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BUSINESS ARCHITECTURE MATURITY MANAGEMENT
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VIIPABJIEHUE 3PEJTOCTBIO BU3HEC-APXUTEKTYPbI IIPEIIIPUATUA

Today’s fast-changing market environment makes certain demands on the management system of modern
companies. The management system, represented by the enterprise architecture, should have a balanced
structure and be mature enough to promptly react to inner and outer business challenges. The system approach
to enterprise management means that enterprise architecture components must be formed, reformed and
developed taking into account their interdependency. As processes and projects are core components of business
architecture, not only they seriously influence, but also define its maturity level. There are a number of existing
process and project management maturity models, but no well-known research concerning their joint maturity
and the maturity of business architecture. The balance between maturity levels of the mentioned components as
a key factor of the balanced business architecture and its development is in the focus of the paper. Analysis of
the existing processes and project maturity models has shown that there is a high correlation between maturity
levels of these management approaches. Combination of process and project management maturity levels is a
reliable diagnostic tool for estimating whether the business architecture is balanced or not. At the same time
combination of the maturity levels of process and project management in the company is a way to determine the
path of sustainable development of the company’s management system. The paper is focused on exploring the
ways to manage business architecture maturity via its key components’ maturity management.

ENTERPRISE ARCHITECTURE; BUSINESS ARCHITECTURE; BUSINESS PROCESS MANAGEMENT;
PROJECT MANAGEMENT; MATURITY; CMMI.

BricTpo MeHsolIMeCS YCIOBUSI COBPEMEHHBIX PHIHKOB HAKJIAABIBAIOT OMpeaeieHHbIe TpeOOBaHUS Ha CHUC-
TeMmy yrpapjieHus1 npennpusitueM. CucteMa yrnpaieHUs, MpeacTaBleHHas apXUTEeKTypOil MPearnpusiTus, J0JK-
Ha MMETh COAJIAHCUPOBAHHYIO CTPYKTYPY M OBITh JOCTATOYHO 3pEJION ISl TOTO, YTOOBI OMEpPaTUBHO pearupo-
BaTh Ha BHYTPEHHUE U BHEIIHME OM3HeC-BbI30Bbl. CUCTEMHBIN MOAXOA K YIMPABICHUIO MPEANPUSTUEM MPEATO-
JlaraeT, YTO 3J€MEHTBl apXUTEKTYPhl MPEANIPUSITUS TOJKHBI (hOPMUPOBATHCS, PePOPMUPOBATLCS U Pa3BUBATHCS
C YYETOM MX B3aMMO3aBUCUMOCTHU. [T0CKOIBKY OM3HEC-TIPOIECCHl U MPOEKTHI SIBJISIIOTCS OCHOBOTIOJIAraloluMuy
9JIeMEHTAaMU OU3HEC-apXUTEKTYPbl MPENNPUSITHSI, OHU HE MPOCTO CWIBHO BIMSIOT, HO W ONPEIEISIOT YPOBEHb
3pesiocti nocienHeil. CyllecTByeT psii Mojesieil OTAENbHO IO IPOLECCHOM M TMPOEKTHOM 3peIOCTH, HO HET
W3BECTHBIX MCCJIENOBaHUI, MOCBSIIEHHBIX COBMECTHOM 3PEJIOCTU MPOLIECCOB M MPOEKTOB U 3pEJIOCTH OU3HEC-
apxutekTypol. [IpenMer mcciemoBaHus — OajlaHC MEXAY YPOBHSIMM 3PEJIOCTH YIOMSIHYTBIX 3JIEMEHTOB Kak
KJTI04eBOi (hakTop cOaJlaHCUPOBAHHOW OM3HEC-apXUTEKTYpPbl U €€ Pa3BUTHSI. AHAIU3 CYLIECTBYIOUIMX MOIEsei
3peJIOCTU TIPOLIECCHOTO U MPOEKTHOTO YIpaBIE€HUs TMOKa3ajl, YTO YPOBHU MX 3peJIOCTU TeCHO cBsi3aHbl. Coue-
TaHUE€ YPOBHEN 3pEIOCTU MPOLECCHOTO U MPOEKTHOTO YMPABIEHUS — 3TO HAAEXHbBII MHCTPYMEHT MJIs Ompene-
JIeHus1 cOaaHCUPOBAHOCTU OM3Hec-apxXUTeKTypbl. Kpome TOro, codyeraHue ypoBHEH 3pEIOCTH TPOLECCOB U
MPOEKTOB TO3BOJISIET OINpPEACTUTh IMYyTH YCTOMYMBOTO Pa3BUTHSI CHUCTEMbl YIIpaBJieHUsl KoMmaHueil. B crarbe
WUCCIIEOYIOTCSI CITOCOOBI YIPAaBICHUS 3PEJIOCThI0 OM3HEC-apXUTEKTYPbl TPEANPUATUSL Yepe3 YIpaBlieHUue 3pesio-
CThIO €€ DJIEMEHTOB.

APXUTEKTYPA MPEATTPUATHUA; BUSHEC-APXUTEKTYPA; YITPABJIEHUE IMPOLUECCAMMW; YITPABJIEHUE
[MPOEKTAMM; 3PEJIOCTb; CMMI.

While it is true that modern

Introduction. Enterprise architecture is one of
the  mainstream  concepts in  scientific
management nowadays. The term «enterprise
architecture» originates from IT and was initially
used to define the structure of tools of IT system

development.
enterprises cannot do without IT-systems
supporting their processes, the key factor of
successful management lies not only in the
sphere of IT.
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To achieve and sustain the desired market
position modern enterprises have to be rather
flexible and dynamic in order to introdude the
relevant changes as soon as there is need for
them. The more complicated the enterprise is,
the more difficult the process of introducing
changes into its management structure is and the
more components of this structure should be
involved in. Now the «enterprise architecture» is
treated as a broader concept and traditionally
means a series of different components of the
management system and relationship between
them (different definitions can be found in [1],
121, [3D).

Enterprise architecture in its current form
has been developed as an answer to the problem
of aligning business requirements and IT
infrastructure (according to [4], [5]). So it is
widely recognized that business process
reengineering and transformation of IT
infrastructure should be managed as a holistic,
unified process. Thus, there are a lot of studies
devoted to the analysis of alignment of business
and IT architecture layers. In the meantime, it is
crucially important to align the components
within a single layer — it would form a backbone
of the whole Ilayer and provide reliable
prerequisites for its development.

As business architecture is a foundation of
the whole management system of a company, it
seems vitally important to build a balanced
business architecture and provide conditions for
its further development. As any system is largely
determined by the elements it consists of, the
business architecture maturity level is determined
by the maturity levels of its components.
Nowadays there are some quite well-known
approaches to estimating process and project
management maturity but there is no complex
research devoted to exploring their joint maturity
or their contribution to the business architecture
maturity. This paper is targeted on the analysis
of the combination of the maturity levels of
business architecture components — business
process management and project management —
as a key factor that forms a balanced business
architecture and on determining the ways of its
development. In other words, the paper is
focused on the ways of business architecture
maturity management via its components
maturity management.
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Business architecture and its components

Enterprise Architecture is an interconnected
whole of principles, methods and models that
are used in designing and building organizational
structure, business processes, information
systems and infrastructure. [4]

Enterprise  architecture is a complex
management tool, which is designed to provide
effective enterprise management solutions in
response to the challenges of the business
environment.  Heterogeneous  structure  of
enterprise  architecture requires continuous
alignment of all its components which are
grouped into so called architecture layers. In the
meantime, the need to follow the realities of
today's business causes the need to reform and
develop enterprise architecture.

Traditionally, the components of enterprise
architecture can be represented as a set of layers
comprising of several structural components. The
number and names of layers varies in different
sources (for example, [4—6]), but the concept is
more or less the same. For example, [5] focuses
on the following layers:

— Corporate mission and vision, strategic goals
and objectives;

— Business architecture: business processes,
organizational and staff structure, workflow
system;

— System  Architecture (IT  architecture):

applications, data, hardware.

Most of the researchers agree that business
process system is a key element of business
architecture. A business process is «a special
process that intends at the implementation of the
basic objectives of the enterprise (business
objectives) and describes the central sphere of its
activity» [7]. Business processes as «a stable
(regularly repeated), targeted set of interrelated
activities, which according to a certain
technology transforms inputs into outputs which
have value to the consumer (client)» is the
definition of the organizational structure of an
enterprise given by [8]. The organizational
structure is a stable set of interrelated and inter-
subordinate organizational units to coordinate
human resources of a company. «The process
approach to management is a construction of a
system of processes, control over these processes
aimed at achieving the best results, improved
efficiency and customer satisfaction» [8]. In
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modern enterprises process management involves
description, regulation, updating, and improvement
of business processes system and the organizational
structure in order to ensure the stability and
reproducibility of the results.

In the meantime every company faces
business challenges which cannot be met effectively
in terms of business-as-usual approaches. Such
challenges include both realization of external
customer orders and introduction of innovative
initiatives within the company. In such situations
an enterprise has to establish some temporary
structures to meet a new challenge or achieve a
new business goal.

Some researchers confess in a more or less
explicit form (for example, Architecture
Development Methods of [6] and [5] the need
to include means in the enterprise architecture
for dealing with changes and transformations.
In [9] it is underlined that the enterprise
architecture among other elements should
include «transitional processes for implementing
new technologies in response to the changing
needs of the business». As the enterprise
architecture is a dynamic management tool, it
requires a build-in mechanism for managing
changes that is different from the routine
operational processes. These reasons prove the
need to add a project viewpoint to the business
architecture model.

A project is traditionally defined as «a
temporary organization that is created for the
purpose of delivering one or more business
products» [10]. Project management as an area
of management dealing with the need to
implement changes or realize unique activities. A
large number of companies in various fields of
activity are faced with the need to solve business
problems that cannot be settled through standard
routine business processes. It causes the need for
development and implementation of project-
based solutions aimed at achieving business
goals, which states the necessity of introducing
the project approach to the enterprise
architecture.

If project management is considered as one
of the subsystems of the enterprise management
system, such an updated model of the business
architecture provides:

— a company with an effective tool for running
projects;

— an integration between project management
processes and processes of the whole company
management;

— an effective mechanism to balance the
interests of the operating and innovation activities
of the enterprise, i. e. coordination of the interests
of process and project management approaches
based on consistent strategic guidelines.

The model of enterprise architecture enriched
with the project management approach within a
business layer is presented in Fig. 1. Structural
elements of the enterprise architecture are
connected and determine each other. The way the
company performs in a business environment
depends on its strategic goals and objectives.
Some objectives are achieved by means of
processes, others via projects. The system of

company’s business processes defines the
organizational structure of the company, while
project activity requires a temporary role

structure. Potential conflicts concerning scarce
resources distribution between these two types of
activities can be resolved depending on how
important a certain process or project is for
achieving the strategic goals of the company.
Such an interpretation of the business architecture
allows differentiating process-based activities for
running business as usual from project-based
activities for facing unique business challenges. At
the same time such a model sets processes and
projects as key elements of the business
architecture. Application of the enterprise model
as a coherent whole of business and IT elements
(see Fig. 1) is demonstrated, for example, in [11].

Maturity models of business process
management

There are a number of definitions of maturity
and approaches to its estimating. The latter is
beyond the scope of the current research.
According to [12] «maturity levels characterize
the overall state of an organization’s processes» or
according to [13] «a maturity level is a defined
evolutionary plateau for organizational process
improvement». Thus, the maturity concept always
appears while talking about development of
business: maturity is used to define the current
state of a company or its elements and/or to
evaluate the ways of a company’s development.
Before proceeding with enterprise architecture
development it is necessary to find out the ways
to define maturity levels of its components.
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The majority of models of business process
management maturity are based on the
Capability Maturity Model (CMM) and its
successor Capability Maturity Model Integration
(CMMI) developed by the Software Engineering
Institute at Carnegie Mellon University. CMMI
introduced the concept of five maturity levels
defined by cumulative requirements. A certain
number of models have been developed by
CMMI: Gartner’s Process Maturity Model by
[14], BPMM by [15], The Babson/Queensland
University's Holistic BPM Maturity Model by
[16], PEMM by [17].

According to [18] maturity levels are used to
characterize organizational improvement relative
to a set of process areas, and capability levels
characterize organizational improvement relative
to an individual process area (Fig. 2). As CMMI
is a basement for a number of other well-known
process maturity models, it has been chosen for
further analysis.

Maturity Levels of CMMI Model are defined
as follows:

e Maturity Level 1: Initial. At maturity level 1,
processes are usually ad hoc and chaotic. The
organization usually does not provide a stable
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Business processes and projects as components of the enterprise’s architecture business layer

environment to support processes. Success in
these organizations depends on the competence
and heroics of the people in the organization and
not on the use of tested and proven processes.

e Maturity Level 2: Managed. At maturity level 2,
projects have ensured that processes are planned
and executed in accordance with a policy;
projects employ skilled people who have adequate
resources to produce controlled outputs; involve
relevant stakeholders; are monitored, controlled,
and reviewed; and are evaluated for adherence to
their process descriptions.

e Maturity Level 3: Defined. At maturity level 3,
processes are well characterized and understood,
and are described in standards, procedures, tools,
and methods.

e Maturity Level 4: Quantitatively Managed. At
maturity level 4, the organization and projects
establish quantitative objectives for quality and
process performance and use them as criteria in
managing projects. Quantitative objectives are
based on the needs of the customer, end users,
organization, and process implementers. Quality
and process performance is understood in
statistical terms and is managed throughout the
life of projects.
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Organizations with an mature mastery of their processes.

5. Optimizing

Organizations at this level routinely expact managers and employees to work together to
improve processes. They understand their processes well enough that they can
conduct systematic experiments to determine if changes will be useful or not.

Only a few organizations have an organization wide
understanding of how processes relate and have
their corporate strategies and goeals aligned, viathe
management hierarchy to specific process activities.

3. Defined

Continuous process
improvernent is enabled by
quantitative feedback for the
process and from piloting
innovative new ideals and

4. Managed technologies.

Detailed measures of the
process and product quality
are collected. Both the
process and products are
quantitatively understood and
controlled.

Most organizations are between levers 2 and 3. They
have processes documented and standardized but in
many cases manager's goals are only loosly linked to

process goals.

2. Repeatabl

The process for both
management and
enginesnng is documented,
standardized and integrated
by an organization
methodology

Basic project management
processes are established to
track cost, schedulej and
functionality. The necessary
discipline is in place to
repeat earlier successes

1. Initial

The process is ad hoc. Few
activities are explicitly
defined and success

depends on individual effort

and heroics.

As organizations become more mature they begin to
conceptualize business processes and seek to organize
them, repeat successes and measure results.

Enterprenural erganizations and new divisions
that do things any way they can to get started.

Organizations with an immature mastery of their processes.

Fig. 2. Five Maturity Levels of CMMI Model [19]

e Maturity Level 5: Optimizing. At maturity
level 5, an organization continually improves its
processes based on a quantitative understanding
of its business objectives and performance
needs. The organization uses a quantitative
approach to understand a variation inherent
in the process and the causes of process
outcomes. Maturity level 5 focuses on continually
improving process performance through incremental
and innovative process and technological
improvements.

Maturity model of project management

In terms of project management there are a
number of maturity estimating approaches:
P3M3 and PjM3 by AXELOS, OPM3 by Project
Management Institute, PMMM or PMS-
PMMM by PM Solutions and others. One of the
most well-known project maturity models is
P3M3 (which stands for Portfolio, Program and
Project Management Maturity Model) and its

version for project management PjM3 originally
developed by Office of Government Commerce,
UK. According to [20], P3M3 uses a five-level
maturity framework and the five Maturity Levels
are: Level 1 — awareness of process, Level 2 —
repeatable process, Level 3 — defined process,
Level 4 — managed process, Level 5 — optimized
process. This maturity model allows for
independent assessment in any of the specific
disciplines — portfolio management, program
management or project management — so it can
be treated as 3 different models. The maturity of
each discipline must be assessed according to 7
process perspectives: Management Control,
Benefits Management, Financial Management,
Stakeholder Engagement, Risk Management,
Organizational Governance, and Resource
Management. Most organizations have strengths
in some areas but not in others. P3M3 is
designed to acknowledge these strengths as well
as highlight weaknesses. [21]
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For project maturity assessment the levels of
the P3M3 have the following meaning:

e Level 1 — awareness of the process: Does the
organization recognize projects and run them
differently from its ongoing business? (Projects
may be run informally without any standard
process or tracking system.)

e Level 2 — repeatable process: Does the
organization ensure that each project is run with
its own processes and procedures to a minimum
specified standard? (There may be limited
consistency or coordination between projects.)

e Level 3 — defined process: Does the
organization have its own centrally controlled
project processes and can individual projects flex
within these processes to suit a particular project?

e Level 4 — managed process: Does the
organization obtain and retain  specific
measurements on its project ~management

performance and run a quality management
organization to better predict future performance?

e Level 5 — optimized process: Does the
organization undertake continuous process
improvement with proactive problem and

technology management for projects in order to
improve its ability to depict performance over
time and optimize processes?

It is easy to notice that:

e project management maturity depends
significantly on the quality of process management,

e project maturity levels are high-correlated
with CMMI levels.

It seems reasonable to take CMMI as a
maturity model for both process and project
management for further analysis of their joint
behavior.

Business architecture maturity
and its development

According to the model proposed in [22]
projects together with processes form the
backbone of the business architecture. They
define the organizational structure, role structure
and document flow of the enterprise. Thus, the
maturity level of the business architecture depends
largely on the maturity of its key components.

In such a situation there cannot and should
not be a significant gap between levels of
development of these two components. Process
and project maturity model analysis allows
creating a 2-dimensional matrix of process and
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project maturity that helps to define the maturity
of the whole business architecture (Fig. 3). Thus,
process and project management are important
components of the enterprise management
system, the relationship between maturities of
these components is a key factor of the business
architecture  development. They can be
considered as indicators that determine the
business architecture maturity level, i.e. the
combination of their levels is a diagnostic tool
that shows:

1) whether the business architecture is
optimally balanced, acceptably balanced or not
balanced enough;

2) which is the maturity level of the business
architecture;

3) which is the next step of business
architecture development (accumulating the level
of the weaker component of the combination).

The business architecture can be considered
as optimally balanced if processes and projects
are managed at the same level (dark-grey cells
on Fig. 3). It should be mentioned that
optimally balanced architecture does not mean
the highest maturity level, but the reasonable one
for a particular company in the particular
environment. Architecture balanced in a definite
way at level 1 is different from that of level 3,
but both situations mean that two core
management approaches (process management
and project management) are at the same level
and can support each other’s performance.

The business architecture can be called
acceptably balanced in case of one-level
difference between process and project management
maturity levels (light-grey cells in Fig. 3). In
such a case for further business architecture
development it is reasonable to accumulate the
capacity of the weaker component (in order to
get into the dark-grey zone on Fig. 3).

The path of sustainable development of
business architecture is depicted with arrows in
Fig. 3. The development can follow any of the
arrows shown in Fig. 3 or any can be composed
of different pieces of these arrows. The
important note is that the development path lies
within the grey area of the matrix.

The difference of more than one level
between process and project dimensions of the
matrix means that an enterprise has an
unbalanced business architecture maturity model
which prevents it from further development. If an
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Fig. 3. Process and Project Management Maturity Matrix

enterprise has a higher process maturity level
and wants to keep on with process management
implementation it will need to establish a
process reengineering project. In its turn, it will
require project management skills of a certain
level in order to deliver a necessary result.
Thus, the right way would be to raise the
project capacity first which would provide more
effective moving towards a new process
maturity level. The reverse situation is a
combination of higher project and lower process
maturity levels. Project management is based on
a certain system of processes and the more
sophisticated the project approach adopted in
the enterprise is, the more serious requirements
for process management are.

Some combinations of maturity levels with
a wide gap between them are not only undesirable
but not even possible. For example, a company in
reality cannot have level 1 of the process maturity
and level 5 of the project maturity at the same
time because it is impossible to reach such a high
project management maturity without good
enough process performance.

The analysis of each combination of the
process and project maturity level within a
business architecture is a subject of different
research.

Results and Discussions. The competitiveness
of a company depends on the maturity of its
management system which is represented by the
model of the enterprise architecture. A business
architecture layer is a foundation that defines
business performance of a company. Thus its
maturity largely determines success and
competitiveness of the business.

The paper focuses on understanding the role
of maturity of business architecture core
components — business process management and
project management — and their contribution
into the maturity level of business architecture.
Analysis of correlation between maturity levels of
business processes and projects delivered the
following conclusions concerning enterprise
architecture maturity:

— processes and projects are core components
of the business architecture layer within the
enterprise architecture;

— the maturity of the business architecture is
defined by the joint maturity of its components,
i. e. business architecture maturity management
is represented via managing of process and
project joint maturity;

— the combination of maturity levels of process
and project management shows whether the
business architecture is balanced or not: there
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should not be a significant gap (more than one-
level gap) between maturity levels of process and
project management in order to provide the
balanced business architecture;

— the relationship between business process
management and project management maturity
levels defines the path of sustainable development
of the business architecture.

These items mentioned above are the
elements of academic novelty of the research
and are parts of the original methodology for
analyzing enterprise architecture. The further
steps of developing the methodology could be
analysis of other architecture layers’ maturity
and defining the ways of complex enterprise
architecture development.
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