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CPABHEHHE CHCTEMBI 3/IEKTPOHHOr0 NPABHTENBCTBA
HOPHAHMH C CHCTEMOH 3NEKTPOHHOr0 MPABUTENLCTBA
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DEVELOPMENT OF METHODOLOGY
OF EFFICIENCY ESTIMATION

OF MANAGEMENT TECHNOLOGY OF
PROJECT-ORIENTED ORGANIZATIONS

Ilocmaenena sadaua oyintosanns 63aemooii npoexmuoi i onepayitinoi niocucmem nPoeKmmo-opicH-
mosanozo nionpuemcmea. Busnaueni cymmesi napamempu onepauitinoi i npoexmuoi niocucmem, w0
posnodineni na decsamo zpyn napamempis. 3anponoHos8ano memood KoMOiH08aAH020 AHALIMUUHO-EKC-
nepmHoz0 OUIHIOBAHHSL B3AEMOBNIUBY NPOEKMHOL | Onepauitinoi niocucmem npoeKmHmo-opieHmMoBan0zo
nionpuemcmea. Ilpoananizoeano cunvni, crabki cmoponu memooy, 1ozo MOICAUBOCTE T 3A2PO3U.

Kmeuosi cnoBa: npoexmuo-opicumosane nionpuemcmeso, onepayiiuna niocucmema, nPoexmua niocu-
cmema, 6iadanmuene ynpasiinms, 20MeoCMamuuHuil nioxio.

1. Introduction

The modern enterprise is compelled to develop con-
stantly for stability maintenance of functioning and profit
reception in the conditions of the competitive environment.
Development is provided through:

— introduction of new methods, tools, management

technologies;

— creation of new products;

— distribution of its activities to other regions and

countries.

All such activities are realized through development

projects.

Development projects organizationally require other
approaches to management, appropriate developing
tools in the scientific direction of project and program
management.

The joint existence of project management in enter-
prises and traditional management of operating activi-
ties, although it is a requirement of time, gives rise to
many problems of consistency between the respective
subsystems — project and operating systems.

To solve the problem of coordinated management of
project-oriented enterprises, approaches to hybrid, bi-
adaptive, homeostatic management have been developed.
However, at the first stage of development of coordina-
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tion approaches with the purpose of efficiency increase

of the project-oriented enterprises, it seems necessary:

— to highlight the essential parameters of the ope-

rating and project subsystems of the project-oriented

enterprise;

— to determine an influence of some subsystem pa-

rameters on other.

In this article, methodology for implementation of the
first step in effectiveness estimation of these enterprises
is proposed.

2. The ohject of research and its
technological audit

The object of research is a project-oriented enterprise,
the management system of which is represented as con-
sisting of two subsystems — the operating management
subsystem (management of operating activities) and the
project management subsystem (implementation of deve-
lopment projects).

Technological audit of the object reveals significant
differences between the project and operating subsystem of
the project-oriented enterprise. So, the operating subsystem
is aimed at creating the product of the enterprise and its
implementation. At the same time, the production cycle
of the enterprise does not have clear time limits in its
implementation. At the same time, the management system
is built, as a rule, according to the functional principle
and assumes direct submission of performers. The project
subsystem, on the contrary, is oriented to the implemen-
tation of enterprise development projects that have clear
time limits (the project is a temporary measure to create
a unique product or service [1]). In connection with the
appearance of the project activity at the enterprise, the
phenomenon of double subordination arises [2].

Therefore, the goals and objectives of the project and
operating subsystems are different, and the actual sci-
entific and practical task is to ensure their coordinated
functioning.

3. The aim and ohjectives of research

The aim of research is to set the task of formulation
of the method for estimating the mutual influence of the
project and operating subsystems of the project-oriented
enterprise and to formulate the corresponding method.

To achieve this aim, it is necessary to perform the
following tasks:

1. To determine the initial data for the formulation of
a method for estimating the mutual influence of the project
and operating subsystems of a project-based enterprise.

2. To formulate the method of expert estimation of the
mutual influence of the project and operating subsystems
of the project-oriented enterprise.

4. Research of existing solutions of the
problem

The problems of interaction between the project and
operating subsystems of the project-oriented enterprise are
studied in the literature. In particular, in the sources of
project management and programs, which at the present
stage of development are a stable standard all over the
world. Thus, in the latest edition of the methodology

of the PMBOK (Guide of Project Management Body of
Knowledge) [1], in addition to traditional organization-
al structures, a new composite structure is proposed. In
such organizational structure, the interaction between the
project and operating subsystems should be implemented
most flexibly. In the Japanese standard P2M [3], which
proposes a methodology for program management for in-
novative enterprises, the interaction between the project
and operating subsystems is proposed to be harmonized
through the mission of the enterprise. The standard of
portfolio management [4] emphasizes the difference bet-
ween operating and project management and provides
approaches to building a portfolio management system
in project-oriented enterprises.

In the requirements for the competence of project ma-
nagers [5, 6], a whole class of requirements is identified —
behavioral ones that take into account knowledge of the
specifics of the disagreements between project and operat-
ing management and require the integration of the latter.

These approaches are integrated into the field of
technologies for managing project-oriented organizations
through reengineering projects [7], in which the need
for integrated management of the two subsystems is one
of the first.

In response to these scientific challenges, the concepts
of management of project-oriented organizations were for-
mulated, including the harmonization of the project and
operating components:

— the concept of bi-adaptive (mutually adaptive) ma-

nagement [8];

— integrated management through the corporate sys-

tem [9];

— homeostatic approach [10].

Thus, the results of the literature review allow to con-
clude that the topic of coordinated management of project-
oriented enterprises is promising. But at the same time the
subject has a number of problematic areas, consisting, in
particular, that the issue of the effectiveness of the interac-
tion between the project and operating subsystems of such
enterprises in the literature is not sufficiently explored.

5. Methods of research

Let’s investigate the influence of the project and ope-
rating subsystems on each other, decomposing elements
of influence.

Let’s use the indices of the following ten spheres of
the project and operating subsystems:

F - financial;

E — economic;

M - tangible assets;

H - HR;

L - logistics;

T — technologies and technological processes;

B — business processes;

A — advertising activities;

S — plans;

R — risks and threats.

Let’s single out the main parameters that describe the
scope of the operating system (Table 1) and the project
subsystem (Table 2). The type of parameter estimation
in Tables 1, 2 have the meaning: T — the state of the
parameter can be estimated accurately, or the E —parameter
and its state require an expert estimation.
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Tahle 1 Let’s formulate the method of combined
The list of essential parameters of the operating subsystem analytical and expert estimation of the mu-
o | Sectors of activity I, Type of | Parameter tual influence of the pr.oject e}nd operating
" | of the enterprise estimation | designation subsystems of the project-oriented enter-
. Profit of an enterprise T £(1) prise (MAEM — method of expert-analytical
1 | Financial sector
Wage fund T £(2) measurement).
) Profitability of the business line T e1(1) Within the framework of the method,
2 |Economic sector
Amount of taxes T &1(2) the parameters denoted by the letter E
% | Tangible assets galue of tt'angit;hta 3555115 t E m%% (Tables'l, 2) are supposed to be estimated
epreciation ol tangible assets m only with the help of an expert group,
Number of emplayees T (1) parameters denoted by the letter T — both
4 | HR sector Job satisfaction E (2) .
expertly and analytically.
Average age of employees T hy(3) . .
- The main task of the method is to
Number of counterparties T L(1) . .
5 | Loisti \ Number of counterparties per logistic T L(2) determine the magnitude and modulus of
OQISUES SEClor | o rtner changes of all parameters of the subsys-
Number of reserve logistics chains T h(3) tem with respect to the one in which the
Technologies and ¥ur}r11he;' of te;hnqlngies g tlgi change oceurs. .
6 |technological echnology elffectiveness 4 The list of essential parameters of the
Modern technologies E #(3) . . .
processes 4 i project subsystem (Table 2) differs in the
Compatibility of technologies E #(4) ; .
- - content orientation of the parameters —
Implementation of business processes T by(1) . . .
Business oro- Cost of realization of business processes T n(2) concerning the project aspecfis 01? the acti-
7 P Profitability of the implementation of E b(3) vity. Structurally (and quantitatively) the
cesses . . . . . .
business processes difference is observed in the financial, eco-
Consistency of business processes E by(4) nomic and marketing sectors.
Number of clients of the enterprise T ay(1) Let’s formulate analytically the main
8 |Marketing sector | Number of regular customers I #(2) problem of the method of expert-analytical
Marketing budget for the year T a1(3)
market share E a4) measurement (MAEM) as follows.
Number of business directions T 51(1) The effect of Changes in one .subsys—
9 |Plans Workforce load T 5(2) tem (for example, in the operating) on
Influence of the project subsystem E 51(3) another (for example, project) is described
10 | Risks and threats The aggregate value of identified risks in the example:
and threats E (1)
./. _/ e
Table 2 Vi (1), Vi (2), Vs (D),
The list of essential parameters of the project subsystem Vs (2) ( ) Vi(2),
No Sectors of activity Parameters of the field TYPE '.]f Parjarnet.er Vi), Vi ( )y VI(3),
of the enterprise estimation | designation ) . ,
- . Project budget T £(1) % (1), Vi(2), V; (3),
1 | Financial sector Wage fund T £2)
age on 2 VI () - Vi), Vi(2), V4 (3),
9 | Economic sector Payback time of the project E e3(1) . ) ,
Amount of taxes T 25(2) Vi(4), Vy(), V2(2),
i b b a
3 | Tangible assets Value u.f fanglhle as;ets T me(1) £ (3)’ £ (4)y £ (1)’
Depreciation of tangible assets E my(2)
Number of employees T ho(1) £ (2)’ Vi3, Vs (1)’
4 | HR sector Job satisfaction E ho(2) V5 (2), V£(3), V(D).
Average age of employees T ho(3)
Number of counterparties T b(1)
. Number of counterparties per logistic T h(2) The effect of changes in the project
5 | Logistics sector : Y
partner » . subsystem on the operating — by the similar
Number of reserve ll?glstlcs chains T B(3) system, where change of each parameters
Technologies and g”n}:hef of tEfthn'?lngms E tz[;] of the project subsystem, V (), i=[1..10],
6 | technological echnology effectiveness (2) =[1..4] causes change of each parame-
Modern technologies E t(3) - ° 8 parame
processes Compatibility of technologies E 54) ters of the operating subsystem V{(j),
Implementation of business processes T by(1) i=[1.10], j=[1.4].
Business pro- Cost of realization of business processes T by(2)
7 cmssES Emlhtahlllty of the implementation of E bo(3) 6. Research results
usiness processes
Consist f busi E ba(4 . .
sy o uismess processes 24 The sequence of MAEM implementation
Number of potential customers E ay(1) b ted in the f f eight
8 | Marketing sector | Marketing budget T a5(2) can be r’epresen ed in the form ol eig
Potential market share E a,(3) steps (Fig. 1).
Number of projects T 5(1) Let’s describe the steps of the method.
9 |Plans Workforce load T 5(2) 1. Analytical estimation of the state
Influence of the operating subsystem E 52(3) of T-parameters.
10 | Risks and threats Th; 1ggregate value of identified risks . " Parameters, the statf: of Whi'ch iS' subject
and threats 2 to an accurate, analytical estimation:
; 26 TEXHOMOTTYHUK AYAUT TA PE3EPBH BHPOEHHLTBA — No 2/2(34), 2017
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— 18 parameters of the operating subsystem:

Ji), [1(2), ei(1), en(2), my(1), hi(D),
hi(3), (1), 11(2), 11(3), t1(1), b1(D),
b1(2), ai(1), ai(2), ai(3), si(1), s1(2),

the changes of which are reflected respectively:

V)L V(@) ), v, v,
V(). V(). Vi), W), W)
V() V) Ve V)

=

vie(3), vi(),

'(2);

— 15 parameters of the project subsystem:

Jo(D), [2(2), ex(2), ma(1), hao(1), ha(3), (1), Ix(2),
15(3), t2(1), by(1), bx(2), ax(2), sx(1), s2(2),

the changes of which are reflected respectively:

VO V@) ), 10, V)
VI3 VA(D). VI VI(3). Vi)
V(D). V). V() i), vi(2)

These parameters can be estimated by the financial
and economic division of the organization (in terms of
operating components) and the project financial manager (in
terms of project components).

1. Analytical 2. Selection of 3. Determination

estimation of the candidates for
of competence
state of T- two expert o
coefficients
parameters L groups L J

r N\ r N r

6. Determination of 5. Estimation of the
e mios: SenSibe interaction between
the parameters of

parameters subsystems

. J . J . J

4. Tdentification
of experts

~

(7. Determination of
deviations between
estimations of’
expert groups

8. Formulation
of conclusions

. J

Fig. 1. Steps of MAEM implementation of the mutual influence
of the project and operating subsystems of a project-oriented enterprise

2. Selection of candidates for two expert groups.

It is proposed to form two expert groups:

— an expert group of specialists of the operating sub-

system of project-oriented enterprises working with

projects;

— an expert group of specialists from project offices

of project-oriented enterprises, closely cooperated with

specialists of the operating subsystem.

The number of participants in each expert group should
be between 7 and 15 specialists. To include experts in the
number within these limits, a preliminary list of candidates
for experts should be analyzed, determining the competence
coefficients of each expert.

3. Determination of competence coefficients.

Determination of the competence of experts and, ac-
cordingly, the weight of each expert in the expert group
is proposed to carry out by calculating the following
competency coefficients:

— coefficient of self-esteem Kj;

— coefficient of cross-valuation K

— coefficient of professional experience K);

— coefficient obtained from the test task K,.

4. Identification of experts.

Based on the results of the preliminary step, the can-
didates to the expert group receive four estimated coef-
ficients: K; K¢; Kp; Ky, from which the overall competence
coefficient K™ of each i-th expert is formed:

K" =K;-K.-K,-K,.

A certain number of N* (from 7 to 15) candidates who
received high marks are included in the expert group.
Next, calculate the weight K¢ of each of the experts in
the group:

comp
K;

=1t

K¢ =

v

Thus, the condition ZKf =1 is correct. The two ex-

i=1
pert groups selected in this way can carry out the next
stage of MAEM.

5. Estimation of the interaction between the parameters
of the project and operating subsystems

The expert group estimates the impact of each of the
28 parameters of the operating subsystem on each of the
27 parameters of the project subsystem. Further, estima-
tion should be influenced by each of the 27 parameters
of the project subsystem for each of the 28 parameters
of the operating subsystem.

Definition. Response to an impact is a change of one of
the parameters of the bi-adaptive control subsystem (project
or operating) under the influence of one of the parameters
of the other subsystem (operating or project).

When estimating each response to an impact, estima-
tions of experts in expert groups, in accordance with the
theory of peer review, are reclined. Each response to an
impact is estimated either as the arithmetic average of the
experts’ opinions, or (most appropriately) as a weighted
average, taking into account the weight of the expert,
for example:

N'-2
7 (e (2) _ 21:1 (‘Gf(l))’K’p

(v (1))@ = T a— (1
where (‘/2/(1))8’3(‘/"(2)) — the expert group’s estimation of
the reaction of the first financial parameter of the project
subsystem to the impact of the second technological pa-
rameter of the operating subsystem; N'~2 — the number
of experts, with the exception of two extreme estimations.

Thus, the expert group estimates all reactions to the
impact of the operating subsystem:

Vit d))“'g(‘/zk(‘l)),
and all reactions to the effects of the project subsystem:
(VE (d)y @),

where k=[1..10] — the number of parameter groups,
d=[1.4] — the number of parameters in the group.
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6. Determination of the most sensitive parameters
(changing more compared to other parameters).

The actions that cause the greatest reactions are selected
of all the reactions determined by the expert group to
the impacts (Vi*(d))® 444 and (V#(d))™ V@) both from
the operating subsystem and from the project subsystem.

7. Determination of deviations between the estimations
of two expert groups.

Minimization of errors due to the subjectivity of ex-
pert estimations can be carried out by individual meth-
ods, for example, by comprehension of the opinions of
the participants in the expert group by determining the
consistency (concordance) coefficients.

Thus, MAEM gives the following results:

— determination of reactions to the effects of each

parameter of the operating subsystem for each para-

meter of the project subsystem;

— determination of the response to the impact of each

parameter of the project subsystem on each parameter

of the operating subsystem by the method of expert
estimations;

— determination of the impacts that cause the grea-

test reactions to the parameters of another subsystem,

relative to the source of influence.

In addition, the method contains tools to check expert
estimations.

7. SWOT analysis of research results

Strengths. The strengths of the proposed method include:
— the possibility of obtaining an estimation of the im-
pact of the project subsystem on the operating sub-
system and vice versa for further research on models
of coordinated management of the project-oriented
enterprise within the framework of the building of
hybrid, bi-adaptive or homeostatic management;
— checking of expert opinions by methods predicted
by the theory of expert estimations — rejection of
extreme estimations, calculation of the concordance
coefficients, etc.;
— the method will ensure the optimization of the ma-
nagement system of project-oriented organizations and
increase their productivity.
Weaknesses. The weaknesses of the proposed method
include:
— subjectivity of experts in estimation of the mutual
influence parameters of the project and operating sub-
systems, and although expert estimations are processed
to minimize it, but subjectivity is embedded in the
very essence of the expert method;
— not all described parameters are included in the
proposed list of operating and project subsystem pa-
rameters;
— the method increases the labor forces for its imple-
mentation.
Opportunities. Proposed MAEM allows:
— to determine the essential parameters of the opera-
ting subsystem, most affect the project subsystem, and
the essential parameters of the project subsystem, most
affect the operating system;
— to build conceptual models of hybrid, bi-adaptive or
homeostatic management of project-oriented organizations;
— method will increase the flexibility of the management
system and accelerate the speed of decision-making

in the case of its implementation at a project-based

enterprise.

Threats. The expert estimation approach, which is the
MAEM basis, is laborious and requires a lot of time for
implementation.

1. The task to determine the mutual influence of project
and operating subsystem of project-oriented enterprises is
set. The parameters of the project and operation subsys-
tems are divided into 10 spheres — financial, economic,
tangible assets, HR, logistics, technology and technological
processes, business processes, advertising activities, plans,
risks and threats. 28 essential parameters of the opera-
ting subsystem and 27 essential parameters of the project
subsystem are determined.

2. The method of combined analytical and expert estima-
tion of the interaction between the project and operating
subsystems of the project-oriented enterprise (MAEM) is
proposed. MAEM is based on the method of peer review.
Eight steps of method implementation are formulated and
described. The developed method will allow the project-
oriented enterprises to increase the efficiency, flexibility
and efficiency of the management system.

MAEM will determine the magnitude of the mutual
influence between the project and operating subsystems
of the project-oriented enterprises. This will offer them
models of management based on hybrid, bi-adaptive or
homeostatic approaches.
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