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The article is aimed at substantiating theoretical provisions and developing practical recommendations to improve diagnostics of the maturity level of IT pro-
cesses at the enterprise. It is determined that today at any enterprise using information systems and technologies (in the spheres of management, administra-
tion and IT law), business goals cannot be achieved without achieving IT goals, and IT goals, accordingly, cannot be achieved without the optimal maturity level
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«data — information — knowledge».

Keywords: enterprise, information systems and technologies, IT processes, business goals, management and administration, Standard of CobiT®4.1, diagnostics.
Fig.: 4. Formulae: 3. Bibl.: 28.

Skrynkovskyy Ruslan M. — PhD (Economics), Associate Professor of the Department of Business Economy and Information Technology, Lviv University of Busi-

ness and Law (99 Kulparkivska Str,, Lviv, 79021, Ukraine)
E-mail: uan_Ilviv@ukr.net

YAK 65.01
CKpuHbKoacoKuli P. M. JiaeHocmuKa pieHs 3pinocmi IT-npoyecie
Ha nidnpuemcmei

Memoto cmammi € 06rpyHmyeaHHA meopemuyHuUX Moa0HeHs ma po3pob-
fIeHHA MPAKMUYHUX peKomeHOayili 3 yOOCKOHaneHHs diaeHOCMUKU pigHA
3pinocmi IT-npoyecie Ha nidnpuemcmei. BcmaHoeneHo, wo cb0200HI Ha
6y0b-AKoMy MIOMPUEMCMEI, AKe BUKOPUCMOBYE iHGOPMayiliHi cucmemu ma
mexHonoii (y chepax ynpaeninHa ma adminicmpysaHhs Ui IT-npaea), bisHec-
uini He moxtyme 6ymu docseHymi 6e3 docaeHeHHs uinel IT, a IT-yini, 8io-
108i0H0, He Moxyme 6ymu docaeHymi 6e3 onmumanbHo20 pieHs 3pinocmi
IT-npoyecie. BusHayeHo, wjo diaeHOCMUKa pieHs 3pinocmi IT-npoyecie Ha
nionpuemcmei — ye npoyec ideHmudpikauii, aHanizy & ouiH08aHHs pieHs pe-
3ynemamueHocmi IT-npoyecie y cipepi ynpasniks IT (3 ypaxyeaHHAM OUiHKU
pu3ukie, mpumamaHHux IT) 3 memoto npuliHAMmMA 06rpyHMOBAHUX ynpas-
NiHCbKUX pilieHb, Wo CrpAMOBaHI Ha 00CA2HEHHA BaXaHo20 pesyasmamy
disneHocmi nidnpuemMcmaa 8 cucmemax «egheKm — pesynbmamy, «yinb — 3a-
cib — pesynbmam» ma «OaHi — iHHOPMAYis — 3HAHHAY.
Kntouosi cnoea: nidnpuemcmeo, iHpopmayiliHi cucmemu ma mexHono-
2ii, IT-npoyecu, 6isHec-yini, ynpaeaiHHa ma admiHicmpyeaxHs, cmaxdapm
CobiT®4.1, digeHocmuka.
Puc.: 4. dopmyn: 3. biba.: 28.
CKpuHbKoscbKuli PycnaH Mukonalioguy — KaHOUOAM eKOHOMIYHUX HaYK,
doyeHm Kachedpu ekoHomiKu nidnpuemcme ma iHhopmayiliHux mexHono-
2ili, /lesiscekull yHisepcumem 6isHecy ma npasa (syn. Kynenapkiecoka, 99,
Jlesis, 79021, Ykpaiva)

E-mail: uan_Iviv@ukr.net

he modern practice of doing business in Ukraine
proves that nowadays information technologies
and created on their basis special integrated in-
formation systems used in management systems become
an irreplaceable tool in achieving strategic goals and
sustainable development of enterprises. In such circum-
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YK 65.01
CKpoIHbKOBCKUII P. H. fJuazHocmuka ypoeHs 3peaocmu UT-npoyeccos
Ha npednpusmuu

Lenvlo cmameu sensemcs 060CHOBAHUE Meopemu4ecKux nosaoxeHul u
pa3pabomka npakmuyeckux pekomeHoayuli no cosepweHCMeo8aHur oua-
2HOCMUKU yposHs 3penocmu UT-npoyeccos Ha npednpusmuu. YemaHosse-
HO, 4mo ce200HA Ha A060M MPednpuAMUU, UCMob3YIOWEM UHPOPMAYUOH-
Hble cucmembl U mexHo/102uU (8 chepax ynpasneHus u aOMUHUCMPUpPOBa-
HusA u UT-npasa), 6usHec-yenu He mo2ym b6bimb docmuzHymel 6e3 docmu-
weHus yenell T, a UT-yenu, coomeemcmeseHHo, He Mo2ym bbimb docmue-
Hymeol 6e3 onmumanbHo20 yposHA 3penocmu MUT-npoyeccos. OnpedeneHo,
Ymo duaeHOCMUKA yposHs 3pesocmu IT-npoyeccos Ha npednpuamuu —3mo
npoyecc U0eHMUGUKAYUU, QHAAU3A U OYEHKU YPOBHA pe3ynbmamusHocmu
UT-npoueccos 8 obaacmu ynpasneHus UT (c y4emom oueHKU puckos, npu-
cywjux UT) ¢ yenbto MPUHAMUA 060CHOBAHHYIX ynpasneHyeckux peweHud,
HANpaseHHbIX Ha 00CMU3EHUE }#enaemoz0 pe3ynsmama deamensHoCmu
npednpuamus 8 cucmemax «3ggekm — pesyaemamn, «yeab — cpedcmeo —
pe3ynbmam» u «0aHHble — UHPHOPMAYUA — 3HAHUA.
Kntovesble cnosa: npednpuamue, UHHOPMAYUOHHbIE CUCMEMbI U MEXHONO-
auu, IT-npoyeccol, busHec-yenu, ynpasnexue U AOMUHUCMPUPOBAHUE, CMAH-
dapm CobiT®4.1, duaeHocmuka.
Puc.: 4. dopmyn: 3. bubn.: 28.

CkpbIHbKOBCKUL PycnaH Hukonaesuy — KaHOUOAM 3KOHOMUYECKUX HOYK,
doyeHm Kagpedpbl IKOHOMUKU npednpusmuli U UHGHOPMAYUOHHbIX MeXHO-
noaul, /lbeosckull yHusepcumem busHeca u npaea (ya. Kynenapkosckas, 99,
Jlb808, 79021, YkpauHa)
E-mail: uan_Ilviv@ukr.net

stances, measuring the level of effectiveness of IT pro-
cesses in an enterprise is quite relevant and important.
Results of the analysis of the data presented in the
literature sources [1-27] indicate that certain problems
(aspects) in the sphere of development (formation),
use, and development of IT processes in enterprises (in
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the context of management and administration, and IT
law) were investigated by such scientists and experts
as T. Bachynskyi, P. Herasym, V. Huzhva, O. Zaritskyi,
V. Zaiats, S. Lobov, A. Pohorilyi, S. Telenyk, O. Toma-
shevskyi, E. Humphreys, C. Shannon, and others. But,
alongside with recognizing their significant scientific and
practical contribution to the research and development
of certain aspects of the problem, it should be noted
that insufficient attention is paid to diagnosing the level
of maturity of IT processes in an enterprise. All this has
determined the relevance of the presented research, de-
fined its theme, aim and objectives.

he aim of the article is substantiating theoretical

provisions and developing practical recommen-

dations to improve diagnosing the level of matu-
rity of IT processes in an enterprise.

Achievement of the set goal has necessitated the
resolution of such scientific problems as:

1) clarifying the essence of the category of “man-
agement information system” and presenting the main
components of the standard structure of an information
system;

2) proposing a list of general functions for manag-
ing the functional subsystem of typical information sys-
tem structures;

3) identifying the relationship between business
goals (enterprise goals), IT objectives and IT processes,
and consider the system of IT processes in accordance
with CobiT®4.1 (IT Governance Institute, 2007);

4) developing recommendations to improve diag-
nosing the level of maturity of IT processes in an enter-
prise (in the context of management and administration
and IT law).

Based on the analysis of the data presented in the
literature on the problem [1-27], it is established that

1. A management information system (MIS) should
be considered as a set of organizational and technical
means (or technical means of data processing, software,
and relevant personnel) for the collection, transmission,
processing and storage of information for a certain level
of management (strategic, tactical, operational) for the
purpose of providing information needs of users (con-
trolling (subject) and controlled (object) systems) [2,
p. 4-5; 4, p. 100; 18].

2. The main components of the typical IS structure
are:

+ functional components (functional subsystems
(modules, business applications), functional
tasks, models and algorithms that determine
and / or ensure the performance of the system of
management functions);

+ components of the data processing system (in-
formation support, software (system-wide, spe-
cial), technical support, legal support, linguistic
support, etc.);

378

+ organizational components (new organizational
structure of the enterprise, personnel (staffing
schedule, job descriptions, etc.) [2, p. 28].

3. It is recommended to select the composition of
the functional tasks of the functional management sub-
systems taking into account such generic management
functions as [2, p. 31; 18; 20, p. 102; 28]:
control;
planning, based on the main goal;
action (organization and execution);
coordination and corrective actions (regulation);
accounting system (including: business account-
ing, statistical, operational and technical, and
management accounting);

+ diagnostics (technical, economic, legal) with
such sub-functions as identification of the state
and capabilities; reasoning-based analysis; as-
sessment of the state, trends, and prospects for
development.

4. Today, at any enterprise that uses ISs and tech-
nologies (in the spheres of management, marketing, fi-
nance, accounting, innovation, and training, at the inter-
section of branches of law and IT, etc.), business goals
(driving factors of corporate governance, business out-
comes) cannot be achieved without achieving IT goals,
and, accordingly, IT goals cannot be achieved without
achieving the optimal level of maturity of IT processes.
In IT governance the maturity of IT processes indicates
the maturity of specific IT functions (solving functional
tasks of IS) [14; 25]. In the focus of IT governance are:
coherence with the strategy;
ensuring value;
managing resources;
managing risks;
assessing efficiency, etc. [23-26].

5. According to the balanced system of business
indicators (indicators, parameters) by R. Kaplan and
D. Norton (Balanced Scorecard — BSC) [6; 9, p. 57], it
is possible to single out such business goals of strategic
management in an enterprise (within the four projec-
tions of the BSC: finance, clients, internal business pro-
cesses, training and career growth) as

+ goals related to financial prospects (the value of
business investment for stakeholders, portfolio
of competitive products and services, business
risk management, compliance with laws and
regulations, financial transparency);

+ goals related to customer prospects (customer-
oriented service culture, continuity and avail-
ability of business services, flexible responses to
changing (complex, multifaceted, dynamic, and
uncertain) business environment, information
based on strategic decisions, optimization of
service costs);

+ goals related to internal prospects (optimization
of business process functionability, optimiza-
tion of expenses on business processes, business

+++++

+++++
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change programs, operational productivity and
staff productivity);

+ goals related to training and growth (compliance
with internal policies, qualified and motivated
people, culture of business innovation and new
products) [14].

6. The basis of any process, including an IT pro-
cess, is a certain (specific) technology, the components
of which are:
the purpose of the process implementation;
the object subject to technological changes;
techniques and methods of impact;
means of technological impact;
order and organization opposed to spontaneous
processes [20, p. 6].

7. Modern computer information technologies
are based on artificial intelligence systems, which can be
conditionally divided into the following 3 groups:

+++++

+ intelligent information retrieval systems;
+ computing and logical systems;
+ expert systems [5, p. 287].

8. CobiT® [1] (IT Governance Institute, 2007) notes
that IT processes should be grouped into the following
interrelated spheres of activity (or IT responsibilities):

+ plan and organize (PO);

+ acquire and implement (Al);

+ deliver and support (DS)

+ monitor and evaluate (ME) (Fig. 1) [7, p. 147-
148; 25].

At the same time, it has been established that ef-
fective IT governance contributes to achieving business
goals of strategic management of enterprise activities,
optimization of IT investments and, accordingly, allows
to optimally manage risks and opportunities related to
IT. Diagnostics of IT processes is a key component of
process management [25].

and management of IT risks; 10) project management

PLAN AND ORGANIZE (PO) -
Provides direction to solution delivery (Al) and service delivery (DS):

1) elaboration of a strategic plan of IT development; 2) formation of information architecture; 3) determination
of the direction of technological development; 4) formation of processes, organizational structure

and interrelations for IT; 5) management of IT investments; 6) provision of information about strategic goals
and directions of IT development; 7) management of IT staff; 8) quality management; 9) evaluation

A 7 7 /
\ \
ACQUIRE AND IMPLEMENT (Al) - DELIVER AND SUPPORT (DS) -
provides the solutions and receives the solutions and makes them
services: usable for end users:

1) provision of automation
solutions;

2) acquisition and support of basic
(system-wide) and applied
(special) software;

3) acquisition and maintenance
of technological infrastructure;

4) provision of its operation and use;

5) purchase of IT resources;

6) change management;

7) introduction and accreditation
of IT solutions and changes

1) identification and management of the levels
of service delivery;
2) management of services of third-party organizations;
3) management of productivity and capacity;
4) provision of the continuity of service delivery;
5) provision of the security of systems;
6) identification and allocation of costs;
7) training users;
8) management of technical support and incidents;
9) configuration management;
10) problem management;
11) data management;

12) management of the physical environment (equipment);

13) management of operational activities

A

MONITOR AND EVALUATE (ME) -
monitors all process to ensure that the direction provided is followed:
1) monitoring and evaluation of IT effectiveness;
2) monitoring and evaluation of the internal control system;
3) provision of compliance with external requirements (standards);

4) provision of IT governance system

Fig. 1. The system of IT processes (according to CobiT® 4.1)
Source: [7, p. 147-148; 25] (Materials of IT Governance Institute).
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hus, diagnosing the level of maturity of IT pro-

cesses in an enterprise is the process of iden-

tifying, analyzing and evaluating the level of IT
process performance in the field of IT governance (tak-
ing into account risks inherent in IT) in order to make
well-founded management decisions (concerning func-
tioning, development) directed to achieve the desired
(necessary) result of the enterprise’s performance in the
systems “effect-result’, “goal-means-result” and “data-in-
formation-knowledge” [14; 25], based on:

1) the metric of defining the constant of “result” (in
economic studies) (Fig. 2) and the economic and mathe-
matical model (the system of equations) to determine the
performance result presented by the formula (1):

n
fRYY=Xt;-E -p;, with E; >0
i=1
— m _ .
f(R )=Z]tj(Ej-pj, with Ej<0
J:

R|= k
A fRY=X14t,-E-p,, with E,=0
=1
’ (1)
n m k
1=+ 8+ 2,
=l j=1 Jj=1

n+m+k

i=1

where R — the performance result; £* and E].‘— positive
and negative economic effects; E.° — uncertain economic
effects, that is, the implementation of economic risks
(perceived and unperceived ones); ¢, ¢, and ¢, — target-
based coefficients; p, — probability of implementing a cer-
tain type of economic effect [11, p. 23];

Resources

Result

Requirments,
Opportunities (Treats),
Control

Fig. 2. The metric of defining the constant of “result” in
economic studies

Source: improved based on [1; 11, p. 25; 17].
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2) a four-dimensional model for evaluating the per-
formance of business processes in an enterprise (Fig. 3)
by nature of result formation (basic, supporting ones,
business management process, and business develop-
ment processes [3]) and the economic and mathematical
model for assessing the level of quality of enterprise de-
velopment presented by the formula (2):

t .
min

P!
QDR: [DR: Pl(l_Prl)_i=1 l
R 100%

where Q,, — the level of quality of the enterprise’s devel-
opment; D — the coefficient of zero defect production;
R — the coefficient of smooth production flow; P, — the
volume of marketable products; P, — the share (specific
weight) of defective products in the marketable products;
i=1...t - the number of periods in a year, by which the
comparison of planned and actual volumes of production

(2)

min
is carried out; F1i > % — the minimum share of mar-

ketable products as compared to the annual equivalent
between the planned production program and the actual
one [9, p. 274-275].

Reliability, Safety, Quality

S~o
~~o
-~
-
-~
-

Effectiveness Flexibility

(Adaptability)
Efficiency

Fig. 3. The four-dimensional model for evaluating
the performance of business processes in an enterprise

Source: improved based on [12, p. 170; 16; 21; 25].

In this context, special attention should be paid to
the scientific work by A. Melnik [9], which states that
enterprise development as a category (concept) can be
viewed from several perspectives, namely: development
as a result, development as a process, development as
dynamics, development as regularity, development as a
property [9, p. 261];

3) the model of IT process maturity (in three di-
mensions: capability, coverage and control) and that of a
comprehensive system for controlling IT processes in an
enterprise (Fig. 4) [25] (in the system of organization of
work and production), with consideration for:

+ the “golden rule of enterprise economy” pre-
sented by the formula (3);
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+ the features, place and roles of IT law (arising
from the state of the IT market) at the intersec-
tion of the branches: law, management and IT.

T, >T, > T, >100%, 3)
where T - the rate of increase (decrease) in profit; T,, -
the rate of increase (decrease) in sales volume; T, — the

rate of increase (decrease) in the value of assets (the ba-
lance sheet total) [8, p. 139].

CONCLUSIONS

The analysis of the data presented in the literature
[1-27] and the results of the studies show:

1. Today, at any enterprise that uses information
systems and technologies (in the spheres of management,
marketing, finance, accounting, innovation, training, at
the intersection of law and IT, etc.), business goals can-
not be achieved without achieving IT goals, and IT goals,

ACT
Norms 2
Standards Compare IT process
Objectives
CONTROL
INFORMATION

Fig. 4. The model for controlling IT process in an enterprise (according to CobiT® 4.1)

Source: [25] (Materials of IT Governance Institute).

aking into account the above mentioned, it is also

worth noting that IT law is a new round of juris-

prudence to solve practical problems related to:
1) the sphere of legal regulation of information relations,
innovations, technology transfer; 2) e-commerce and
trade; 3) electronic document management, structure of
contracts and features of taxation in IT; 4) information
security and information protection in IT; 5) security and
protection of intellectual property rights in IT; 6) cyber-
security, cybercrime [16; 21] and legal liability for viola-
tion of IT law, etc. [13; 27].

At the same time, it was found that a competently
designed and built IT infrastructure creates a number of
advantages for business (enterprises), the main of which
are: 1) increase of profitability; 2) optimization of ex-
penses (fixed, variable); 3) increase of efficiency and per-
formance of business processes and goal-directed tech-
nological processes (automatic processes, programmable
technologies, vocational technologies, scientific and
technical technologies, scientific research technologies,
chaotic processes [20, p.6]) [19].

Pabulum for reflection: at the World Economic Fo-
rum-2018 (Davos, Switzerland), within the framework of
the forum of young leaders of Global Shapers Commu-
nity, Ma Yun, the richest man in China, said: “If we do not
change the way we teach, 30 years from now we're going
to be in trouble. The knowledge-based approach... would
“fail our kids”, who would never be able to compete with
machines. Children should be taught “soft skills” like in-
dependent thinking, values and team-work. All we learn
must differ from the skills of machines ..” [10].
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respectively, cannot be achieved without achieving the
optimal level of maturity of IT processes.

2. Diagnosing the level of maturity of IT processes
in an enterprise is the process of identifying, analyzing
and evaluating the level of IT process performance in the
field of IT governance (taking into account the risks in-
herent in IT) in order to make well-founded management
decisions aimed at achieving the desired (necessary) re-
sult of the enterprise’s activity in the systems “effect — re-
sult’; “goal — means — result” and “data — information —
knowledge” based on:

+ the main analytical dependencies revealing the
effectiveness of the performance in the system
of result “information-resources-time-require-
ments, opportunities (threats), control”);

+ the models for determining the performance of
business processes in an enterprise (in four di-
mensions: effectiveness, profitability, flexibility
(adaptability), reliability, safety, quality) and the
economic and mathematical model for assessing
the level of quality of enterprise development
(for such indicators as: zero defects and smooth
production flow);

+ the model of IT process maturity (in three di-
mensions: capability, coverage and control) and
that of a comprehensive system for monitoring
IT processes in an enterprise (in the system of
organization of work and production), tak-
ing into account the “golden rule of enterprise
economy”; features, place and role of IT law
(arising from the state of the IT market) at the
intersection of the branches: law, management
and administration, and IT.
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3. Using information systems and technologies in
enterprise management will “kill” part of jobs, but they
will not be as wise as people who can find the right solu-
tions in this direction.

The prospect for further research in this direction
is improving the system of subgoals of economic diag-
nostics of an enterprise (pursues diagnosing its specific
elements, spheres and activities), taking into account the
presented research results. u
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