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Abstract

Enterprise development is dependent on the implementation of projects that contrib-
ute to improving economic performance. Considering this the need to apply the eco-
nomic and management approach to the definition of effective projects under risks of 
reduced enterprise profitability due to the uncertain economic environment is justified. 
The study used scientific abstraction, formalization, causal relationship, time series 
analysis, variational range-based standardization, parameter minimization according 
to maximum and minimum values. The approach is created to evaluate the profit-
ability dynamics of the production, management and finance subsystems of the en-
terprise, to monitor the deviations in the established corridor of their sufficient levels, 
to systematically control for the dynamics of the enterprise development to form the 
effective project portfolio, as well as to manage the risk reduction for projects that are 
inappropriate for development. The approach approbation, using Ukrainian machine-
building enterprises as an example, has found enterprises with the level of development 
dynamics lower than the corridor determined. This indicates the risks of implementing 
inefficient projects and the need for systematic adjustment of their portfolio. The enter-
prises whose business operations belong to the fourth technological paradigm should 
implement projects to increase the profitability of the production and management 
subsystems, and those from the fifth paradigm should execute projects for the rise in 
the finance subsystem profitability.

Kateryna Boiarynova (Ukraine), Kateryna Kopishynska (Ukraine),  
Nataliya Hryhorska (Ukraine)

Economic and management 

approach to defining 

effective projects  

for enterprise development 

under risks and uncertainty

Received on: 23rd of October, 2019
Accepted on: 9th of December, 2019

INTRODUCTION 

The volatile economic environment, the variability of economic 
growth factors and key success factors create uncertainty in identi-
fying effective projects that would have an impact on improving the 
performance of Ukrainian enterprises. Uncertainty is characterized 
by the lack of information in the decision-making process both on 
the research status object and its external environment (Vitlinsky 
& Velikoivanenko, 2004). Uncertainty risk is a consequence of the 
likely impact of environmental factors on project implementation 
(Dyachenko, 2018), a likely event contributing to the loss of the abili-
ty to achieve the project’s outputs or individual parameters (Sultanov, 
2019). The combination of these interpretations allows to state that in 
the context of uncertainty of changes in the external economic envi-
ronment, the enterprise performance is influenced by external threats 
and risks. These risks can include changes in the legal framework, the 
banking system instability in terms of lending, volatile exchange rates, 
unstable product demand, rapid scientific and technological progress 
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and innovation, changes in consumer preferences, shortage of highly qualified personnel, lack of engi-
neering and industrial production staff in nonprofessional occupations. That is, the emergence of risks 
of implementing inefficient projects depends primarily on the enterprise’s uncertain environment.

While ensuring their existence and development, enterprises do not execute projects but their portfolios. 
This allows for the risk allocation, suspension or activation of projects in the process of continuous op-
eration. Under uncertainty and risk, the long-term forecasting of project success rates in enterprise de-
velopment is inaccurate and requires more flexible approaches to their establishment. These approaches 
should not be based on a strategic assessment of projected results, but on an ongoing evaluation of the 
economic impact of projects for the enterprise and using result-based management on this basis (the 
process of obtaining concrete, thoughtful, and planned results according to objective opportunities) 
(Strochilina, 2015). This actualizes the issue of applying the economic and management approach to 
defining effective projects for enterprise development.

1. LITERATURE REVIEW

Scientists pay attention to the issue of determining 
the enterprise project effectiveness. They also focus 
on improving project evaluation methods. In par-
ticular, Romanova and Vedyaeva (2018) investigate 
the commercial effectiveness of investment pro-
jects based on 1) financial evaluation (on the basis 
of profitability, turnover, financial sustainability 
and liquidity ratios); 2) economic evaluation based 
on static methods (profit margins, payback period, 
average rate of return on investment, profitability) 
and dynamic methods (discounting) (Romanova 
& Vedyaeva, 2018). Attention is also paid to iden-
tifying the impact of project implementation at the 
enterprise. Thus, Mutovkina and Sergeev (2019), 
when considering an objective evaluation and se-
lection of a project of technical re-equipment of 
an industrial enterprise, define many directions 
for their efficiency: technical, technological, social, 
making calculations based on methods of fuzzy 
logic and fuzzy sets. Many studies focus on the 
management aspect of project execution, in par-
ticular Sonta-Draczkowska and Mrozewski (2019) 
in the perspective of integrating project manage-
ment, new product development and entrepreneur-
ial perspective, investigate the role of project man-
agement and measures of their success. Rostova, 
Shirokova, and Sokolitsyna (2019) propose an ap-
proach for detailed planning in the early stages of 
a project through quality monitoring, risk assess-
ment, and communication within the project team. 
Kaczorowska, Słoniec, and Motyka (2018) explore 
the issue of project portfolio formation, stressing 
the importance of linkages between individual pro-
jects and the organization’s strategy in creating its 

value. They consider profitability, life cycle phase, 
resources and revenue generated as the impor-
tant criteria for project selection (Kaczorowska, 
Słoniec, & Motyka, 2018). Khlynin, Sorvina, 
Gryazev, and Sabinina (2018) propose to select 
projects taking into account the improvement of 
the enterprise’s economic health and ensuring 
that they achieve the desired strategic develop-
ment trajectory. There is also a scientific interest in 
determining the projects effectiveness, taking into 
account risk and uncertainty. Ostapiuk, Karmaza, 
Kurylo, and Timchenko (2017) address the issue of 
economic security and decision-making to attract 
additional sources of funding while providing a 
detailed analysis of possible and existing risks of 
the project. Biyans’ka (2010) explores the issue of 
assessing the economic effectiveness of innova-
tive projects taking into account the risk of their 
execution and the determinants of evaluating the 
characteristics of innovative projects and deci-
sion-making problems. Ivanenko, Hrushko, and 
Frantsuz (2018) analyze the choice of mutually ex-
clusive projects that cannot be completed in parts. 
Therefore, one project should be selected and all 
other rejected. Dyachenko (2018) notes that it is 
important during the project management to pay 
due attention to identifying the risk essence, pos-
sible losses while assessing the expediency of de-
cision-making, developing measures to protect 
against possible financial losses. Kotsyuba (2018), 
focusing on the phenomenon of uncertainty, be-
lieves that project effectiveness can be interpreted 
as the ratio of the chances at positive economic re-
sults to the risk of failure upon its implementation; 
with that, cost effective is a project whose chances 
at success outweigh the risk of failure significantly.
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The research pays sufficient attention to approach-
es to determining the effectiveness of projects di-
rectly. However, the complexity of the issue of the 
project utility implemented in terms of economic 
consequences for the enterprise development un-
der uncertainty and taking management meas-
ures to minimize their inefficiency risks need fur-
ther research.

2. AIMS

The purpose of the article is to substantiate the 
economic and management approach to defining 
effective projects for the enterprise development at 
the risk of diminishing profitability in uncertain 
economic environment.

3. METHODS

Identification of effective projects for business 
development requires a flexible approach that in-
cludes both assessing economic performance and 
managing the feasibility of their further imple-
mentation. The proposed economic and manage-
ment approach is based on the functional manage-
ment of the enterprise project portfolio based on 
determining the economic consequences of their 
implementation. Continuity of the enterprise op-
eration implies that in each study period projects 
can both begin and end, but the consequences of 
their partial or full implementation affect the eco-
nomic performance. This leads to an assessment 
not of static project efficiency but of dynamic one, 
which, according to Huerta de Soto, includes static 
efficiency and depends on the capacity level for en-
trepreneurship and coordination (Huerta de Soto, 
2011). In this case, a systematic analysis of the ef-
fects that the enterprise receives from the imple-
mentation of a set of projects will allow reducing 
uncertainty and using result-based management 
in their further selection.

Profitability, or relevant indicators reflecting the 
return on investment in the projects and the effect 
obtained by the enterprise, can be considered as 
an indicator for determining effective projects for 
enterprise development. In addition, minimizing 
the risks of project execution is primarily aimed 
at avoiding losses, and profitability is a key index 

of profitability that depends on the cost level, in-
cluding the totality of projects executed. Given 
that a dynamic approach involves studying objects 
in development, based on a retrospective analy-
sis of 5-15 past years and forecasting parameters 
(Krutik & Gorenburgi, 2000), it is advisable to 
use indicators of profitability dynamics achieved 
by the company in the process of functioning to 
identify effective projects for enterprise develop-
ment under risk and uncertainty. Thus, the pro-
posed economic and management approach to the 
definition of effective projects for the enterprise 
development consists in evaluating the enterprise 
profitability dynamics, monitoring the deviations 
in the established corridor of their sufficient lev-
el, systematic tracking of the enterprise develop-
ment to form an effective project portfolio and 
manage the risk reduction of projects that are 
inappropriate for development (Figure 1). At the 
same time, to form an effective project portfolio 
and promptly respond to the risks of their ineffi-
cient implementation, it is desirable to reveal their 
impact on the development not as a single set but 
based on the key functional subsystems of the en-
terprise, namely, production, management and fi-
nance. The proposed economic and management 
approach (Figure 1) includes a number of steps.

1. Specifying indicators of the enterprise profitabili-
ty dynamics as a result of the current project portfo-
lio execution. To identify effective projects for the 
company development, it is reasonable not to use 
static indicators of profitability in the accounting 
period but the indicators of its dynamics (1). This 
will identify the risks of diminishing returns due 
to cost overruns for projects that do not sufficient-
ly generate revenue growth and make manage-
ment decisions to optimize them.

; 1

,
max min

T Tn n

D

T Tn n

i
i

i i

R
R

R R

−∆
=

−
TT

 (1)

where 
D

iR  – profitability dynamics indicator, 
Tn

R  – profitability indicator, nT  – evaluation 
period.

Formula (1) is based on the mathematical appara-
tus (Jerina & Vastchajev, 1999), the approach was 
partially used in the study (Gavrysh & Boiarynova, 
2017). 
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It is advisable to analyze profitability in terms of 
production, management and financial subsys-
tems to see the rapid change of projects in the en-
terprise portfolio due to the risks of their ineffi-
ciency under uncertain influence of environmen-
tal factors.

Profitability of the enterprise production subsystem 
according to the consequences of the project port-

folio execution. Increasing the profitability of the 
enterprise production subsystem reflects a stable 
positive effect of projects designed to improve the 
activities of industrial-production personnel, in-
novative renewal of fixed assets, increase the effect 
of using intangible assets in production, efficient 
functioning of production facilities, increase fi-
nancial investment in the production develop-
ment. According to these objectives, effective pro-

Figure 1. Structural-logical scheme of economic and management approach to defining effective 
projects for enterprise development under risks and uncertainty

 Determining the level of the 

enterprise development to 

form an effective project 

portfolio

 Specifying the indicators 

of the enterprise profitability 

dynamics as a result 

of the current project portfolio 

execution

 Establishing a corridor of values

of profitability dynamics

 Establishing a corridor of 

values of the level of enterprise 

dynamic development to form 

an effective project portfolio

Management 

decisions to optimize 

project costs under uncertain 

externalities

Management decisions to set 

target results in the following 

periods of the enterprise 

operation

Management decisions to 

abandon inefficient projects in 

the enterprise's project 

portfolio

Completing a project portfolio 

for the development of 

production, management and 

finance subsystems of the 

enterprise

Project inefficiency risks to increase partial 

profitability of the enterprise

Production subsystem of the enterprise

Decrease in profitability of: 1) fixed assets (funds, their active part) because of the low return on projects to

upgrade them; 2) intangible assets because of implementing innovative projects without patenting the innovative

developments received; 3) assets through investing own capital in the technical and technological base

modernization projects, which does not significantly affect the result of lowering the production cost.

Decrease in labor productivity of the industrial production staff because of the project implementation on the

introduction of new products, the inconsistency of projects to modernize production lines to the personnel

qualification, etc.

Management subsystem of the enterprise

Decrease in profitability of: 1) labor because of ineffective project implementation to improve the skills of staff and

to develop intellectual potential; 2) innovation activity because of non-profit projects on technical re-equipment,

introduction of innovative management technology, etc.; 2) sales because of inefficient projects for expanding

markets and promoting products; 3) products due to projects that are inappropriate for the enterprise to

reorganize the production system, etc.

Finance subsystem of the enterprise

Decrease in profitability of: 1) equity because of inadequate financial resource allocation between projects with

different profitability; 2) investments and equity capital due to inefficient use of funds during the project execution;

reinvestment because of investing retained income in projects with low implementation efficiency.

Project inefficiency risks for enterprise 

development

Risks of multi-level increase in profitability 

and deviations from its target results
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jects should be selected based on the increase in 
profitability of the active part of fixed assets for 
production purposes, intangible assets (accord-
ing to the principle of the asset profitability cal-
culation (Ministry of Finance of Ukraine, State 
Property Fund of Ukraine, 2001)), profitability 
of production costs, production profitability, re-
turn on assets (calculated according to the State 
Tax Service of Ukraine, 1998), profitability of pro-
duction funds (Bankruptcy Agency for Businesses 
and Organizations, 1997) and labor productivity 
(Ministry for Development of Economy, 2006). 
Detecting a decrease in fixed asset profitability 
(funds, their active part) will allow neutralizing 
the risks of low return on projects for their renew-
al; profitability of intangible assets – risks of imple-
mentation of innovative projects without patent-
ing of the received innovative developments, due 
to which the profit was increased through licenses, 
low return on attraction and use of intangible as-
sets in production activity; return on assets – risks 
of investing equity in projects to modernize the 
technological base, which does not significantly af-
fect the reduction in cost of production. The anal-
ysis of labor productivity trends of industrial and 
production personnel will help to prevent risks of 
executing new product implementation projects, 
the inconsistency of projects on the production 
line modernization with personnel skill level, etc.

Profitability of the enterprise management subsys-
tem based on the consequences of the project portfo-
lio implementation. Projects in this area are aimed 
at improving the efficiency of: a) personnel man-
agement, i.e., development of knowledge and intel-
lectual potential; b) innovation management, i.e., 
innovative processes for creating conditions and 
appropriate communications; c) business man-
agement, i.e., the effective interaction of the enter-
prise’s internal and external business systems. To 
analyze the personnel management projects, it is 
advisable to use return on labor (Koval’ov et al., 
2010) taking into account the senior management 
costs. Keeping track of its reduction will reduce 
the risk of ineffective implementation of staff de-
velopment projects. The project effectiveness in 
terms of innovation management can be deter-
mined based on:

• the innovative renewal profitability, which is 
in the economic result from projects aimed at 

technical re-equipment, acquisition of fixed 
assets, intangible assets, and innovative tech-
nologies used in management (2):

. . . . . .

,Iup

t e f a i a i t m i

NP
R

C C C C C
=

+ + + +
 (2)

where IupR  – innovative renewal profitability, 
NP  – net profit, . .t eC  – technical re-equipment 
costs, .f aC  – cost of fixed assets acquisition, .i aC  

– cost of intangible assets acquisition, iC  – inno-
vation costs, . .t m iC  – purchase costs of innovative 
technologies used in management;

• innovation cost profitability (Kuzmin et al., 
2009), reflecting the effect of the margin be-
tween the price and the cost of innovative 
products;

• the return on intellectual capital in the enter-
prise market value, which will characterize 
the effectiveness of the management system 
for intellectualized economic resources (3):

,IK

IK

MVE
K

C
=  (3)

where IKK  – the ratio of return on intellectual 
capital, MVE  – enterprise market value, IKC  – 
intellectual capital value.

Observing the change in the profitability of inno-
vative activities will reduce the risks of implement-
ing non-profit projects on technical re-equipment, 
introduction of innovative management technolo-
gies, R&D on the creation of new products.

From the business management perspective, effec-
tive projects for the enterprise will increase return 
on sales (Audit Chamber of Ukraine, 2001), prod-
ucts, and sales based on the financial result from 
operating activities (Audit Chamber of Ukraine, 
2001; Ministry of Finance of Ukraine, 2016). Such 
an analysis will allow identifying the risks of re-
ducing return on sales because of inefficient pro-
jects for expanding markets, product promotion, 
projects that do not meet the enterprise needs in 
reorganizing the production system, etc.

Profitability of the enterprise financial subsystem 
based on the consequences of the project portfo-
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lio implementation. Return on equity (Audit 
Chamber of Ukraine, 2001; Ministry of Finance 
of Ukraine, 2016), sales based on the financial 
result from ordinary activities (Ministry for 
Development of Economy, Trade and Agriculture 
of Ukraine, 2010), investment (Holovchenko, 
Zems’ka, 2009), equity, reinvestment (Finalon.
com, 2019), and the increase in the enterprise 
market value are the indicators for evaluating 
the profitability of the enterprise financial sub-
system (4):

( )
.

. .

,
0.5

r p

MVE

r p p p

MVE
K

MVE MVE
=

+
 (4)

where MVEK  – market value growth factor, 

.r pMVE  and .p pMVE  – market value of the en-
terprise for the reporting and previous periods, 
respectively.

When identifying effective projects for the en-
terprise financial subsystem, profitability di-
agnostics will prevent the risks of its equity re-
duction because of inappropriate allocation of 
financial resources between projects with dif-
ferent profitability. The decrease in return on 
investment and equity will indicate the risks of 
reducing the shareholders’ and investors’ inter-
est in financing the enterprise because of ineffi-
cient fund utilization during the project imple-
mentation. Reducing the reinvestment rate will 
reveal the risk of investing retained earnings 
in low-yield projects. The identification of pro-
jects, investments in which do not increase the 
enterprise market value, will make it possible to 
identify the risks of reducing the financial and 
economic security of the enterprise.

2. Setting a corridor of target values for the enter-
prise profitability dynamics to form an effective 
project portfolio. To form an effective portfolio 
development project, it is necessary to establish 
a corridor of profitability targets and to monitor 
the level of f luctuation of the effects obtained. 
When determining the profitability dynamics 
enterprise in the appropriate field, it is possible 
to establish a value corridor of its desired re-
sults (5). The result getting in such a corridor 
is considered sufficient achieved effect from the 
projects in the current period of the enterprise 
operation.

,
margin

,
margin

max  , 

max

,

n
D

mi

n
D

mi

T

R E

l

T

R E

h

R
E

R
E

ϖ

ϖ

 
 =   
 

 
 
 =

∑

∑

E

T

E
T

 (5)

where 
margin ,lR  

margin

hR  – the margins of the cor-
ridor values of the profitability dynamics 

,

n
D

mi

T

R E
ϖ  

– smooth (two-year period) value of the profitabil-
ity dynamics of the studied enterprise ( ) ,mE  E  

– the number of enterprises in the appropriate eco-
nomic activity.

Formula (5) is based on a mathematical apparatus 
(Beliakov et al., 2007); the method was partially 
used in the study (Gavrysh & Boiarynova, 2017).

At this stage, management decisions will relate to 
the determination of the target results that should 
be achieved in the subsequent periods of the enter-
prise operation.

3. Determination of the level of the enterprise devel-
opment to form an effective project portfolio. This dy-
namic is proposed to define as the aggregate result 
of the achieved profitability calculated based on the 
level of achieving the desired results by the actual 
indicators, taking into account the complex growth 
of indicators for the production, management and 
financial subsystems of the enterprise (6). This will 
identify and anticipate the risks of multi-level prof-
itability growth with significant deviations from 
target results. Management decisions according to 
this indicator should be aimed at abandoning inef-
ficient projects in the enterprise project portfolio.

( )
( ) ( )

( )margin

margin

22
margin

2

R

exp ,

D

i i

D

i i

D

i i

tR

R R
DD

R R

R R
∈

⋅
= ×

 
× − −  

 

∑

∑ ∑

∑ ∑

 (6)

where DD  – the level of the enterprise dynamic 
development to form an effective project portfolio, 

margin

i
R  – the margin of the profitability dynam-
ics value corridor, 

D

i
R  – profitability dynamics 

indicator.
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Formula (6) is based on a mathematical apparatus 
(Dehtyarev & Dehtyareva, 2012; Korn and Korn, 
1974).

4. Setting a value corridor of the enterprise dy-
namic development to form an effective project 
portfolio (7):

( )

,
margin

,
margin

max  , 

max

,

n

m

n

m

T

DD E

l

T

DD E

h

DD
E

DD
E

ϖ

ϖ

 
 =   
 

=

∑

∑

E

T

E
T

 (7)

where 
margin ,lDD  

margin

hDD  – margins of the value 
corridor of the enterprise dynamic development, 

,
n

m

T

DD Eϖ  – smooth (two-year period) value of the 
dynamic development of the enterprise under 
study ( ) ,mE  E  – the number of enterprises in 
the appropriate field of economic activity.

Formula (7) is based on a mathematical apparatus 
(Beliakov et al., 2007).

The defined corridor of the enterprise develop-
ment level will allow tracking the tendencies of 
its change under uncertainty (above, below or ac-
cording to the range) to form an effective project 
portfolio for production, management and finan-
cial subsystems of the enterprise, using the current 
result adjustment (Figure 2).

4. RESULTS

The proposed economic and management ap-
proach is tested using machine-building enter-
prises, which are leaders in the industrial sector of 
Ukraine. The study takes into account the fact that 
their activity belongs to both the fourth and the 
fifth technological paradigms (see Appendix A). 
According to the approach proposed (see Figure 
1) and given the enterprises’ open-access infor-
mation (Ukrainian Stock Market Infrastructure 
Development Agency, 2018), the value corridor for 
development of enterprises’ production subsys-
tems is found to be similar for both groups (Table 
1). The obtained results for the value corridor of 
the profitability dynamics indicators made it pos-
sible to state that for the machine-building en-
terprise, whose economic activity belongs to the 
fourth technological paradigm, the projects on 
the development of the enterprise production sys-
tem provided growth of labor productivity, profit-
ability of production assets and fixed assets. For 
the fifth paradigm, they ensured growth in profit-
ability of production costs, production, and intan-
gible assets.

According to the enterprise classification into 
those that exceed, underachieve or comply with 
the established corridor of dynamics of the enter-
prise production system development, 40 to 60% 
of the enterprises under investigation fell into 
the area of Below the range. In 2016–2017, their 
number in the compliance area (According to the 

Figure 2. Graphical interpretation of the monitoring of the enterprise development dynamics to 
diversify projects in the enterprise portfolio
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range) increased, indicating interest in projects for 
the innovatization, creation and improvement of 
products, updating the main means to involve in-
tangible assets in these processes (Figure 3).

The analysis of the defined corridor for the develop-
ment dynamics of the enterprise management sub-
system (Table 2) shows their higher range at the enter-
prises operating within the fifth technological para-

Table 1. Target values of the enterprise production subsystem development to form an effective 
project portfolio

Constituent Indicator/value corridor
Industrial and 

production staff Indicator of the labor productivity dynamics IV ТP: 0.159-0.366
V ТP: 0.093-0.355

Innovations
Profitability dynamics of 
the active fixed assets for 

industrial purposes

IV ТP: 0.0363-0.278
V ТP: 0.0234-0.359

Profitability 
dynamics of 

intangible assets

IV ТP: 0.073-0.270
V ТP: 0.056-0.286

Production facilities Profitability dynamics of production funds IV ТP: 0.065-0.316
V ТP: 0.029-0.340

Production funding
Profitability 
dynamics of 

production costs

IV ТP: 0.046-
0.324

V ТP: 0.126-
0.251

Production 
profitability 

dynamics

IV ТP: 
0.083-
0.361
V ТP: 

0.129-
0.233

Dynamics 
of return on 

assets

IV ТP: 
0.089-
0.293
V ТP: 

0.052-
0.369

Dynamic development of the enterprise production subsystem ІV ТP: 0.52-0.69
V ТP: 0.56-0.68

Note: IV ТP and V ТP are for enterprises whose business operations belong to the fourth and fifth technological paradigms, 
respectively. Static indicators are calculated according to methods proposed by the Ministry for Development of Economy 
(2006), Ministry of Finance of Ukraine, State Property Fund of Ukraine (2001), State Tax Service of Ukraine (1998), Bankruptcy 
Agency for Businesses and Organizations (1997). The performance corridor is calculated using formulas (5)-(7).

Figure 3. Distribution of machine-building enterprises according to the level of the production 
subsystem dynamic development in terms of project implementation consequences, %

b – the fifth technological paradigm
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digm (0.43-0.65) due to the increase in the Innovation 
Management component profitability (Table 2).

In general, 33-36% of machine-building enterpris-
es (Figure 4) arrear in the According to the range 

area, that is they correspond to the dynamic de-
velopment of the enterprise management subsys-
tem. This shows the lack of projects aimed at the 
promotion and sale of products, the activation of 
innovation through increased funding for innova-

Table 2. Target values of the development of the enterprise management subsystem to form an 
effective project portfolio

Constituent Indicator/value corridor
Personnel 
management

Indicator of return on labor profitability IV ТP: 0.041-0.297
V ТP: 0.048-0.348

Innovation 
management

Innovation renewal 
profitability

IV ТP: 
0.029-0.240

V ТP: 
0.068-0.307

Profitability 
dynamics of 

innovation costs

IV ТP: 
0.064-0.227

V ТP: 
0.085-0.306

Dynamics of return 
on intellectual 

capital

IV ТP: 
0.009-0.175

V ТP: 
0.072-0.215

Business 
management

Dynamics of 
profitability of sales 

based on the financial 
result from operating 

activities

IV ТP: 
0.033-0.321

V ТP: 
0.063-0.306

Product 
profitability 

dynamics

IV ТP: 
0.083-0.361

V ТP: 
0.128-0.233

Dynamics of return 
on sales

IV ТP: 
0.072-0.352

V ТP: 
0.124-0.256

Dynamic development of the enterprise management subsystem ІV ТP: 0.39-0.61
V ТP: 0.43-0.65

Note: IV ТP and V ТP are for enterprises whose business operations belong to the fourth and fifth technological paradigms, 
respectively. Static indicators are calculated according to methods proposed by Koval’ov et al. (2010), Kuzʹmin et al. (2009), Audit 
Chamber of Ukraine (2001), Ministry of Finance of Ukraine (2016). The performance corridor is calculated using formulas 
(5)-(7).

Figure 4. Distribution of machine-building enterprises by the level of management system dynamic 
development in terms of project implementation effects, % 

a – the fourth technological paradigm

b – the fifth technological paradigm

8,3
25,0

8,3
0,0 0,0 0,0

8,3

50,0
25,0

25,0

16,7
33,3

16,7

33,3

41,7
50,0

66,7
83,3

66,7
83,3

58,3

0

20

40

60

80

100

120

2011 2012 2013 2014 2015 2016 2017

Above the  range According to the range Below the range

0,0
9,1

0,0 0,0
9,1

0,0

18,2

45,5
18,2 36,4 36,4

27,3

9,1

36,4

54,5

72,7
63,6 63,6 63,6

90,9

45,5

0

20

40

60

80

100

120

2011 2013 2015 2016 20172012 2014 

Below the rangeAccording to the rangeAbove the  range



308

Problems and Perspectives in Management, Volume 17, Issue 4, 2019

http://dx.doi.org/10.21511/ppm.17(4).2019.25

tion, technology, creation of machines, equipment, 
and intellectual capital. However, the modern 
type of sectoral economic development relates to 
the intensified increase in innovation and infor-
mation potential, the practical use of intellectual 

and management technologies (Kreidych, Bielova, 
& Olijnyk, 2019). This situation can be considered 
as an effect of risk of management decision incon-
sistency to the market situation and the lack of in-
novative direction in management actions.

Table 3. Target values of development of the enterprise financial subsystem to form an effective 
project portfolio

Constituent Indicator/value corridor

Financial provision Return on equity dynamics IV ТP: 0.088-0.292
V ТP: 0.066-0.381

Financial 
and business 
effectiveness

Dynamics of return on sales based on the financial 
result from ordinary activities

IV ТP: 0.045-0.273
V ТP: 0.081-0.363

Investment Return on investment 
dynamics

IV ТP: 0.058-0.319
V ТP: 0.025-0.379

Return on equity 
dynamics

IV ТP: 0.096-0.341
V ТP: 0.071-0.241

Financial and 
economic security

Reinvestment profitability 
dynamics

IV ТP: 0.061-0.364
V ТP: 0.107-0.307

Dynamics of 
profitability and 

market value growth

IV ТP: 358.0-0.050
V ТP: 0.066-0.362

Dynamic development of the enterprise financial subsystem ІV ТP: 0.38-0.50
V ТP: 0.34-0.55

Note: IV ТP and V ТP are for enterprises whose business operations belong to the fourth and fifth technological paradigms, 
respectively. Static indicators are calculated using methods proposed by the Audit Chamber of Ukraine (2001), Ministry of Finance 
of Ukraine (2016), Ministry for Development of Economy, Trade and Agriculture of Ukraine (2010), Holovchenko and Zemsʹka 
(2009), Finalon.com (2019). The performance corridor is calculated using formulas (5)-(7).

Figure 5. Distribution of machine-building enterprises by the level of financial system dynamic 
development in terms of project implementation effects, %

a – the fourth technological paradigm

b – the fifth technological paradigm
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According to the defined corridor of the levels of 
the enterprise financial subsystem development 
the management decisions of the machine-build-
ing enterprises should focus on projects aimed at 
increasing return on equity, investment and share 
capital, as well as maximizing the market value. 
Compared to the enterprises whose business op-
eration belongs to the fourth technological para-
digm, indicators of reinvestment in the enterprise 

development for the fifth technological paradigm 
have the higher value corridor (Table 3).

The results of the study make it possible to con-
firm the higher efficiency of the implemented pro-
jects for the development of the financial system 
of machine-building enterprises within the fifth 
technological paradigm. Starting in 2015, 36.4%, 
18.2%, and 45.5% of enterprises were in the area 

Figure 6. Distribution of machine-building enterprises according to the effectiveness of the projects 
executed in ensuring the development dynamics, %

b – the fifth technological paradigm

a – the fourth technological paradigm
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of correspondence (According to the range) to the 
development dynamics. However, their significant 
percentage, as well as the percentage of enterpris-
es whose economic activity belongs to the fourth 
technological paradigm, had lower rates (Figure 
5). This indicates that the projects executed did 
not fully ensure profitability through cooperation 
with business partners, use of invested capital of 
partners and investors, reinvestment and increase 
in market value.

Having summarized the study results on the 
development dynamics of Ukrainian ma-

chine-building enterprises during 2015–2017 al-
lows for arguing that under risks and uncertain-
ty, it is advisable for the enterprises of the fourth 
technological paradigm to execute projects aimed 
at increasing the profitability of the production 
and management system, namely projects for the 
development of personnel, innovations, produc-
tion facilities, production funding, and business 
management. Whereas for the companies in the 
fifth technological paradigm, the projects are 
aimed at improving the profitability of their fi-
nancial system to receive investment and increase 
the market value (Figure 6).

CONCLUSION

The proposed economic and management approach to the definition of effective projects allows to re-
duce the risk of their inefficiency in order to increase the profitability of the production, management 
and financial subsystems of the enterprise. Considering the accuracy of multidirectional project execu-
tion at the enterprises, it is proposed to determine the level of dynamics of the enterprise development 
as economic consequences of their implementation and to use on that basis the result-based manage-
ment to form the future portfolio. In the context of the uncertain externalities, this allows responding 
promptly to the risks of implementing inefficient projects that reduce the enterprise profitability. The 
practical approval of the approach used by Ukrainian machine-building enterprises make it possible to 
reveal enterprises with the level of development below the established corridor and the imbalance be-
tween the increase of profitability of production, management and financial subsystems; this indicates 
risks of implementation of inefficient projects and the need to systematically adjust their portfolios. For 
enterprises whose economic activity belongs to the fourth technological paradigm, it is advisable to ex-
ecute projects to develop the production subsystem; for the fifth paradigm enterprises, the projects to 
develop financial subsystems are recommended. Further research should be aimed at forming a meth-
odological toolkit for project selection based on the enterprise economic growth.
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APPENDIX A

Table A1. Ukrainian machine-building enterprises under study

Machine-building enterprises whose business operations 
belong to the fourth technological paradigm

Machine-building enterprises whose business operations 
belong to the fifth technological paradigm

Korosten Chemical Engineering Plant;
Sumy Machine-Building Scientific Production Association;
Sumy Plant of Pumping and Power Engineering 
“Nasosenergomash”;
Plant «Budmash»;
Kharkov Machine-Building Plant “LIGHT OF MINER”;
Novokramatorsky Machine-Building Plant;
Drohobych Machine-Building Plant; Borex;
Kyiv Motorcycle Plant;
Glukhiv Plant “Electropanel”;
Kharkiv Electrotechnical Plant “Ukrelectromash”;
Bolshevik Research and Production Enterprise

Meridian. n. SP Korolev;
Motor Sich;
ELMIZ;
Artem;
Kyiv Radar Plan;
ELECTRONPRILAD;
Ivano-Frankivsk Plant “Promprylad”; Quasar;
Glukhiv Plant “Electropanel”;
Kharkiv Electrotechnical Plant “Ukrelectromash”; 
Bolshevik Research and Production Enterprise

Note: The distribution is made based on Classification of Economic Activities (2011–2019).
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