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Abstract:

Starting from the fact that the use of electronic content is an
imperative of our time, and from a general opinion that the application
of modern information technologies can establish a solution for a
reliable and simple organization and systematization of documentation,
it can be stated that the organization's success depends directly on the
achieved level of information management.

Timely, accurate, verifiable, readily available and consistent data
are more than necessary for business activities; however, the basic
problem of the use of these data is not their existence, but the place
and manner in which these data are stored and organized within
distributed business units. In addition, the introduction of information
technologies into business processes results in more and more useful
data; nevertheless, the question is the degree of their utilization.

The object of the study was to determine the degree of "maturity”
of business organizations for the implementation of information and
communication technologies, viewed through the prism of
organizational, personnel and technological maturity of an organization
for the implementation of an electronic content management system.
At the same time, the use of appropriate maturity models for electronic
content management aims at approaching the maturity model concept
to business organizations.

Key words: ICT, electronic content, content management system,
maturity models, business organizations.

Milenkovi¢, D., Determining the maturity level of business organizations for ICT implementation in the case of electronic content management, pp. 1119-1131



VOJNOTEHNICKI GLASNIK / MILITARY TECHNICAL COURIER, 2016., Vol 64, No 4

Introduction

One of the most important factors for successful business process
management is the amount of information and the method of its usage.
Information and knowledge are essential for successful management at all
business organization levels. This reduces uncertainty in the activities of
business organizations, saves material resources and leads to rational
engagement of human resources. During the implementation of business
processes, information exchange between business organization units is
required. Depending on the availability, accuracy and timeliness, information
can affect the acceleration or deceleration of activities performed.

Linking business units through information and communication
technologies enables an electronic access to relevant content as well as
to coordination, integration, delivery, analysis and presentation of
information. All this contributes to timely and high-quality decision
making.

Information contained in electronic content has enormous
significance for the business organization, regardless of its size or
industry in which this organization works. There are no high-quality
decisions without high-quality information. Since modern information and
communication technologies are highly developed, the problem is not
how to get information but how to identify useable information.

The subject of this study is to determine the degree of "maturity”" of
business organizations for the implementation of information and
communication technologies, as seen through the prism of
organizational, personnel and technological maturity of the organization
for the implementation of an electronic content management system.
Also, one of the objectives of applying relevant maturity models for
electronic content management is introducing the concept of maturity
models to business organizations.

ICT — basis for electronic content management

The development of information and communication technologies
leads to the adjustment of business organizations to the market in order
to be competitive, more efficient and more successful. In all markets of
the modern world soaked in information and communication
technologies, information plays a crucial role. The situation is similar with
business organizations where timely information and its processing are
crucial for the advantage on the market.

Modern management has less and less time to make decisions
about the activities of business processes. There is a large amount of




data that must be processed and transmitted. Preference is given to
business organizations which make decisions about their activities on the
basis of timely, reliable, accurate, verifiable, consistent and easily
accessible data (Milenkovi¢, 2015b, pp.7).

ICT — the concept, role and importance

Linking business units through information and communication
technologies (ICT) provides an opportunity for a comprehensive
approach to relevant data, to coordination, integration, delivery, analysis
and presentation of information. All this contributes to making timely and
high-quality decisions.

The main reason for the establishment of ICT is enabling storage
and sharing of data contained in the electronic form. Virtual organizations
are formed, with asynchronous, distributed and collaborative work teams
who cooperate in the development of projects (collaboration), in different
places (distribution) and at different times (asynchrony). As Katuu points
out (Katuu, 2013), ICT have contributed to the work of many
organizations to become more efficient and more successful.

The introduction of ICT leads to changes in the processes of
management and decision making. ICT help managers to perform their
functions more easily and efficiently. Changes in management reduce costs
of horizontal communication, enabling teamwork and flexibility. Monitoring
changes in the environment is critical, which means observing the real
environment, competition and financial conditions that business processes
and technology trends depend on (Klein and Methlie, 2009, pp. 18-22).

The importance of ICT for the business system is a common use of
decision support software, unified information access, enabled electronic
communication and data exchange, data management, increased
productivity and reduced costs in business systems.

The development of ICT has enabled faster and better
communication, improved business processes, secured storage of
information, and facilitated information search from any location in the
world, 24 hours a day. Thanks to ICT, quality computer connectivity of
organizational units is achieved through the capacity, speed and
efficiency of data collection, processing, transmission and data
protection. Computer networking of organizational units contributes to the
following (Milenkovi¢, 2013, pp. 4):

— the use of common data and unique understanding and knowledge
of a real situation;

— increased efficiency and shortened time required for decision-
making, and

— increased overall efficiency of the organization as a whole.
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The concept of electronic content management

Organizations use a variety of ways to manage their electronic
content, from network and local drives to specialized software such as the
content management system (Enterprise content management system,
ECMS). In an extremely negative sense, Katuu points out (Katuu, 2013)
that there are cases that electronic content is not managed in any way.

According to Pelz-Sharpe (Pelz-Sharpe et al, 2010), content
management systems are often used as a synonym for terms such as
Electronic Document Management System (EDMS), Electronic Records
Management Systems (ERMS), Integrated Document and Records
Management Systems (IDRMS) and Electronic Document and Records
Management systems (EDRMS).

In the context of this study, a content management system
represents the most sophisticated element in managing electronic data
essential to decision-making processes. The Content Management
System can be defined as a set of strategies, methods and techniques
used for creating, storing, processing and distributing content and
documents that are a part of the life cycle of organizational processes.

The results of the introduction of electronic content management
systems are increased availability and easier content control, information
access control, more efficient implementation of business processes,
saved material and human resources, reduced operating costs, and
certainly support to decision making.

Determining the maturity degree of electronic
content management systems

In order to make any decision on improving data management practices
and to began implementation of new or improvement of existing solutions for
data management, it is necessary to analyze a real situation of electronic
content management in an organization. So-called maturity models are used
for the evaluation, presentation and monitoring of the conditions and
capabilities of organizations in performing their functional processes. This
part of the work shows the dimensions (elements) of a maturity model of an
electronic content management system in the context of its implementation
within large business organizations such as a military organization.

The definition of the maturity model

Each complex business organization uses an electronic content
management system (which manages documents and other electronic
files). Such a system can range from storing unstructured files on local




disks or network devices, providing only the access rights to users, up to
highly sophisticated software components for the management of
corporate digital content in all business segments. The level of
development of content management in most business organizations is
between these two extremes.

In order to analyse real conditions of electronic content management
in an organization, it is first necessary to assess the content by
determining the type of the content, where and how this content is stored
and whether and how it is managed. The answers to these questions are
the key to determining the content "maturity”.

Since determining the "maturity" of a business resource is a complex
process which requires an analysis of multiple dependent and independent
parameters, special models, so-called maturity models, have been
developed. Initially, maturity models have been used for the purposes of
software engineering. Later, the application of maturity models extended to
other disciplines, such as: business process analysis, public administration
services, financial management, human resource management, health
sector, management of information technologies and project management.
Maturity models are used for monitoring, evaluation and presentation of
the current state of a corporation, such as, for example, a level of
"maturity” of the corporate ability to perform assigned functions.

The maturity model of business organization content management is one
of the models of information and data management, which developed in
accordance with the principles of maturity (Matthew, 2003). This paper shows
the dimensions (elements) of the maturity model of the content management
system in the context of its implementation within large business
organizations, with the aim of timely decision making in critical moments.

Dimensions of the maturity model
of the content management system

In this paper, the emphasis has been placed on maturity models
relating to electronic content management in terms of corporate
environment. In order to determine properly the level of maturity of the
organization in terms of its relationship to corporate content, it is
necessary to define the dimensions and elements of maturity.

According to Pelz-Sharpe and Katuu (Pelz-Sharpe et al, 2010)
(Katuu, 2013), the maturity of the content management system is
identified through the following dimensions:

— data i.e. content storage,

— system efficiency, and

— system flexibility.
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Where each of the above dimensions has some specific attributes.
In assessing the dimensions required for data storage, it is necessary to
identify the following attributes:

— locations where the content is located (Are data stored on local
hard disks or on network shared resources? Are data in the context of
already existing content management solutions?), and

— formats in which it is located (including outdated and specific
formats) or in what format the content will be kept in perspective.

When considering the location, i.e. data storage capacity, it is
necessary to examine the processes related to the access to the content.
In principle, this means that it is necessary to answer to the following
questions: What content is there? Is the content currently available to
customers? How are shared content locations controlled? How do users
share the same content?

Assessment of the dimensions for storing data from the content
management system also includes considering a plan for using storage
space. In organizations with low maturity, planning and development of
strategies for the management of storage capacities are rarely or almost
never done. In this case, solving the problem of how to maximize storage
capacity is left to information technology (IT) experts. In organizations
with a higher level of maturity, IT professionals have a possibility to
obtain systematic reports on system usage and storage space. In this
way, experts and managers can better and more easily perceive and
understand the effects and trends that the content management system
has on the overall operations of the organization.

Content management systems should cover the whole life cycle of
content, from its creation, through distribution and final withdrawal from
operational use (deletion or permanent archiving) (Milenkovi¢, 2015b, pp.
56-59). A critical characteristic in carrying out processes in the
organization is their efficiency. Business organization systems that use
manual data processing (due to which data are multiplied or there are
unnecessary activities within the process) contribute to excess spending
of resources, which can be either staff time spent in work processes with
the content (documents), or technological resources that must be
purchased to support management.

The business process automation is the first criterion for the
efficiency of the organization. In organizations with low maturity of the
content management system, content management processes are
mainly performed manually and require more (redundant and non-
automated) steps in all phases of the content lifecycle. In organizations
with a higher maturity level of the content management system, many
processes are automated, with no negative impact on their quality.
Organizations with a medium level of maturity are usually in the phase




of identifying bottlenecks and failures in managing content manually.
They are also in the initial stage of analyzing available technologies that
can simplify these processes. The result of the automation of the
content management process is easier identification and retrieval of the
content in a myriad of business documents. In most organizations,
transfer of content is a critical factor in achieving business goals. In
organizations with low maturity of the content management system,
there is no management of content transfer: electronic files are
exchanged several times; neither content versions are dealt with nor
the use of current versions is controlled; in addition, risk factors and
distribution costs are increased. In organizations with a higher level of
maturity of the system, content management processes are integrated
with information technologies within the content management system.
This contributes to the transfer of content to be managed in a reliable
and efficient manner, within the framework of optimized business
processes.

In organizations with a low maturity level, there are templates of
documents but files are managed in an inconsistent way. Implementation
of the content management system allows the use of the tool which
easily manages the design and formats of electronic content, using
standards of business organizations.

The synergy of the concept of content management with information
and communication technologies represents an ideal content
management system which achieves two goals: to create once-used
anywhere and content as you like on demand. (Milenkovi¢, 2015b, pp.
54). The organization with a high level of maturity system reaches these
goals by building tools and processes of maximum flexibility.

Creating arbitrary content (on the user's demand) in organizations
with a low maturity content management system is typically a difficult and
long process. It usually takes a long time to find the already existing
content that users need in order to create new content (document). Still
worse is the situation when the existing content cannot be found. As
organizations acquire higher levels of maturity in the implementation of
content management systems, their tools for content management not
only keep the content in structured standardized forms bur also enable
simple and efficient creation of different types of output documents with
the same content used in the proper context.

According to Katuu (Katuu, 2013) using metadata can improve the
creation of new content and its use through all stages of the life cycle. In
organizations with low maturity content management systems, metadata
represent only time of the creation and changes of documents as well as
basic information about their authors. Also, using metadata is limited to
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good practice and users’ skills. By achieving a higher maturity level of the
content management system, organizations become skilled in planning,
organizing and incorporating metadata in all their content. In this way,
working with corporate content becomes effective.

Applying consistent business rules combined with effective metadata
provides optimal flexibility and consistency of required content
(Milenkovié, 2015b, pp. 60). To achieve the highest level of maturity, it is
necessary to:

— constantly analyse business processes,

— continuously improve business rules on creating, storing and using
content, and

— carry out the integration of all these processes and rules in the
context of the content management system.

One example of the electronic content
management maturity model

To obtain effective content management systems of business
organizations, business strategy and development of the system
regarding technology must be clearly defined together with strategies of
applying best practices. There are many ways to determine the maturity
of the content management system, and "maturity" primarily stems from:
(Milenkovi¢, 2015a, pp. 206—210):

— the use of content management systems at all levels of
management in the organization,

— degree of the management of the document life cycle,

— development of organizational awareness of the importance of
managing unstructured information, and

— the amount of critical data which has been successfully managed.

An electronic service for the exchange of electronically signed
documents, established in the MoD and the SAF, has been used as an
example of the application of the maturity model for digital content
management. This service is a precursor of the Document Management
System for Digital Content in the MoD and the SAF (Milenkovi¢, 2014,
pp. 37-40).

Thirteen dimensions of maturity, largely affecting the content
management system, have been discussed. The maturity model dimensions
have been classified into three categories: personnel, information and
systems, as shown in Table 1 (Milenkovi¢, 2015a, pp. 207).




Table 1 — Review of the categories and dimensions of the maturity model
Tabnuya 1 — O630p kaTeropuii U pasmepoB MOAENW 3pPeNOCTH
Tabela 1 — Pregled kategorija i dimenzija modela zrelosti

Category Personnel Information Systems
o Professional competence Content/Metadata Volume
28 IT competence Depth Width
52 Process dimension Manage Security
g g Compliance of processes Reuse Usability
S Finding

Each of the dimensions is described further on. For a practical
application of the maturity model in a business organization and for the
assessment of the achieved level of maturity in a specific business process,
each of the dimensions is allocated a numerical value in an arbitrary
assessment range (for example, from 1 to 5). The numeric value represents
the evaluation of the achieved level of maturity (where a value of 1
represents the lowest level, and a value of 5 the highest level of maturity).

The Personnel category is described through four dimensions
(Cameron, 2011):

— Professional competence refers to the ability of employees to
understand the concept of content management systems.

— IT competence refers to the ability of employees to properly use
existing and new information systems.

— Process dimension means the achieved level of the analysis of
business processes in terms of content management.

— Process compliance involves a measure of the efficiency of
cooperation between business process experts and IT experts, or their
level of understanding and synchronization.

The Information category has five dimensions:

— Content / Metadata is a measure of the conducted analysis of
content and its metadata in the context of business processes.

— Depth refers to the completeness of the content life cycle
management.

— Management refers to the presence of rules and procedures for
the management of business information.

— Reuse means the possibility to use the content for other business
purposes.

— Finding means the possibility of finding the right content at the
right time.

The System category has four dimensions:

— Volume presents a collection of organization business processes
included in the content management system (for example, document
management, business process management, etc.)
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— Width represents the scope of business organizations vertically
and horizontally, in accordance with business needs.

— Security represents an extent to which access to business content
could be, in terms of security, reflected in the activities of the
organization.

— Usability is an extent to which the implemented system
corresponds to the actual business processes and needs.

Conclusion

This paper presents an overview of the connection of electronic
content necessary for decision making and information and
communication technologies. The work shows one of many studies on
the management of electronic content as well as information necessary
for decision making in complex organizational structures.

Starting from the fact that the use of electronic content is an
imperative of our time, and from a general opinion that the application of
modern information technology can establish a solution for a reliable and
simple organization and systematization of documentation, it can be stated
that the organization's success depends directly on the achieved level of
information management, i.e. information contained in documents.

Timely, accurate, verifiable, easily accessible and consistent data
are more than necessary for business activities: however, the basic
problem of the use of these data is not their existence, but the place and
manner in which these data are stored and organized within distributed
business units. In addition, the introduction of information technologies
into business processes results in more and more data: nevertheless, the
question is the degree of their utilization.

The emphasis is placed on maturity models regarding electronic
content management in organizations. In order to properly determine the
level of maturity of an organization in terms of its relationship to corporate
content or any other component of its business processes, it is necessary
to define the dimensions and elements of maturity. Dimensions vary
depending on the maturity of the sector the organization belongs to.
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OMPEAENEHNE 3PENOCTWN YPOBHA OPIAHU3ALINU MO
PEANTN3ALNN NHOOPMALIMOHHBLIX 1 KOMMYHUKALIMOHHbIX
TEXHONOMM B CNYYAE SNEKTPOHHOIO YNPABJIEHN/A
NHO®OPMALIMOHHBLIM HATONHEHVNEM

[HesiH C. MuneHkoBu4
BoopyxeHHble cunel Pecnybnuku Cepbusi, MeHwTab, YnpasneHue
TenekomMmyHukaumin n nHdopmaTtuku (J-6), r. Benrpag, Pecnybnuka Cep6us

OBNACTb: nHgopmatumka
BWO CTATbW: npodeccrmoHanbHas ctaTbs
A3bIK CTATbW: aHrnuiickui

Pesome:

Ucxodsi u3 chakma moe2o, 4mo UCrOoMb308aHUE 3/1€KMPOHHO20
KOHmMeHma S8risiemcs UMNepamueoM Hawea20 epeMeHuU, U obujez2o
MHEHUSI O IMOM, 4YMO [PUMEHEHUE COBPEMEHHbIX UHGHOPMAaUUOHHbLIX
mexHorioauli Moxem co30amb peweHue Ons HadexHol u rpocmou
opeaHusayuu u cucmemamusayuu GOKyMeHmauyuu, ycrnex opaaHusayuu
Harnpsimyro  3asucum om  GOCMU2HYmMO20 YpPOBHS  yrpaerneHusi
UHgbopmauued.

lMpuHumasi 80 6HUMaHuUe, 4mo Ons npPednpuUHUMamernscKol
OessimenibHocmu bornee, Yem HeObX00UMbI C80E8PEMEHHbIE, MOYHbIE,
nieeko docmynHbie U rnoddarowyuecs nposepke OaHHbIe, OCHOBHasl
npobrniema ucronb308aHUsi amux OaHHbIX 3aK/o4Yaemcs He 8 UX
cyujecmeosaHuU, a MeCMOHaxoX0eHUU U OpeaHU3ayUOHHOM Memode ux
XpaHeHusi 6 pamKkax busHec-eQuHuy. Kpome mozo, eHedpeHue
UHGOPMaUUOHHbIX MexHoro2ull 8 ocyujecmereHue 6u3Hec-rpoueccos
criocobcmeyem exxeOHe8HOMY HaKOIMIEeHUK ose3HOU UHGgbopmayuu, 8
C8513U C YeM 80O3HUKaem 80r1POC O CMENeHU UX UCMO0b308aHUs].

Llenb 0OaHHO20 uccriedogaHusi 3akiodaemcsi 8 ornpedesieHuU
CmeneHu «3pesiocmu» KOMMEPYECKUX opaaHu3ayul Ornsi 8HeOpeHUs
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UHGOPMAaUUOHHO-KOMMYHUKaUUOHHbIX mexHoroaul. [aHHbIl eonpoc
paccmampueaemcsi CKe803b pu3My oOpeaHu3ayuoHHoU, kadposol u
mexHorioau4Yeckol  3pesiocmu  opeaHulayuu  On1  8HEOPEHUs
3/1eKMPOHHOU  cucmeMbl  yripaeneHusi KoHmeHmom. [lpumeHeHue
coomeemcmeytowetl Modesiu 3pesiocmu 8 yrnpasieHUU 371eKMPOHHbIM
KOHMeHmMoM  HarnpaefeHa Ha  fpuHamue  OaHHoU  modenu
KOMMepYecKuMU rpednpusmusimu.

KnioyeBble  CroBa:  UHPOPMAUUOHHBIE U KOMMYHUKAUUOHHbIE
MexHOosI02uU, 37IeKMPOHHbLIL  KOHMEeHM, cucmeMbl  YrpaeneHus
KOHMeHmom, mModesiu 3pesiocmu, KOMMepYecKue opaaHu3ayuu.

UTVRDIVANJE STEPENA ZRELOSTI ORGANIZACIJE ZA PRIMENU
INFORMACIONO-KOMUNIKACIONIH TEHNOLOGIJA NA PRIMERU
UPRAVLJANJA ELEKTRONSKIM SADRZAJEM

Dejan S. Milenkovic
Vojska Srbije, General$tab, Uprava za telekomunikacije i informatiku (J-6),
Beograd, Republika Srbija

OBLAST: informatika
VRSTA CLANKA: stru¢ni ¢lanak
JEZIK CLANKA: engleski

SazZetak:

Polazeci od Cinjenice da upotreba elektronskih sadrZzaja predstavija
imperativ danasnjeg vremena, kao i od opSteg stava da se primenom sa-
vremenih informacionih tehnologija moZe uspostaviti reSenje za pouzdano
i jednostavno organizovanje i sistematizaciju dokumentacije, uspeh orga-
nizacije direktno zavisi od dostignutog stepena upravijanja informacijama.

Imajuci u vidu da su za obavljanje poslovnih aktivnosti vise nego
potrebni pravovremeni, tacni, proverljivi, lako dostupni i konzistentni
podaci, osnovni problem upotrebe tih podataka nije njihovo postojanje,
ve¢ mesto i nacin na koji su ti podaci smesteni i organizovani unutar di-
stribuiranih poslovnih jedinica. Takode, uvodenjem informacionih teh-
nologija u obavljanju poslovnih procesa, korisnih podataka je sve vise,
ali se postavilja pitanje stepena njihove iskori§¢enosti.

Predmet rada jeste utvrdivanje stepena ,sazrelosti” poslovnih or-
ganizacija za primenu informaciono-komunikacionih tehnologija, po-
Smatrano kroz prizmu organizacione, kadrovske i tehnoloske zrelosti
organizacije za implementaciju sistema upravljanja elektronskim sadr-
Zajima. Ujedno, primena odgovaraju¢ih modela zrelosti za upravijanje
elektronskim sadrZajima ima za cilj i pribliZzavanje tog koncepta poslov-
nim organizacijama.

Klju€ne reci: informaciono-komunikacione tehnologije, elektronski sadrzZaj,
sistemi upravljanja sadrzajem, modeli zrelosti, poslovne organizacije.
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