakeholders’
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views and their understanding than the enterprise archi-
tecture for the organization, that their views can guaranties
acceptance new information systems®. Some important
challenges in the field of enterprise architecture are relate
to stakeholders®. This means that there should be a careful
review of the enterprise architecture stakeholders and the
concerns of its stakeholders, which is an important suc-
cess factor in enterprise architecture®. The term “Stake”
is meant risking or sacrificing his reputation’. Also, the
“Stakeholder” is the person or organization that has one or
more “Stake” in the organization”. From this perspective,
it can be said, a stakeholder is a person who, to take risks
participates in the activities of the organization; expect
to receive an interest or share of the organization’s inter-
ests®”, This means that “Stake” can be regarded as a claim’.
Having claimed of the organization is more expected than
interest”. Claim, emphasizes on the existence of a right to
stakeholder in the organization”. So the concept of “Stake”
could be expected to gain a small benefit to a very large
lawsuit about the ownership of the organization and all
of its value’. For stakeholders’ various definitions have
been proposed in the literature. Some of these definitions
are Stakeholders, including individuals or groups that
require the organization to achieve its goals or from the
opposite perspective, the organization requires them to
achieve their goals®”. Another definition of stakehold-
ers in'® is stakeholders are peoples who have key roles
or concerns in the system such as users, developers or
managers; also different stakeholders with different roles
have different concerns in the system. In popular frame-
works for enterprise architecture, such as The Open
Group Architecture Framework (TOGAF)! stakeholders
is defined, Stakeholders are individuals, teams and orga-
nizations (or classes thereof) which have the interests or
concerns about the resulting architecture. The stakeholder
is defined in the project management standards, such as
The Project Management Body of Knowledge (PMBOK),
stakeholders are persons or organizations, who involved
in the project or whose interest may be positively or nega-
tively affected by resulting project, such as customers,
sponsors, and etc.'2. More stakeholders of a system may
not be interested in the architecture, but are affected by
these concerns®. So an architect needs to be aware of these
concerns and discuss them with stakeholders and should
describe the architecture for all that they have different
backgrounds®:. Stakeholder management and their needs
taken into consideration in the literature in various fields
such as management, information systems, enterprise
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architecture and software architecture'. In particular, the
concept of stakeholders has been widely discussed in the
management literature'. Also, Stakeholder management
is described widely in TOGAF enterprise architecture
framework and other related fields such as PMBOK
project management standard. In general, stakeholder
management process in TOGAF includes the identifica-
tion of stakeholders, classifying stakeholder, determine
stakeholder management approach, and tailor engage-
ment deliverables. Also in the PMBOK, stakeholder
management includes activities such as identify stake-
holders, plan communications and manage stakeholder
expectations. Stakeholder analysis in project management
field includes activities such as stakeholder identification,
stakeholder recruitment and stakeholder negotiations®.
This study shows stakeholder management approach as
an important factor in identifying and classifying enter-
prise architecture stakeholders and then based on the
analysis of the literature in the field of identification and
classification of stakeholders presented a comprehensive
analysis of enterprise architecture stakeholders. Finally,
described requirement modeling as a means to address
the issues of stakeholders in the enterprise architecture
process.

2. Research Method

This study was conducted by the qualitative method
and a comprehensive literature search method was used
to identify relevant studies. In the search of references,
was used of high-quality electronic database includes
IEEE Xplore, Science Direct, Springer, and also was used
of Google and Google Scholar search engine. Search
results, were included retrieve journal papers, confer-
ence papers, books, research reports, academic thesis.
Of course, this search was not limited only to the refer-
ences written in English language. In the search, was used

» «

key words includes “stakeholder”, “stakeholder manage-
ment”, “stakeholder requirements modeling” in the areas
of management, software architecture, and in particular,
enterprise architecture. Then, by reading the abstract of
the references, collected and classified references related

to the scope of this article.

3. Freeman’s Stakeholder Model

Freeman has provided stakeholders theory to design a
graphical representation when it is called a stakeholder
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model. This model the first time in 1984 is provided in
Freeman’sbook on the theory of stakeholders’. Stakeholder
model was developed to identify different groups in soci-
ety who are directly affected by business decisions and, in
turn, can influence the success or failure of the organiza-
tion’. Accordingly, some theorists came to the conclusion
that an organization of the economic and moral per-
spective, except their shareholders, depends to other
stakeholders that have an economic relationship with
the organization’. Freeman stakeholder model showing
the relationships among various groups that operates
inside and outside the organization as internal and exter-
nal stakeholders of the organization”’. Freeman based on
the available scientific literature in the fields of organiza-
tional level strategy and organization theory and with a
great deal of research, has provided a conceptual model
of his vision of the organization with a new structure and
simple’. The basic model Freeman stakeholders over the
years that have passed since its introduction, according
to research done by Freeman and other researchers have
been completed to be responsible in the form of better
business requirements of different organizations”. The lat-
est version provided by Freeman is shown in the Figure
1, similar to'®.

n External Stakeholders

- Internal Stakeholders

Figure 1. Stakeholders’ model.

4. Stakeholder Management
Approach

Stakeholder theory is a concept that is derives from stra-
tegic management addressed in areas such as business
ethics, project management and information systems®.
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An important proposal in stakeholder theory is that the
profit of the stakeholders is not just an obligation for com-
panies. Stakeholder theory recognizes organizations that
are dependent on a number of groups of founding board
and ethical obligations of these groups®. Concepts origi-
nating from stakeholder theory can be seen in the context
of operating more like project management, which is used
in areas such as enterprise architecture, software engi-
neering in the initial phase of the project. Freeman about
stakeholder management suggested that the concept of
stakeholders is to appear simple and intriguing because
it is easy to identify stakeholders, but is a very large task
of managing the relationships between them*. Two ideas
for stakeholder management arise: one that uses an orga-
nization of stakeholder management in order to achieve
its strategic objectives, which contains a ranking of stake-
holders by how they influence to achieve organizational
goals. And the other that organizations should consider as
part of its strategic objectives morality. Stakeholder man-
agement, including accurate identification of effective
individuals and groups or the impressionable of a project
and analyze the power, influence and impact they have
on the project. Identification and analysis of stakeholders,
can lead to effective communication policy and therefore
support or increase the level of their participation in the
project; this is one of the key factors in the success of a
project. Giving accurate and timely information to stake-
holders makes when faced with challenges, stakeholders
show greater commitment towards project activities, and
more enthusiastically support the project. Stakeholder
management is essential for the success of any project in
any organization, which can be found success in projects
using the right people in the right direction.

Projects that are implemented are effective for many
people, including those who have power and influence
over project such as sponsors or senior managers. Hence,
it can be gained their support with stakeholder manage-
ment. The benefits of using stakeholder management
approach in enterprise architecture projects may include
the following:

+ Use the views of stakeholders; especially the
main stakeholders of the project will increase
their support of the project and improve the
quality of the project.

o Obtain support of powerful stakeholders who
can help to achieve more resources and more
likely to succeed in the project.
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o In the course of the stakeholders of the project
implementation process.

« To ensure stakeholder full understanding toward
the project and the benefits of the project and
thus earn their support.

« View the stakeholder feedback towards the proj-
ect and in terms of the necessary items in the
project to gain their support.

In enterprise architecture, stakeholder management
process includes:

4.1 Identifying stakeholders, especially key
stakeholders such as sponsors and their
concerns

Identify the stakeholder can be done by the enterprise
architecture project team brainstorming method or can
be done based on enterprise architecture’s project man-
ager experiences, which may include identifying all
individuals, groups or organizations that are affected by
enterprise architecture project, or can affect it , such as
senior managers, system developers, customers and etc.
This identification can include internal and external
stakeholders of the organization. Stakeholders can be
identified by answering the following questions:

o What persons or organizations can be directly
or indirectly affected by the project or affect the
project?

« What persons or organizations have special skills
that the project needs them?

+ What persons or organizations can be effective
on project resources such as funding, staff and
etc.?

+ Who can obtain the benefit or detriment of the
project?

4.2 Prioritize stakeholders

By identifying stakeholders will be determined long list of
individuals, groups and organizations that are affected by
enterprise architecture project, which by their prioritizing
and classifying can have a better understanding towards
them. To better identify communication between stake-
holders can be related stakeholders classifying based on
their organization or organizational unit within a group.
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4.3 Stakeholder management strategy

Some stakeholders may have the power to stop project
activities or vice versa, cause to advance of project activities.
Some of them will be interested in what is doing and others
do not care about that. Stakeholder management strategy
determines a strategy to increase support key stakeholders
that have far-reaching impact on the project and reduce the
negative effects of stakeholders in the project.

4.4 Communication strategy with
stakeholders

There are many different ways to communicate with
stakeholders such as writing a report of the project’s pro-
gram, or writing a report of the project’s progress, or even
a meeting with stakeholders.

5. A Comprehensive Analysis
of Enterprise Architecture
Stakeholders

From the basic steps in stakeholder management is
identifying and stakeholder classification in enterprise
architecture projects. Hence, the following based on
stakeholder management approach and the Analysis of
the literature in the field of identification and classifica-
tion of stakeholders presented a comprehensive analysis
of enterprise architecture stakeholders and their role in
enterprise architecture.

By 2008, EA literature was more focused on review of
enterprise architecture, best practices, architecture frame-
works, and enterprise modeling®. But the recent writings
show has been more attention to the stakeholders in the
enterprise architecture®. Linderstrom et al. describes that
provides enterprise architecture’s frameworks, the chief
information officer as the main enterprise architecture
stakeholder as a means to support decision-making and
addressing the concerns of his highest priority'Z. Described
the software architects mindset, through use cases that
are focused on stakeholders, development identifying
stakeholders and the relationship between architects with
stakeholders". In", indication of the role of stakeholders
(such as architects or acquirer), which can be considered
from the perspective of different individuals, teams and
organizations is shown in Table 1, similar to'*.
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Table 1. Enterprise architecture stakeholder roles

5.1 Enterprise Architecture Stakeholders

Based on their role, architects and other enterprise
architecture stakeholders were concentrated in one or
more areas, including business, information, information
systems and technical infrastructure. Some enterprise
architecture stakeholders are senior management, project
and program managers, software architects, and enterprise
architects™”. Based on its role in enterprise architecture,
the aspect which they focus on it and organizational level

Vol 11 (33) | September 2018 | www.indjst.org

Alireza Olyai

who act on it, enterprise architecture stakeholders pursue
specific goalsZ. These goals are contradictory, and may
not help to achieve organizational goals. However, due
to the characteristics products and services of enterprise
architecture, each stakeholder is expected that these do
help in reaching their goals”. In” used the role of key
stakeholders, who described by. Accordingly, a matrix
of enterprise architecture stakeholder roles is shown in
Table 2, similar to®. The columns show the four areas
of enterprise architecture, and the rows show four
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organizational levels. Due to a greater focus on other
stakeholders, the architect role of Table 2 is deleted.
Architect roles exist at various organizational levels, for
example, the business architect or project application
architect and etc. At the organizational level, according
to the target enterprise architecture main management is
the responsible for enterprise architecture decisions. This
includes creating a strategy for the scope that stakeholders
must be held accountable. The board is responsible for
the business strategy of the organization and includes the
Chief Executive Officer (CEO), Chief Financial Officer
(CFO), and the Chief Operating Officer (COO). The
Chief Information Officer (CIO) is responsible for the
alignment of business and information technology for
the IT supply meets the business information demand.
Therefore, the CIO is associated with both information
and information systems. The Division Information
Officer (DIO) is like the CIO, who is responsible for the
business and IT alignment for a specific business domain,
and focuses on information and information systems
aspect areas. The Chief Technology Officer (CTO) is
responsible for making decisions about technology
components and platforms.

5.2 Classification of Enterprise Architecture
Stakeholders

A classification of stakeholders in the enterprise archi-
tecture™ have been included describing the stakeholders,
define their type (individual, team / group or organiza-
tion) and addresses the common concerns of those who

are related to enterprise architecture. Accordingly, due to
a range of stakeholders a classification scheme based on
some of their common features is needed. Offer simple
is a practical classification, a model by. This model was
originally classified information systems research in three
areas including views: 1- information system producers
(such as software developers) 2- facilitators (such as infor-
mation management and ICT maintenance) and 3- users.
In enterprise architecture, these roles can be defined as
follows:

i. Producers are as stakeholders who are doing the plan-
ning and development of enterprise architecture. They
are different from the facilitators and end- users, as
they do not maintain or manage the enterprise archi-
tecture. So some stakeholders such as architects may
have a role in the management and maintenance, and
even the use of enterprise architecture.

ii. Facilitators are defined as stakeholders who are doing
the monitoring, management and maintenance of
enterprise architecture. The role because it does not
directly operate the planning and development of
enterprise architecture is different from the producers.
Facilitators are not the end- users of enterprise archi-
tecture in the sense that their work is directly affecting
the enterprise architecture.

iii. Users use of enterprise architecture products in their
daily work. The difference between users and other
roles is that users do not directly affect the enterprise
architecture. They can have a role in enterprise archi-
tecture by providing business requirements.

Table 2. Enterprise architecture stakeholders, their aspect areas and organizational levels

EA aspect areas | Business Information Information Systems Technical

/ Organizational Infrastructure

Levels

Enterprise CEO, CFO, CFO CIO CIO CTO

Domain - Head of business DIO - DIO Platform
division/business units - IT change - IT change manager
- Business change manager manager Platform subject
manager matter expert

Project Business project Information Software development | Infrastructure
manager analyst project manager project manager
Business process Software designer/ Infrastructure
designer architect engineer
Operational business Data Application manager Data center

- Applicati

Operational man.ager administrator pp .1c.at10n management
Business process administrator Infrastructure
engineer administrator
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Classification of stakeholders on the basis of their
work, given that each assign fall in which category of pro-
ducer, facilitator or users, which is shown by the symbols
P, F, U are as follows:

Applications Development (P, U): application
development by using of architectures. It can also
produce architectural descriptions of their work
area.

Architects (P, F, and U): Perform planning and
development of domain architectures, as well as
the maintenance and updating them.
Architecture Board (F, U): Perform strategic
management and governance of the EA. It is also
possible to use the product and effects of the EA
work in assessing the success of the EA.
Architecture Group (P, F, and U): Perform the
planning EA, development, maintenance and
operational management. Also, using of the
architectures in ensuring the stability and com-
pleteness of the EA.

Board of Directors (F, U): Having the business
responsibility of EA work. And evaluating the
success of EA using the effect of EA work.
Business Users (F, U): Used in the daily work
of enterprise architecture work products, as well
as provide business requirements for enterprise
architecture.

Competitor/Other Company (U): In some
cases, they use in their enterprise architecture,
organizations EA and its effects.

Customer (P, F, and U): It may be necessary,
compliance between organizations EA and its
customer. Also, customers can use of the EA
work for your needs, or can support it.
Development Project Group (P, U): Perform
planning and architecture’s development in the
project area, or ensure compliance between proj-
ect results and enterprise architecture.
Enterprise (P, F, and U): In the organization
can be done, EA planning, development, man-
agement and maintenance, as well as used of the
enterprise architecture.

Enterprise Architect (P, F, and U): Enterprise
Architect doing, planning and enterprise archi-
tecture development, maintenance, and updating
the domain architecture. And also makes use of
architecture in ensuring the stability and com-
pleteness of the architecture.
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Evaluator (U): Makes use of enterprise architec-
ture in assessment.

ICT maintenance (U): Architecture used in ICT
maintenance.

ICT operations (U): Architecture used in ICT
operations.

ICT organization (P, F, and U): Makes use of
architecture in the operations and maintenance
of ICT. In some organizations may be whole
EA-function carried out under the ICT organi-
zation.

Internal Comms (U): Use of the products and
the effects of organizational architecture in com-
munication

Investment Board (F, U): May approve invest-
ments related to enterprise architecture and
enterprise architecture products used in the
evaluation of investment.

Legislator (P, F, and U): Perform architectural
planning, development and facilitation on the
basis of standards and reference architectures.
Use of the products and the effects of EA work
to get feedback.

Manager/Management (F, U): Make decisions
about enterprise architecture and perform sup-
port and sponsor the enterprise architecture
work in a range of responsibilities.

Owner (F): Approval of the enterprise architec-
ture work by the board.

Partner (P, F, U): Consultants and partners may
do, tips or EA planning, development and its
maintenance in the organization, or the organi-
zation provides enterprise architecture work and
its products to partners.

Program Management Office (F, U): Perform
high-level management of projects related to
enterprise architecture, and using of the enter-
prise architecture products for checking the
compliance of enterprise architecture project
results.

Project Manager (P, U): Perform architecture
planning in project scope or check the compli-
ance of project results and enterprise architecture.
Project Steering Group (F): For facilitating
enterprise architecture work may require a proj-
ect to produce architectural descriptions of the
project area.
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o Research & Design (F, U): Can facilitate enter-
prise architecture work with new ideas and
research.

o Sponsor (F, U): Sponsors and supports enter-
prise architecture by providing the resources.
Use of enterprise architecture work in assessing
the success of enterprise architecture.

o System Development (P, U): System devel-
opment by using of architectures. It can also
produce architectural descriptions of their work
area.

One of the results of this classification is stakeholder
management difficulty in view of the large number of
stakeholders; diversify their concerns and different social
and cultural context and their function.

6. Stakeholder Requirements
Modeling

In the process of designing and managing enterprise
architecture, requirements modeling are an initial and
important activity’®. Requirements modeling make
understanding the structure and analysis of business
requirements that are related to IT requirements and
thereby facilitate the alignment of business with IT'%. This
relationship facilitates the traceability between the stake-
holders concerns and products that fulfill the stakeholders’
objectives. Some of the reasons that would be a poor
architecture causing the fail of the enterprise architecture
include, the requirements may not meet all stakeholder
demands or requirements were incorrect, incomprehen-
sible, and inconsistent or cost to change was expensive®.
Goal-oriented requirements engineering is intended as a
means to address the issues of stakeholders in the enter-
prise architecture process®. Requirements engineering
and enterprise architecture has a strong relationship and
requirements models play an important role in the enter-
prise architecture process. Requirements engineering is
a branch of software engineering to determine the func-
tions of, and limitations of software systems, as well as the
concerns of these factors with the software behavior®. The
requirement engineering process is including a series of
activities such as requirements elicitation, requirements
analysis, specification, validation and requirements man-
agement. In requirements engineering, stakeholders are
of major importance and they are the main source of
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the requirements®. Generally, improve the extraction
of requirements has need that we have a proper under-
standing of Stakeholder Identification’®. Requirements
engineering aim is finding solutions to the stakeholder
issues. Extraction and requirements modeling provides
two methods®: problem-oriented requirements engineer-
ing and solution-oriented requirements engineering.
Problem-oriented requirements engineering has relation
with systems engineering and attention to analysis of the
problem domain, but, solution-oriented requirements
engineering offers a classic software engineering view
on requirements engineering®. A solution-oriented idea
can be object-oriented analysis®. Object-oriented analy-
sis models using of the UML language to requirements
gather, requirements analysis and system behavior analy-
sis®. Therefore, problem-oriented and solution-oriented
requirements engineering as two consecutive phases
that are complementary to the beginning and end point
requirements phase’®. A problem-oriented idea can be
goal-oriented requirements engineering®. Goal-oriented
requirements engineering methods provide a set of tech-
niques to identify stakeholder goals®. These techniques
include: identification of stakeholders’ problems and fix
them, extracting information from: interview texts, sce-
narios written with stakeholders, enterprise policies,
enterprise mission statements, enterprise goals, work
flow diagrams®. Goal-oriented requirements engineer-
ing uses of goals to eliciting, elaborating, structuring,
specifying, analyzing, negotiation, documenting and
changing requirements, which these the goals are related
to stakeholder®. Goal-oriented modeling method allows
achieving functional and non-functional requirements
by providing a description of stakeholders and their
goals®. Therefore, a goal related to a stakeholder turns
into a requirement®. Also, i * framework is as one of
the methods for goal modeling, which focuses on con-
cepts for modeling and analysis during the requirements
phase’®. Notation i * offers strategic dependency models
that describe the dependencies between stakeholders
and provides information about the relationship between
stakeholders®. Briefly, these methods create the capacity to
establish traceability of enterprise strategic goals with the
system requirements, and provide mechanisms to iden-
tify goals, goals refinement, and goals elaboration in the
requirements®. Generally, goal-oriented modeling helps
to (1) depict who are the stakeholders, (2) understand the
relationship between stakeholders, (3) depict functional
and non-functional requirements, and (4) understand
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that stakeholders have what requirements®. Even, the
importance of requirements management is confirmed in
the TOGAF framework and requirements management is
described as the main aspect in ADM and in 2009 version
9 is a chapter dedicated to stakeholder management.

7. Conclusion

Nowadays, any enterprise architecture project be done
based on any framework, stakeholders have an impor-
tant role in the implementation of activities. Stakeholder
management process is also a factor that can be identi-
fied stakeholders, including key stakeholders and was
successful in obtaining their support or increase their
participation in the project. As well as identifying stake-
holders is the first step in the process that enables us to
identify and understand the importance of stakeholder.
Hence, stakeholder management is essential to the success
of any project in any organization. In this study, what can
be concluded the precise identification of stakeholders
and their concerns and checked the views of stakeholders
and their understanding of the organization’s enterprise
architecture and the role of different stakeholders in
large investment projects. Also, using of requirements
engineering as a branch of software engineering and
goal-oriented requirements modeling, can be as a tool for
requirements modeling and address related to the stake-
holder issues in the enterprise architecture process.
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