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Abstract. Industry 4.0 is known as a continuous industrial revolution which has made rapid
development through optimization processes supported by technological innovations since the
end of the 1970’s. It has made the manufacturing industry become more productive with
efficient operational costs through continuous technology information applications supported
by the communication systems of futuristic technology. However, obstacles were often found
in the early phases of the implementations, such as the low number of acquired accounts and
average balances of new acquired customers in the months measured by marketers’
productivity in field. One of the factors that influenced the employee productivity level was
motivation. Motivation is considered as a power that forces employees to reach specific goals
and targets in organizations. This study aimed to determine the factors that influence working
motivation in the financial service sector industry based on mobile banking applications. It
also sought to find how far motivation influences employees’ working performance. A
regression analysis approach was applied as method to find the effect of employee’s
motivation on working performance by adding other variables. Then, the variable was
analyzed whether it had a positive and significant correlation with the performance
productivity variable. The result showed that there was a significant and positive correlation
between motivation and marketers’ performance productivity. The other two variables gave a
different response. Therefore, it can be concluded that industry differentiation on product,
working pattern, and employee’s background were affecting the suitability result between
employee’s motivation and produced performance level.

Keywords: industry 4.0, motivation, rewards, promotion, people development, performance,
productivity performance.

JEL Classification: L1, M1, M21.

INTRODUCTION

In the industry 4.0 era, the service sector of banking should be able to adapt to the rapid
technology development, especially in digital technology. The survey of the State of Banking
Innovation on 2016 stated that the main point mentioned by respondents from senior bankers was
the need for mobile-based financial technology for future banks. B Bank is one of the foreign
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exchange banks with a capital core of more than 100 trillion rupiah that launched a mobile-based
banking product called ‘G-Apps' in 2016. G-Apps is a digital banking application, which enables
customers to manage their finances using their mobile phones. G-Apps succeeded in garnering more
than 350,000 new customers). G-Apps also connected with the national banking ecosystem under
the national banking ecosystem under the supervision of national banking and financial regulator.

G-Apps have greatly increased the number of new accounts (opening account) with a target
exceeding one million accounts by the end of 2018. However, B Bank has some troubles in
enhancing marketers’ productivity since the competition among banks in Indonesia are getting tight.
It is seen on the different productivity levels in some points of sales (PoS). Even though the PoS
have same infrastructure number in both system and total and composition of the marketers. The
competition makes productivity need level to be stronger, yet it depends on the survival of business
organizations in the middle of the competition (Smith, 1994).

A motivated employee is very necessary to keep the business in a growth phase. With more
efficient and effective ways, the employee’s motivation aspect could be monitored and maintained.
It is also necessary to know the factors expected by employees to help decision maker in giving the
right response. According to Duica (2008), motivation is defined as the whole driving force, either
internal or external, which makes an individual have the willingness to do a job that is oriented on a
certain goal. Deci and Gagne (2005) asserted that there is a correlation between motivation and
work performance.

Therefore, this study aimed to know the positive and significant correlations of motivation
variables, rewards and promotions, people development, with employee performance productivity
in the banking business sector, particularly for marketers of mobile banking products who had
applied the lean strategy pattern of management industry 4.0. Moreover, the research sought to
determine the right strategy to optimize the marketers’ productivity performance level.

METHODOLOGY

1. Research Strategies

This research strategy used descriptive research as an approach. The researcher gave
explanations on the findings of correlation between variables, and did not make any judgment or
interpretation on the conditions during the test (Creswell, 1994). The test itself was done using
hypothesis verification on intended conditions. This research strategy used information
accumulation of the basic problem experienced by offline units within the G- Apps product
structure. The activity of account acquisition on and current account saving accounts (CASA)
within the product structure was becoming the main target which influenced the key performance
indicators of the unit. The general structure of the product development unit of G-Apps can be seen
in Figure 1 below:

Director

l
G-Apps

Systems &
Sales & Marketing Products
Development

Figure 1. G-Apps’ Functional Structure — B Bank
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Hence, the offline unit was fully responsible for the sales targets, including marketing
activity. The operational strategy within the selling and new bank customer acquisition aspects
divided the total of 250 marketers among three big cities: Jakarta and its surroundings, Bandung
and Surabaya, with an 80:10:10 ratio spread over five sales points, namely: office to office, mall 1,
mall 2, guerrilla, and communities. Each sales point was given one crew team consisting of a leader
and two or three members. The description on the operational strategy can be seen in Figure 2
below:

Off-line Unit ]

Sales & Marketing

v i

[ Bandung (10%) ] [ Greater Jakarta (80%) ] [ Surabaya (10%) ]

W/ \ \/
Office to . .
[ Potential Customer ]

Figure 2. Operational Strategy in Placing the Marketers

2. Sample Data

The data collection planning was conducted considering the secret boundaries of bank data
which had been managed in the agreement (NDA). This also affects the depth of data observation
levels. The summary on data boundaries and type can be seen below:

a.  Scope: the account acquisition process, which started from the registration process until
card issuance through the perspective of operation process due to marketers’ productivity
enhancement.

b. Sample: three sub-channels PoS of mall 1 and mall 2: PoS 1 central Jakarta, PoS 2 south
Jakarta, PoS 3 Bekasi. Also 3 sub-channels PoSv of mall 1 and mall 2; PoSv 1 south Jakarta, PoSv
2 south Jakarta, and PoSv 3 central Jakarta. Thus, the researcher could samples from 3 sub-channels
that represent the average performance (on par), above average, and below average. The period on
primary data observation was July till September 2018. The field survey was done on October week
4 until November week 1, 2018

c.  The total respondent: the total of marketer population in each point was 33 people (the
total resource per point was 5-6 people).

3. Instruments and Measures

There were two main objectives in measuring the survey. The first objective was finding the
connection between different variables which triggered from the predictor variables of motivation,
trust and satisfaction. The second was digging up information on different respondent data
characteristics to know the variation patterns that probably create different results from previous
modeling series.

10



Dhayawardhana Adhie, Jemy Wicaksono and Ahmad Syamil (2019). “The implication of lean process Industry
4.0 on service company: motivation on marketer productivity enhancement”, Management and entrepreneurship:
trends of development, 3(09), pp. 8-20. DOI: https://doi.org/10.26661/2522-1566/2019-3/09-01

In order to discuss those two main objectives, a questionnaire model was arranged and
grouped based on the variable category. The questionnaire was arranged under the adaption model
which replicated from the literature. The first variable was employee motivation with six items
obtained from Chang and Cehn (2008); the next variable was the employee performance with three
items from Chen’s (2010) research result. Then, recognition or promotion variable with five items
was gathered through Patterson and Spreng (1997). The last variable which was tested was people
development with four items taken from Armstrong and Kotler’s (2009) work. Table 1 below
shows questionnaire summary which was based on variable categories:

Table 1
Questionnaire summary table with four variables
Number Variable Items Reference
1 Employee motivation 1. | feel a sense of personal satisfaction when 1 do | (The McKinsey
this job well Quarterly, 2006)
2. My opinion of myself goes down when | do
the job badly
3. |take pride in doing my job as well as | can
4. | feel unhappy when my work is not up to
usual my standard
5. 1like to look back at a day’s work with a sense
of a job well done
6. | try to think if ways of doing my job
effectively
2 Employee performance 1. My performance is better than that of my | Bishop, 1987

colleagues with similar qualifications

2. | am satisfied with my performance because
it’s mostly good

3. My performance is better than that of bankers
with similar qualifications in other banks

3 Intrinsic reward 1. The organization allow them to grow as a | Frey (1997)
person, improve self confidence overcome the
weakness, mature foster their self esteem

2. Their activity in the organization matches/it’s
their ethics and moral values.

3. The organization environment, in which their
activity is embedded is cooperative, and foster
mutual respect, and there is friendship and
interpersonal trust among employees

4. The organization is fair regarding internal
management procedures/method

5. They have sense of belonging regarding
organization themselves a part of organization
are loyal/faithful to the organization

4 Employee perceived | 1. My company provides me the opportunity to | (Chiaburu and

effectiveness improve my skills Tekleab, 2005)

2. There is lot of chance to learn new things in
this company

3. My company frequently arranges training
programs of the employees

4. Doing job in this company will benefit to me

4. Extent of researcher interface
In this study, the researcher was involved as a moderate interference. A moderate interference
has the job of ensuring the ratio correlation on causal relationships between (as-is) process which
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was done by the marketer’s productivity results. It had a strong correlation by abandoning the other
aspects which were considered as having weak relationships.

5. Extent of Researcher Interference

In this study, the researcher became the moderate interference who was ensuring the ratio
correlation on causal relationship between the (as-is) process. It was done by the marketers’
productivity result as strong correlation by ignoring the other aspects.

6. Study Setting

The samples were taken from some points of sales in Jakarta and its surroundings with field
studies as a research design.

7. Unit of Analysis (Population to be Studied)

Based on the configuration of the marketers placement in every sales point as shown in Figure
3, then the unit of analysis was in the form of groups without considering the equality of the
marketers’ numbers.

8. Time Horizon

This study used longitudinal studies as the research time horizon since it was limited on the
observation period to July, August and September 2018.

9. Proposal Sampling Method and Process

Through the total number of 250 marketer crews, around 50 — 60 sales group were spread to
five sub channels (office to office, mall 1, mall 2, guerrilla and communities) in three big cities. The
sampling process was done by taking three groups in every sales point with target performance
category as: 1 on par average, 1 above average, and 1 below average in Jakarta and Bekasi. The
sampling proposal was conducted in the mall 1 and mall 2 group in five different locations: booths
at PoS 1 (central Jakarta), PoS 2 (south Jakarta), PoS3 (Bekasi), PoSv 2, and PoSv 3. Since every
element was assumed in having population representation element, then the sampling design used in
this study was probability sampling. To test the difference performance of each group,
disproportionate stratified random sampling was used.

10. Proposed Data Collection Technique

Since this study used descriptive research, a questionnaire was used as the data collection
technique. As respondents the marketers and customer in some PoS in every city were involved. It
had the purpose of supporting the observation on goodness of data with quantitative aspects, such as
demography of the respondents (long work period, work position, work group) and employee moral
engagement (motivation, work life), customer satisfaction and others. The question format was
arranged based on a Likert scale with 5 lines (ranging from strongly disagree to strongly agree).
The question pattern was arranged using multiple questions with some open-ended question in the
last part.

Proposed Statistic Analysis

From the data collection process, the analysis focused on the aspect of goodness of the data
with descriptive statistic approach, such as: central tendency, correlation and projection analysis
between the two predictor variables. ANOVA and multiple regression was used to test the
hypothesis and make the final projection result based on time series. The measurement used scaling
with interval scale and ratio scale types. The interval scale was used for measuring the reliability
variable, while the ratio scale was for measuring the productivity.

RESULTS AND DISCUSSION

The onboarding process of G-Apps of B Bank customer was started from a registration
process and data validation on mobile phone guided by the marketer in every point of sale. Then the
CMS system generated the card activation process as the final activation process if the registration
was approved. In the final process, the marketer gave directions on the advantages and benefits to
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bank customers. For customers who wanted to recharge or top up on the same day they made
sure the registration could use the account directly for saving money or other payment processes.
Through the three points of sales (PoS 2, PoS 1, and PoS 3), in the three months of observation
(July, August, September, 2018), the data were finally obtained as seen in Figures 3 and 4 below:
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Figure 3. Graphic of Approved Accounts and Funded Users
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Figure 4. Graphic of Target Achievements and Funded Users

From the figures above, it could be seen that the tendency of approved accounts from the
three points of sales had an average score above target (1.088 account/month/PoS) for 120%
per PoS. PoS 1had a low percentage of the achievement than the other two PoS. However,
from the funded user category, the ratio of PoS 1was on top of the achievements for about 70%
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and 59% for recharging on the same day. Based on the marketers’ SOP (Standard Operating
Procedures), the productivity of marketers could be assumed as good.

ANALYSIS

1. Respondent profile

This study was conducted on 33 respondents. The respondents were observed based on
demography level, such as respondent’s job position (leader and crew), job function (sales, service,
or other), point of sales or service (PoS 1 central Jakarta; PoS 2 south Jakarta, PoS 3 Bekasi, PoSv
1, and PoSv 3), the respondent’s working period (less than 6 months until 12 months, and more than
12 months), working experience, and respondent’s role in taking decision. All of the respondents
gave responses on the survey without missing data.

The respondent profile on job position showed 93.3% worked as crew and 6.1% as leader.
The job function was dominated by sales (63.6%), service (33.3%), and others (3%). The
total respondents based on region were 33.3% in PoS 2, 27.3% in PoS 3, 18.2% in PoSv 1, 15.2% in
PoS land 6.1% in PoS 3. The respondent’s working period for more than 12 months was 36.4%,
between 6 until 12 months was 36.4% and less than 6 months was 27.3%. Most of the
respondents (60.6%) were experienced in their field, while the rest of (39.4%) were new in their
field. Meanwhile, the respondent’s profile based on the decision-maker role showed that there were
48.5% of respondents who were active, 30.3% were active if asked or needed, 18.2% were less
involved, and the rest (3%) were not involve in making decisions.

2. Validity and Reliability Analysis

The validation and reliability test were done on a trust level of 95% and error level of 5% for
all measured instruments from all variables. The motivation variable was measured with six survey
questions; there were three questions for performance variable, five questions for promotion
recognition variable, and four questions for personal development variable.

The validation test result on the motivation variable (MOT) had a KMO score of >0.6 with a
significance score of 0.000 < 0.05. The communalities and matrix component showed > 0.5 which
meant the instrument used valid measurements in presenting the construct variable. Meanwhile, the
reliability test showed a Cronbach’s Alpha score of 0.714 > 0.7 and a matrix correlation for all
instruments had a score of > 0.5 which meant that the instrument was reliable for construct variable
measurement.

The validation test result on performance variable (PER) had a KMO score measuring 0.618 >
0.6 with a significance score of 0.000 < 0.05. The communalities and matrix component showed >
0.5 which meant the instrument was valid measurement in presenting the construct variable.
Meanwhile, the reliability test showed the Cronbach’s Alpha score of 0.768 > 0.7 and the matrix
correlation for all instruments showed a score of > 0.5 which meant the instrument was
reliable in construct variable measurement.

The validation test result on recognition promotion variable (PR) had a KMO score of 0.724 >
0.6 with a significance score of 0.000 < 0.05. The communalities and matrix component showed >
0.5 which meant the instrument used was a valid measurement in presenting the construct variable.
Meanwhile, the reliability test showed the Cronbach’s Alpha score of 0.76 > 0.7 and matrix
correlation for all instruments for > 0.5 which meant the instrument was reliable in construct
variable measurement.

The validation test result on personal development variable (PDV) had a KMO score of 0.649
> 0.6 with significance score of 0.000 < 0.05. The communalities and matrix component showed >
0.5 which meant the instrument used was a valid measurement presenting the construct variable.
Meanwhile, the reliability test showed the Cronbach’s Alpha score for 0.850 > (0.7 and matrix
correlation for all instruments for > 0.5 which meant the instrument was reliable in construct
variable measurement.
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Therefore, the whole measurement instruments were valid and reliable enough in conducting
measurement of the variables.

3. Hypothesis Testing

The hypothesis testing was done using regression multivariate analysis on a trust level of 95%
and error of 5%. Based on Figure 1 above, the construct correlation test was done in multivariate
way between variable rework promotion (RP), people development (PDV), and motivation (MOT)
in productivity performance (PER).

Model Summary”

Mode R R Square Adjusted R Std. Er_ror of the
Square Estimate
1 .386° 149 061 .65931
a. Predictors: (Constant), MOT, RP, PDV
b. Dependent Variable: PER
R R Square Adjusted R Std. Error of the
a Square Estimate
0.386 0.149 0.061 0.65931

a. Predictors: (Constant), MOT, RP, PDV
b. Dependent Variable: PER

Figure 5. R Square Model

From Figure 5 above it could be seen that the correlation score on predictor variables (RP,
PDV, MOT) only described the contribution of 14.9% towards dependent variable PER. It meant
that there was 85.1% of other variable factors which cannot be defined yet. In recap, all of the data
from the regression test of data multivariate variables can be seen in Figure 9 below:

Hypothesis In{jlzpr);e;bciznt D\(;gfiggf:t Estimate T-Value Sig. Result
H1 MOT PER 0.641 2.004 0.050 Supported
H2 RP PER 0.340 0.928 0.361 | Not Supported
H3 RP MOT 0.039 0.189 0.852 | Not Supported
H4 PDV MOT 0.325 2.205 0.035 Supported
H5 PDV PER -0.408 -1.466 0.153 | Not Supported

Figure 6. Hypotheses Model

H1: Motivation gave a positive impact on marketers’ productivity level for 64.1%. This first
hypothesis test showed the relation between motivations as a mediating variable on productivity
performance was significant enough. It had a significance score of 0.05 (<0.05) and a t-value score
for 2.004 (>1.96).

H2: Recognition or promotion made a positive impact on marketers’ performance
productivity level for 34%. However, the result of the regression analysis on this hypothesis showed
the relationship between recognition promotion and productivity was insignificant. A significance
score measured 0.361 > 0.05 and a t- value score of 0.928 (< 1.96).
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H3: Recognition or promotion made a small positive impact on marketers’ motivation for
3.9%. The hypothesis result showed the relationship between recognition promotion and motivation
was also insignificant, in which the significance score measured was 0.852 > 0.05 and the t-value
score was 0.189 (<1.96).

H4: People development programs made a positive impact on marketers’ motivation level for
32.5%. The hypothesis result showed that the relation between people development and motivation
was significant enough with positive direction with a significance score of 0.035 < 0.05 and a t-
value of 2.205 (> 1.96).

HS: People development program made a negative impact on marketers’ productivity level
which decreased 40.8%. The hypothesis result showed that the relation between people
development and productivity level was insignificant, with a significance score of 0.153 > 0.05 and
t-value for -1.466 (<1.96).

Therefore, it could be seen that from some constructed variables of productivity performance,
the mediating motivation variable (MOT) made a positive impact and was quite significant.
Meanwhile, from the two predictor variables, reward promotion (RP) and people development
(PDV) did not give any positive impact and significance on productivity performance dependent
variable (PER). However, specifically, people development could make a positive and significant
impact on mediating motivation variable (MOT).

Recognition, (B: 0.340; Sig.: 0.361)

promotion

(B: 0.039; Sig.: 0.852)

(B: 0.641; Sig.: 0.05)
Productivity

Motivation >\\

N

(B: 0.325; Sig.: 0.035)
(B: - 0.408; Sig.: 0.153)

People
development

Figure 7. The Results of the Multivariate Correlation Test

The hypothesis test result showed that not all of the predictor variable components
(recognition promotion and people development) were able to make a positive impact on the
productivity performance rather than the mediating variable (motivation). However, people
development also had a positive impact on marketers’ motivation which then influenced the
productivity performance.

From the respondent demography aspect, generally, the respondents performed well and were
satisfied with the working result which showed an average score of 3.9 (scale 5). A few of
respondent (9%) felt doubt and were not yet satisfied with the worker results. These 9% of the
respondents were coming from the service crew position who worked for more than 12 months in
Pondok Indah Mall and Lotte Avenue PoS. Respondents of sales leader position who worked for
less than 12 months agreed and strongly agreed with the job satisfaction and productivity.
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CONCLUSIONS

Based on the results, the person in charge of the product was hoped to make a concept of
productivity measurement construction that focused on the effort of non-intrinsic refinement. It was
an implementation of the employee’s development program either in the short term such as regular
sales clinics, training programs based on function level and periodic rotation from each PoS or a
service, especially for a certain region with different market segmentation challenges (Jakarta vs
Bekasi). Moreover, for service areas, it was recommended to immediately develop the
comprehensive measurement and monitoring concept toward the productivity level. Since the
marketer was dominated by the millennial generation with working periods of less than a year, then
it needed a certain approach to keep the continuity through an interesting retention program.

SUGESSTION

This study has identified the relation between motivation factors as a mediation variable with
productivity performance variables in some PoS from the mobile banking product G-Apps . Even
though the scope of this study was small and limited on five points of sales and services in Jakarta
and Bekasi, in general the researcher could have conducted a multistage study by taking a bigger
sample from various cities and the operational strategy of the marketers’ placement. Thus, for
further research the researcher suggests to increase the sample numbers in order to increase the
variation of the results for every possibility.

The results of this study found that there was a necessity to define another motivation factor
that was probably noticed by the marketers and could affect their productivity performance levels.
Considering other motivations which were not mentioned in this study, then it is expected for
further research to add some factors such as the employee’s satisfaction factor, self-leadership,
interest or enthusiasm, or some other intrinsic and non-intrinsic factors. These were expected to
influence the moderation effect and increase the R square ratio or the adjusted score toward the
predictor variables of productivity performance.
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BITPOBA)KEHHSI OIIAIJTUBOT'O BUPOBHUIITBA TA KOHIEMIIIi INDUSTRY 4.0
HA CEPBICHOMY NIJIITPUCMCTBI IK MOTUBALIS TIIABUILIEHHS
MPOJAYKTUBHOCTI MAPKETEPA

Dhayawardhana Adhie Jemy Wicaksono Ahmad Syamil
Yuieepcumem bBinyc Yuieepcumem bBinyc Yuieepcumem binyc
(bina Hycanmapa) (hina Hycanmapa) (bina Hycanmapa)

Iicakapma, Inoonesis IDicakapma, Inoonesis Ilocaxkapma, Inoouesis

[IpomucnoBicts 4.0 BimoMa sk Oe3mepepBHa MPOMHUCIOBA PEBOJIOIIS, SKa BiAPIZHAETHCS
IIBUJKUM PO3BUTKOM 3aBJASKH ONTHMI3aI[iiHUM TpolecaM, MiATPUMYBAHUM TEXHOJIOTTYHUMU
iHHOBamisiMU 3 KiHI 1970-x. Ile 3po6mino oOpoOHY MPOMHCIOBICTh OUTBII TPOIYKTUBHOK 3
e(EeKTUBHUMHU EKCIUTyaTalliiHUMH BUTpaTaMH 3aBASIKH Oe3lepepBHUM iH(POpPMAIIHUM J0JaTKaM
TEXHOJIOTIH, 110 MIATPUMYIOTHCS KOMYHIKAIIMHUMH CHCTeMaMHu QyTypUCTUYHOT TeXHOJ0T1i. OMHaK
Ha paHHIX eTamax BIPOBA/KEHHS YacTO 3YCTPIYalUCs TEPElIKOIW, Taki fK 3aHaJTO HU3bKI
MOKA3HUKH PaxXyHKIB Ta JyXKe MOCepeqHs KIIbKICTh HOBUX KIIIEHTIB 3a 4Yac, BiJI3HAYEHUN BHUCOKOIO
MPOAYKTHUBHICTIO MapKeToJoriB y il ramy3i. OmHuM i3 (akTopiB, MO BIUIMHYIM HAa PiBEHb
MPOAYKTUBHOCTI MpalliBHUKA, Oyia MOTHBAIlisl. MOTHBAIliS PO3IIIANAETHCS AK CHUJIA, KA 3MYIIY€
MPaLiBHUKIB JJOCATATH KOHKPETHHX IIJIeH 1 3aBJjaHb B opranizanisx. [IpoBeaeHe H0CiipKeHHs MajIo
Ha METi BU3HAYUTHU YMHHUKY, 110 BIUTUBAIOTH HA MOTHBAIIiI0 pOOOTH B rayy3i ¢iHaHCOBHX MOCIYT
Ha OCHOB1 MOOUTFHUX OaHKIBCHKUX JTOJIATKIB. BOHO Tako 0yi0 CIpsMOBaHO Ha BU3HAUYEHHS PiBHS
BIUTUBY MOTHBalii Ha poOo4yy e(eKTUBHICTh MpaliBHUKIB. J[7s Bu3HA4YeHHS pIBHSI €QeKTy
MOTHBAIIl MpalmiBHAKAa Ha poOody e(EeKTUBHICTH SK METOJ 3aCTOCOBYBABCS IiJIXiJl PErpeciiHOro
aHalli3y IUISXOM JOJaBaHHS IHIIMX 3MIHHMX. TakuMmM 4YuMHOM, 3MiHHA Oyna IMpoaHaldi3oBaHa Ha
MpeIMEeT HASBHOCTI TO3UTHBHOI Ta 3HAYHOI KOPEJSAIii 31 3MIHHOIO NMPOXYyKTHBHICTIO. Pesymbrar
MOKa3aB, IO ICHyBaJla 3HAYHA IO3UTHMBHA KOPENSIis MIX MOTHBAI€I0 Ta MPOIYKTHBHICTIO
MmapkerepiB. JIBi iHII 3MiHHI Janu pi3Hy BiAMOBiZAb. TakoX B pe3ynbTaTi MOCTiKEHHS OYi0
BHSIBJICHO HEOOXIAHICTh BHU3HAYECHHS I1HIIOrO ¢akropa MOTHBAIlli, KWW, SK BOAYAETHCS, Mae
3HAYHUI BIJIMB Ha PIBEHb MPOJYKTUBHOCTI MapKeTepiB. TakuM YMHOM, MOXHA 3pOOUTH BUCHOBOK,
10 PO3pI3HEHHS Tally3ed 3a MPOAYKTOM, poOOUOI0 CXeMOI Ta (POHOM MpAIliBHUKIB BIUIMBAE Ha
pe3ysbTaT NpUIATHOCTI MIXK MOTHBALIIEIO IIPALlIBHUKA Ta PIBHEM IPOAYKTUBHOCTI.

Kurouosi cioBa: ingycrpis 4.0, MoTuBalisi, BUHAropoja, MpoCyBaHHs, PO3BUTOK MEPCOHAIY,
IT1JIBUILIEHHS POAYKTHUBHOCTI.

BHEJIPEHUE BEPEXJINBOI'O NPOU3BOJACTBA U KOHLHEITIHWU INDUSTRY 4.0 HA
CEPBUCHOM ITPEAITPUATUUA KAK MOTUBALUA ITOBBIINEHUA
MNPOU3BOAUTEJIBHOCTU MAPKETEPA

Dhayawardhana Adhie Jemy Wicaksono Ahmad Syamil
Ynueepcumem bumnyc Ynueepcumem bunyc Ynueepcumem bumnyc
(buna Hycanmapa) (buna Hycanmapa) (buna Hycanmapa)
IDicakapma, Hnoonesus IDicakapma, Huoonesus IDicakapma, Huoonesus

[IpombiieHHOCTh 4.0 M3BECTHA Kak HENPEPBIBHAS MPOMBIIIEHHAS PEBOJIOLHS, KOTOPAs
OTIUYAeTCsl OBICTPHIM Pa3BUTHEM Ollarojgaps ONTUMHU3AIMOHHBIM TpOIEccaM, MOAIEPKUBAEMbIM
TEXHOJIOTHYECKUMH WHHOBaNMsaAMH ¢ KoHma 1970-x. 3Orto cumenano  oOpabaThIBarOIIYIO
MPOMBIIIJICHHOCTh 0oJiee MPOAYKTUBHONH C 3((HEKTHBHBIMU SKCIUTyaTAI[MOHHBIMH 3aTpaTaMu
6nar011ap$[ HEMTPCPBIBHBIM I/IH(l)OpMaI_H/IOHHBIM IMPUITOKCHUAM TeXHOHOFHfI, MoAACPKUBACMBIX
KOMMYHHKAITMOHHBIMH CcHCTeMaMu (yTypuCTHUYECKON TexHomoruu. OJHAaKO Ha paHHHUX JTamax
BHECAPCHHUA YaCTO BCTPCUAIUCH IMPCIATCTBHA, TAKMEC KAaK CIIMIIKOM HH3KHEC IMOKA3aTCJIM CYETOB H
OUeHb TMOCPEJCTBEHHOE KOJIMYECTBO HOBBIX KIHMEHTOB 3a BpEMs, OTMEYEHHOE BBICOKOU
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MIPOU3BOIUTEIILHOCTRI0 MapKETOJIOTOB B 3TOM oOjactu. OgHuM U3 (PaKTOpOB, MOBIHUSBIIAX Ha
YPOBEHb MPOU3BOAUTEILHOCTH pa0OTHHKA, ObLTA MOTHBAIMs. MOTHBALUS PacCcMAaTpPUBACTCS Kak
CHWJIa, KOTOpasi 3aCTaBIsieT paOOTHUKOB JOCTUTaTh KOHKPETHBIX IEJIed W 3a/Ja4 B OpraHU3aIUsX.
[IpoBeieHHOE WCCIIEIOBAaHUE HMMENO IENBI0 ONPENeIUTh (HAaKTOPBI, BIHMSIONIUE HA MOTHUBAIUIO
paboTel B 00jacTH (pMHAHCOBBIX YCIYT Ha OCHOBE MOOWJIBHBIX OAHKOBCKUX MpUIIOKEeHUH. OHO
TaKke OBUIO HANpaBJICHO Ha ONpEACICHHE YPOBHS BIMSHUAS MOTHBAllMM Ha PabOYYIO
3¢ (HeKTHBHOCTh COTPYIHUKOB. [[nsi ompeneneHus ypoBHs 3¢d@dekra MoTuBanuu pabOTHUKA Ha
pabouyr0 APPEKTUBHOCTh KaK METOJ TNPUMEHSIICS MOIXOJ PErpeCCHOHHOTO aHaIn3a IyTeM
no0aBJiIeHHSI APYTrUX TEpeMeHHBIX. TakuMm o0pa3oM, MepeMeHHas Oblia MpOoaHaIM3WpPOBaHA Ha
OpeaMeT  HAIWYHs — TIOJIOKUTENIbHOW W 3HAYUTEIIBHOW  KOPpEISUU  C  [epPeMEHHOU
MIPOU3BOIUTENFHOCTRIO. Pe3ynbTaT mokasajn, YTo CyIIeCTBOBaja 3HAUMTENbHAsl IOJIOKUTENbHAS
KOpPpEJSIUs MKy MOTUBAIIUCH U MPOU3BOAUTEIBHOCTEIO MapKeTepoB. [[Be npyrue nepeMeHHbIe
Jad pa3Hble OTBETHL. Takke B pe3yiabTaTe HCCIEAOBAHHS ObUIa BBISBICHA HEOOXOIUMOCTH
OIIpeJIeJICHUs] HHOTO (PaKTOpa MOTHBAIMH, KOTOPBIA, BUIAMMO, UMEET 3HAYMTEIBHOE BIUSHHE Ha
YpOBEHb TPOW3BOJAUTEIHPHOCTH MapKeTepoB. TakuMm 00pa3oM, MOXKHO CHAENaTh BBIBOJA, YTO
pasjeneHue OTpaciiei 1o MPOJyKTy, pabouell cxeme U GpOHOM pabOTHUKOB BIHSIET Ha PEe3yiIbTaT
MIPUTOTHOCTH MEX/Ty MOTHUBAIIUEH paOOTHHKA M YPOBHEM IIPOM3BOIUTCILHOCTH.

KarueBbie ciioBa: unaycrpus 4.0, MOTHBAIIMS, BO3HATPAXKICHUE, MPOJIBUKCHUE, PA3BUTHE
MePCOHAIA, TTOBBIIIICHUE TPOU3BOIUTEIIBHOCTH.
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Abstract. Indonesia has entered international competition in regional sector due to the change on
various business structures and behavior in globalization era. The international competition
does not merely limit on the product competition but also on the human resource
management. The enhancement on competition intensity has influenced the need escalation
for organizations to keep improving their management organization performance, especially
in human resource’s ability. It emphasized on the strategic approach which involved the
relationship between company and its human resource management within the field of
structure, culture and development. This study aimed to identify the influence of management
practices on strategic human resource, including training selection, empowerments and
performance appraisal, toward employee performance through organizational commitment.
The methodology used in this study was quantitative methodology using survey
questionnaire to the 145 employees of PT Petrokimia Gresik as the sample study. The
findings of the study showed that management practices on strategic human resource had
either direct or indirect positive influence towards the employee performance through
organizational commitment. In conclusion, the organizational commitment and employee
performance could be increase if the management practices on strategic human resource are
good. Moreover, the enhancement of organizational commitment could affect the employee
performance improvement.

Keywords: management practice on human resource, employee performance, organizational

commitment.

JEL Classification: L22, M54, PA7.

INTRODUCTION

In globalization era, Indonesia has entered the international competition in regional sector due
to the change on the various business structures and behavior. The competition did not merely limit
on the product competition but also on the human resource management. The competition intensity
has influenced the need escalation for every organizations or companies to keep improving their
management organization performance, especially in human resource’s ability aspect. It emphasized
on the strategic approach which involved the relationship between company and its human resource
management within the field of structure, culture and development. According to Kochan and Dyer
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(1993), the practice of strategic human resource’s policy would give effect in organization
performance improvement. Katidjan et al (2017) said that if the quality level of human resource
within a company is high then the employee performance level would be easier to increase and vice
verse.

PT Petrokimia Gresik was one of the fertilizer company subsidiaries of BUMN Company of
PT Pupuk Indonesia Holding Company which had a thousand of employees from various functions
and positions. With huge number of employees, assuredly might cause the company in having
complex problems, particularly related to its management. However, the practice of strategic human
resource management became very important to be done. In this study, the phenomenon of
globalization and competitive competition on human resource triggered PT. Petrokimia Gresik to
increase the implementation of management practice on strategic human resource related to the
organizational commitment and employee performance.

Alwi (2001) stated management practice on strategic human resource as an effort to provide
human resource with high competence and motivation through the practices of human resource
management functions. In strategic management’s perspective, it was a part of implementation
process of business strategy. It was formulated and done synchronously within the whole context of
strategy in functional level, including; marketing, finance, production and others. The strategic
human resource management was lie on the empowerment efforts, developing and maintaining
human resource within organization due to optimal contribution toward the organization goals
based on skill, knowledge and ability. Human resource management activity was the application of
human resource functions referred to the external environment condition which developed and
interacted with organization environment (Assauri, 2000; Simamora, 2004). Some variables on
practice of strategic human resource management by experts could be seen below:

Table 1
Variables on practice of strategic human resource management

Wahyuni, 2009;

Wanet et al, 2002

Herel and Tzafrir, 1999

Delaney and Huselid, 1996

Widyawati, 2010

Extensive training Training Training Training
Selection Selection Empowerment Selection
Empowerment Compensation Performance appraisal Empowerment

Performance evaluation
Extensive job
Performance wage

Participation
Internal labor market
Recruitment

Performance appraisal

Based on the arguments above, this study adopted four variables; training, selection,
empowerment and performance appraisal, since these variables were representing the management
practice on strategic human resource within organization.

LITERATURE REVIEW

Practice Relation — Management Practice on Strategic Human Resource to Employee
Performance

According to Hatani (2010), training, in partial, had significant influence on working
achievement. If an organization wanted to increase its employee performance, then doing training
was the main priority within the strategic human resource. Delery and Doty (1996) said that
management strategy of human resource which described on management practice on strategic
human resource was training with direct influence on the enhancement of organization
performance. It was in accordance with Wan et al (2002) and Herel and Shay (1999) arguments that
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said the management practice on strategic human resource was seen through the training indicators
and other management practices with significant influence on company performance.

A research by Widyawati (2010) claimed that: (1) the management practice on strategic
human resource, including; selection, training, empowerment, performance appraisal, had positive
and significant influence toward the employee performance, (2) management practice on strategic
human resource (selection, training, empowerment, performance appraisal) had positive and not
significant influence toward company performance, (3) employee performance had positive and
significant influence on company performance, (4) management practice on strategic human
resource (selection, training, empowerment, performance appraisal) had indirect and significant
influence on company performance through employee performance.

A partial empowerment had significant influence on working achievement (Hatani, 2010).
Supported by the universalistic theory which stated that empowerment could give direct influence
for organization performance improvement (Delery and Doty, 1996). Wan et al (2002) and Herel
and Shay (1999) also stated that empowerment had significant effect on company performance.

Yanti in Widyawati (2010) said that performance appraisal had significant influence and
direct effect on employee performance. The effectiveness of the use of performance appraisal in
pushing the employee performance was caused by the function and role from the performance
appraisal itself. Since the performance appraisal process was done to define the total amount of
compensation which given and as a basic for company to decide the employee promotion policy.
Thus, the performance appraisal process was able to support the accomplishment of strategic
organization goals. Similar to Wan and Kok (2002) and Locher and Teel (1977) who also stated that
performance appraisal affected on the employee performance.

Relation between Organizational Commitments on Employee Performance

Suswati and Busianto (2013) stated that affective commitment and continuance commitment
partially had positive and significant influence on employee performance. This was in accordance
with Shaw et al (2003) that within the commitment dimension, affective commitment was
determined as individual performance. Individual with high affective commitment had firm
emotional closeness toward organization (Suswati and Budianto, 2013). It meant that individual
would have motivation and desire to contribute against organization rather than individual with low
affective commitment.

Suswati and Budianto (2013) stated that normative commitment had no significant influence
on employee performance. Winner stated that normative commitment toward organization could be
developed during the socialization process and within the organization (Suswati & Budianto, 2013).
Bilmovena (2005) stated that organization commitment had significant influence on employee
performance. This was also similar to Rodwell (1998) who stated that the positive influence of
organizational commitment on employee performance was either partial or significant.

The organizational commitment could influence the performance significantly since the
employee with high commitment was active in giving the whole effort for the success of
organization. Ivancevich et al (2006) said that an employee with high organization commitment
would perceive his and the organization objectives as a private thing. So, committed employee
would feel that the company’s behalf as his behalf too, also the problem faced by company was his
problem.
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Practice Relation - Management Practice on Strategic Human Resource to
Organizational Commitment.

Paul and Anantharaman (2004) had done a research on professionals in India, they found that
training had positive relation on organizational commitment. Training became the most favorite
factors which able to improve the affective commitment, high loyalty and reduce the early
retirement (Herrbach, 2009). Lamba and Choudhary (2013) stated that in banking sector, training
was also one of the factors with significant role affecting the organizational commitment. In
informational technology sector, the employee commitment was influenced by training. Training
activity was not merely build and improve employee ability but also improve the working
satisfaction and commitment to organization (Choi and Yoo, 2014; McEvoy, 1997; Herel and
Tzafrir, 1999; Kalleberg and Moody, 1994).

Chew (2005) claimed that selection was one of the practices which influenced the
commitment more than the other practices. Placing the employee in a right position would build
high commitment on organization. A good selection result would create employee satisfaction and
reduce the desire to quit from the organization. In opposite, employee that came from bad selection
would have bigger desire to quit the organization. Some researcher, such as Weiner, Guest,
Caldwell, lles, Meyer & Allen, Storey, Tepstra in Mathebula (2004), were identified the relation
between selection and organization commitment development. The candidate would develop the
organization commitment if the selection procedure was accurate and fair. It also found positive
correlation between the selection process and normative commitment.

Organizational commitment would increase along with the enhancement of the influence of
empowerment variable. Delaney and Huselid (1996) stated that empowerment had influence on
organizational commitment. Empowerment was the most dominant variable and had direct
influence on organizational commitment (Nursyamsi, 2012). Empowerment gave strength to make
decision, thus employee had the feeling of belonging on their job which then influence their
affective and continuant commitment.

A study stated that performance appraisal was correlated with the organization commitment
of employee significantly (Jaiswal, Ogilvie and Sigh in Choi and Yoo, 2014). Supported by Paul
and Anantharaman (2004) that developmental oriented appraisal showed positive correlation with
employee’s organizational commitment. A good quality of performance appraisal could enhance the
commitment and effectiveness of organizational (Fletcher and Williams in Krisma, 2011). It led to
the confidence of the employee that affect on the higher organizational commitment (Sweeney and
McFarlin in Krisma, 2011).

From the statements above, it showed that the management practices on strategic human
resource had influence on the enhancement of employee and company performance. The
management practices on strategic human resource were able to increase the capability of human
resource, also able to produce uniqueness as strength in facing the competition and transformation
of desire and market need. The hypotheses were seen as follow:

H1l : Training had influence on organizational commitment

H2 - Selection had influence on organizational commitment

H3 : Empowerment had influence on organizational commitment

H4 : Performance Appraisal had influence on organizational commitment
H5 - Training had influence on employee performance

H6 : Selection had influence on employee performance

H7 - Empowerment had influence on employee performance
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H8 : Performance Appraisal had influence on employee performance

H9 : Organizational Commitment had influence on employee performance

H10 : Training had indirect influence on employee performance through organizational
commitment

H11l : Selection had indirect influence on employee performance through organizational
commitment

H12 - Empowerment had indirect influence on employee performance through
organizational commitment

H13 . Performance Appraisal had indirect influence on employee performance through

organizational commitment

Variable Identification
The variables were divided into three parts;
a. Independent Variable (Exogenous)

The independent variables in this study were the management practices on strategic human
resource (X), including training (X1), Selection (X2), Empowerment (X3), and Performance
Appraisal (X4).

b. Intervening Variable

The intervening variable was Organizational Commitment (YY)

c. Dependent Variable (Endogenous)

The dependent variable was Employee Performance (2)

Variable Operational Definition
a. Management practices on strategic human resource (X)

1. Training (X1) is a systematic process of employee’s behavior transformation to a certain
direction due to increase the organizational objectives, with indicator as below (Wan et al, 2002);

- Training Model (X1.1)

- Training Opportunity (X1.2)

- Training Process (X1.3)

- Training Characteristic (X1.4)

2. Selection (X2) is an election process from a group of applicants who were fulfilled the
selection criteria for the available position within a company, with indicator as follow;

- Selection Criteria (X2.1)

- Employee Selection (X2.2)

- Selection Advantage (X2.3)

3. Empowerment (X3) is employee’s character building which delegate the power within
working environment in order to facilitate the employee to work and to have private action and
behavior that produce positive contribution for organization

- Individual Initiative (X3.1)

- Participation Level (X3.2)

- Problem Solving Involvement (X3.3)

4. Performance Appraisal (X4) is an approach in doing the working performance appraisal of
the employee.

- Performance Appraisal for Promotion (X4.1)

- Personality Development (X4.2)

b. Organizational Commitment ()
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Organizational commitment was defined as a condition in which an employee who,
psychologically, showed his partisanship on a company along with the objective and his desire to
withstand in the company. The indicator was referred to Meyer and Allen (2007); affective
commitment (Y1), continuant commitment (Y2), normative commitment (Y3)

c. Employee Performance (Z)

Employee performance was identified as employee’s achievement level from organization in
doing their job within a certain period. According to Wahyuni (2009) the indicator of employee
performance could be seen through; working quantity (Z1), time management (Z2), working quality
(Z3), and working initiative (Z4).

METHODOLOGY

This study used explanatory research with quantitative approach as the methodology.
Explanatory research explained on the variables position and the relation between one variable and
the other variables. This study was held in PT. Petrokimia Gresik, Kebomas, Gresik, East Java as
one of the fertilizer company subsidiaries of BUMN PT. Pupuk Indonesia Holding Company. The
samples were the employees of PT. Petrokimia Gresik from Eselon V until Eselon Il that has
working time for more than 2 years. The samples were taken using stratified random sample based
on the certain layers that give the same chance to every stratum. The samples obtained were 145
employees. The data were collected using guestionnaire and interview and measured using Likert
scale.

RESULT AND DISCUSSION

a. Validity, Reliability and Linearity Test

If the correlation result (r) > 0.30 then the test was a strong construct due to its ability to
describe the instrument ability in revealing the data from observed variables. The coefficient score
had validity bigger than the critical point (0.30). Thus, it can be said that the whole variables were
valid.

Reliability was a standard for precision and accuracy which showed by the research
instrument. A construct or variable could be said reliable if it gives alpha score bigger than 0.6. The
score of reliability coefficient on each variable was bigger than the critical score for 0.60 which
make the whole variables reliable.

b. Path Analysis

The calculation of path coefficient used in this study was the standardized regression analysis
by looking at the impact both simultaneously and partially for each similarity. The relation among
variables was described in table 2 below:

Table 2
Standardized Regression Weights among Variables
Variable Beta Coefficient Partial Hypothesis Notes
Free Bound t Sig.
1 2 3 4 5 6
Training (X1) 0,274 3,764 0,000 Sig
Selection (X2) Organizational - ™ 54g 3,173 0,002 Sig
Commitment
Empowerment (X3) Y) 0,170 2,671 0,008 Sig
Performance Appraisal (X4) 0,340 5,224 0,000 Sig

Table 2 continuation on the next page
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Table 2 continuation

1 2 3 4 5 6
Training (X1) 0,228 3,325 0,001 Sig
Selection (X2) 0,134 2,198 0,030 Sig
Empowerment (X3) Employee 0,153 2,610 0,010 Sig
. Performance (2) .
Performance Appraisal (X4) 0,202 3,162 0,002 Sig
Organizational Commitment (YY) 0,289 3,807 0,000 Sig

c. Hypothesis Test Result
The hypothesis test result could be seen in table 3 below:

Table 3
Influence among Variables
Direct Indirect Influence Total Hipothesis
FE Influence through Y Influence t Sig Note
X1ltoY 0,274 - 3,764 0,000 Sig
X2toY 0,208 - 3,173 0,002 Sig
X3toY 0,170 - 2,671 0,008 Sig
X4toY 0,340 - 5,224 0,000 Sig
XltoZ 0,228 0,274 x 0,289 = 0,079 0,307 3,325 0,001 Sig
X2toZ 0,134 0,208 x 0,289 = 0,06 0,194 2,198 0,030 Sig
X3toZ 0,153 0,17 x 0,289 = 0,049 0,202 2,610 0,010 Sig
XdtoZ 0,202 0,34 x 0,289 = 0,098 0,300 3,162 0,002 Sig
YtoZ 0,289 - 3,807 0,000 Sig

The hypothesis result showed that:

H1 : Training had significant influence on organizational commitment. A wide chance to
join the training and a support from director made PT. Petrokimia Gresik employees feel recognized
and appreciated. The test result showed that a high training influence would make the
organizational commitment of the employee high.

H2 . Selection was influenced on the organizational commitment. Some factors,
including the duration of selection stage, information on compensation or intensive, comfortable
workplace, facility, and career development, influence PT. Petrokimia Gresik employee’s
organizational commitment. If the selection was good, then the employee’s organizational
commitment for organization was also good. It indicated that the selection process had direct
influence on the enhancement of organizational commitment.

H3 : Empowerment had significant influence on organizational commitment. PT.
Petrokimia Gresik has been noticed the aspiration from the employee in making decision. The
higher impact on empowerment made the higher impact to the organizational commitment of the
employees.

H4 : Performance Appraisal had significant influence on organizational commitment. Pt
Petrokimia Gresik has been done the working evaluation by the director and partner. The result was
used as the basic character development of employees. The objective result influenced the
employee’s commitment within the company. If the performance appraisal influence was high then
the organizational commitment was also high.

H5 . Training had significant influence on employee performance. PT. Petrokimia
Gresik did the training process based on the competition gap among the employees. The facilities
and infrastructures were directly supported the continuity of learning process. If training brought
good influence then the employee performance would be good too.
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H6 . Selection had significant influence on employee performance. PT. Petrokima
Gresik had set a high standard and strict selection stages due to get the quality employee. If the
selection influence was good, the employee performance would be good too.

H7 : Empowerment had significant influence on employee performance. PT. Petrokimia
Gresik had facilitated the employees to deliver their idea and had applied the employee’s idea
within the working process; hence it had positive impact on employee performance. This was
indicating that the high influence on empowerment could lead to a good employee performance.

H8 . Performance Appraisal had significant influence on employee performance. PT.
Petrokimia Gresik has been done the working evaluation by the director and partner. The evaluation
mechanism could trigger the employee to show their best performance. Therefore, the high
influence on performance appraisal could lead to a good employee performance.

H9 : Organizational commitment had significant influence on employee performance.
The employee of PT. Petrokimia Gresik felt hard to leave the company which proved by the low
turnover level. The employee was tried to show their best performance due to their desire in
spending their career within the company. It indicated that a high organizational commitment could
affect the higher working performance of the employees.

H10 : Training had indirect influence on employee working performance through
organizational commitment. It showed that the higher training influence on organizational
commitment could affect the higher employee working performance. If an organization wanted to
increase their employees’ performance then training could become the main priority. Generally, PT.
Petrokimia Gresik had been implemented training system to cover the competency gap among the
employees due to support the employee performance, thus the employee feel appreciated and
needed by the company.

H1l . Selection also had indirect influence on employee performance through
organizational commitment. As long as the selection had higher influence on organization
commitment, then the employee performance could increase. A long and strict selection stages on
recruiting new employee, information on compensation or intensive, comfort working place,
facility, and career development were the factors that influence the organizational commitment on
PT. Petrokimia Gresik employees. Employees with high commitment on company would give their
best performance.

H12 - Empowerment had indirect influence on employee performance through
organizational commitment. It meant that the higher the empowerment influence the organizational
commitment, then the higher the employee performance. Company appreciated and had been
applied employees’ notion in working process. Employee who had their notion applied would be
more committed and passionate in working.

H13 . Performance appraisal also had indirect influence on employee performance
through organizational commitment. This meant that the higher performance appraisal on
organizational commitment could affect the enhancement of employee performance. An objective
performance appraisal had positive influence on employee commitment within the company. This
was supporting the target achievement on Individual Performance Target which had been arranged
in the early year.

The practical implication of this study was every company had strategy to enhance the
employee performance in order to make employee keep on building, improve and keep the
organizational commitment high by doing the management practice on strategic human resource
which include training, selection, and empowerment and performance appraisal.

CONCLUSIONS

In conclusion, if the management practices on strategic human resource, including; training,
selection, empowerment, and performance appraisal are good then the organizational commitment
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and employee performance could be increased. Also the enhancement of organizational
commitment could affect the employee performance improvement. This study was limit on some
management practices on strategic human resource which tested for the impact toward the
employee performance. However, this study had limited time in observation, thus there were only 4
management practices which could be observed. For further study, another management practices
are recommended.
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BIIJIUB 3ACTOCYBAHHS ITPAKTUK YIIPABJIIHHSA CTPATEITYHUMHU
JIOJICbKUMHU PECYPCAMM HA PE3YJIbTATUBHICTD IPAIII B OPT AHI3AIIIL

Rilantau Anggi Asa Azzukhruf Noermijati Fatchur Rohman
Yuieepcumem bpasiocas Yuieepcumem bpasioscas Yuieepcumem bpagiocas
Manane, Inoonesis Manane, Inoonesis Manane, Inoonesin

B ymoBax emnoxu rmmobGami3anii I[H70HE31s BCTynmuia B MDKHApOJHY KOHKYPEHIIO B
pErioHaJIbHOMY CEKTOpi uepe3 3MiHH, IO BiZOYIUCS B pI3HOMaHITHUX Oi3HEC-CTPYKTypai Ta , fK
HACJIJI0K, 3MiHHU B iX MoBe/iHI. MiHapoHa KOHKYPEHIIIS He OOMEXY€EThCS JTUIIE KOHKYPEHITIEI0
[0 BIJHOUICHHIO JO MPOJYKIIi, a i MO BiJHOIICHHIO IO YHPAaBIiHHS JIOACHKUMH PECypCaMH.
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[TinBuIieHHs] IHTEHCUBHOCTI KOHKYpEHIIi BIUTMHYJIO Ha HEOOXITHICTh HApOIIyBaHHS MOTPeO
oprasizariiii mpoI0BKyBaTH MOKPAIyBaTH CBOIO AISUTBHICTh B OpraHizarlii ynpaBiiHHSI, 0COOIUBO —
B YIIPABJIIHHI MOXJIMBOCTSMHU JIIOJICBKHX pecypciB. BOHO akIIEHTYBJIO yBary Ha CTpPaTEriuHOMY
X011, SKUH repeadadaB B3a€EMO3B'130K MK KOMITAHIEIO Ta YIPABIIHHAM JIIOJICBKUMU PECYypCaMu
y cdepi CTPYKTypH, KyJIbTypd Ta pPO3BHTKY opranizamii. Lle mocmijpkeHHs chpsiMOBaHe Ha
BHSIBJICHHS BIUIMBY YIIPAaBIIHCHKUX MPAKTUK HA CTPATETiuHI JIOJCHKI pEeCypCcH, BKIFOYAIOYH BigOip
Ta HaBYaHHSA KaJpiB, PO3BUTOK JIIOJCHKUX PECypCiB Ta OIIHKY €(QEKTUBHOCTI iSUIBHOCTI
MPaIiBHUKIB 3aBASKA TaKOMYy TIOHATTIO SK OpraHizamiiiHa NpUXWIbHICTE. MeToauka, 110
BUKOPUCTOBYETHCS B IIbOMY JOCIIJIKEHHI, € KUIbKICHOIO METOJIOJIOTIEI0 3 BUKOPUCTAHHSAM aHKETH
i3 3anuTaHHAME Ui onuTyBaHHS 145 npanisuukiB PT Petrokimia Gresik B sikocti BHOIPKOBOTO
JOCHiKeHHsI. Pe3ynbTaTH JOCHIIDKeHHS TMOKa3aiH, IO MPAKTUKHU YIPABIiHHSA CTpaTEriYHUMU
JIOACBKMMH  PecypcaMH MaJld TPsSIMHUH YU ONOCEPEIKOBAHWW TIO3MTUBHUI BIUIMB Ha
pPe3yAbTAaTUBHICTh ISUIBHOCTI MpalliBHUKAa dYepe3 oOpraHizauifiHy NpuUXWiIbHICTh. [IpakTHku
VIIPaBIiHHS CTPATETIYHUMH JIFOJICBKUMHU PECYpCaMu 3MOTIIN TTiIBUIIUTH CIIPOMOYKHICTD JIFOJICBKUX
pecypciB, a TakoK CTBOPHUTH YHIKQJIBHY CHCTEMY MPOTHCTOSHHS KOHKYPEHIII Ta BiIIMOBIIHOCTI
notpebam puHKy. B pesynbpTaTi qochimkeHHs 0yao 3po0iIeH0 BUCHOBKU MPO Te, IO OpraHizailiiHa
NPUXWIBHICTh Ta Mpale3JaTHICTh MPAIiBHUKIB MOXYTh OYyTH 30i7bIIEHI, SKIIO0 NPaKTUKU
YIPaBIIiHHS CTPATETIYHUMH JIIOJCBKUMH pEeCypcaMH € I€BUMH Ta BIPOBA/KYBAHUMH BYACHO.
bimbme TOro, IMOCWIICGHHS OpraHi3aliiHOl NPHUXWIBHOCTI MOXE BIUIMHYTH Ha ITiIBHIICHHS
MPOYKTUBHOCTI MIPalliBHHUKA.

KiawouoBi cjioBa: ynpaBiiHHA —JIIOJCBKUMH  pecypcaMH, pe3yJIbTaTHBHICTh TIparli,
oprasizarfiiiHa IpUXUIbHICTb.

BJIUAHUE TPUMEHEHMUSA ITPAKTUK YIIPABJIEHUA CTPATETHYECKUMU
YEJOBEYECKUMU PECYPCAMMU HA PE3YJIBTATUBHOCTD TPYJIA B

OPTAHUM3 AU
Rilantau Anggi Asa Azzukhruf Noermijati Fatchur Rohman
Yuusepcumem Bbpasuooicas VYHusepcuret bpaBumxas Yuusepcumem Bbpasuooicas
Manane, Hnooneszusa Majanr, UanoHe3us Manane, Hnooneszusa

B ycnoBusx snoxu rnobanuzanuu MHI0HE3Ws BCTyNuiIa B MEXIYHAPOIHYIO KOHKYPEHITHIO B
PETHOHAIBHOM CEKTOpE M3-3a U3MEHEHUH, MPOU30IIEANINX B PA3TUYHBIX OU3HEC-CTPYKTYpax U, KaKk
CJIEJICTBHE, M3MEHECHMSIX B WX MOBEACHUH. MeEXIyHapoHas KOHKYPEHIIUS HE OTpaHUYUBACTCA
KOHKYpPEHLHEW MO OTHOIIECHUIO K MPOAYKIIMU, HO U TIO OTHOIIEHUIO K YIPABIECHUIO Y€JIOBEYECKUMHU
pecypcamu. IloBbIllIeHWE WHTEHCUBHOCTH KOHKYPEHIIMM TIOBJIMSUIO Ha HEOOXOAMMOCTH
HapaluBaHus TMOTpPeOHOCTEH OpraHu3aluii MPOJOJKATh YIy4IlaTh CBOK JACSITENBbHOCTH B
OpraHM3allK YIpaBIeHUs, OCOOEHHO — B YIPABJIECHUU BO3MOXKHOCTSMHU UYEJIOBEUECKUX PECYPCOB.
OHO aKIIeHTYBJIO BHUMaHUE Ha CTPATErMYECKOM MOAXO0E, KOTOPBII MpeaycMaTpuBajl B3aUMOCBA3b
MEXy KOMIAaHUEH W YIPABJICHHEM YEJIOBEYECKUMH pecypcamu B chepe CTPYKTYpHI, KYJIbTYPhl U
Pa3BUTHUSI OpraHU3alMHU. DTO UCCIEIOBAHNE HAMPABICHO HA BBISIBICHUE BIMUSHUS YIPABICHYECKUX
MPaKTUK Ha CTpaTerMyecKue YeIOBEUECKHUE pecypchl, BKJIOYas OTOOp M 0O0ydeHHe KaJpoB,
pa3BUTHE YETOBEUECKUX PECypCoB M OIEHKY J((EKTUBHOCTH JEATEIHHOCTH pPaOOTHUKOB
Oyiaroapsi TAKOMY TIOHSITHIO KaK OpraHU3allMOHHAs TIPUBEPKEHHOCTh. MeToIMKa, UCTIONIb3yeMasi B
3TOM HCCIIEJOBAaHUU, SBISETCS KOJIMYECTBEHHOM METOJOJIOTMEN C HCIOJIb30BAHUEM AHKEThI C
Borpocamu Jiisi ompoca 145 paborHukoB PT Petrokimia Gresik B kauecTBe BBIOOPOYHOTO
uccaeaoBaHus. Pe3ynbTaThl HCCIEOBAaHUS MTOKA3AIH, YTO MPAKTUKU YIIPABJICHUS CTPATErHUECKUMU
YEJIOBEUECKUMHU pEeCypcaMH HWMEIH TPSMOE WM KOCBEHHOE TIIOJOKUTEIHHOE BIWSHHUE Ha
PE3YNbTaTUBHOCTh JEATEIHHOCTH PabOTHHKA IMOCPEICTBOM OPTraHU3AIMOHHOW MPUBEPKEHHOCTH.
[IpakTuky ymOpaBIeHHS CTPATETUYECKUMH YEJIIOBEUYECKHMMH DPECypcaMd CMOTJIM  TOBBICUTH
CIOCOOHOCTh YETIOBEUECKHX PECYpPCOB a TaKXKe CO3[aTh YHHKAIbHYIO CHCTEMY MPOTHBOCTOSHHS
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KOHKYPEHILIMU U COOTBETCTBHsI NOTPEOHOCTSAM phIHKA. B pe3ynprare nccienoBanus ObLUIH CAETaHbBI
BBIBOJIBI O TOM, YTO OpPraHU3aLMOHHASI IPUBEPKEHHOCTh U pabOTOCIIOCOOHOCTh PAOOTHUKOB MOTYT
OBITh YBEIUYEHBI, €CIM MPAKTHKH YIPABJICHUS CTPATETMUYECKUMH YEJIOBEYECKHMMH pPECypcamu
SIBJISIFOTCSA JACMCTBEHHBIMU M BHEApSEMBIMU BOBpeMs. boiiee TOro, ycuiaeHue OpraHM3aldOHHOMN
MIPUBEP’KEHHOCTH MOJKET MOBJIUATH HA MOBBIIIEHUE TPOU3BOAUTEIBHOCTH paOOTHHKA.

KiroueBbie cji0Ba: yIpaBJICHHE YEJIIOBEUYECKMMHU pECypCaMM, pe3yJIbTaTUBHOCTh TpPYAa,
OpraHMU3alOHHAs IPUBEPKEHHOCTD.
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Abstract

The main objective of the paper is to develop a system of economic and mathematical models for
managing the investment activity of the coal mining enterprise, including improving the
principles and methods for analyzing the profitability of investment projects and the optimal
allocation of investments. Therefore, the article addressing the following issues:

—  to determine the objectives of investment activity in coal mining enterprises;

— to systematize and identify statistically significant factors influencing investment activity in
coal mining enterprises - affecting investment in coal mines;

—  to form an economic-mathematical model for determining the amount of money that a coal-
mining enterprise can allocate to investing;

—  to form an economic-mathematical model for determining the enterprises profit as a result of
the investment project implementation;

—  to demonstrate expediency and perspective of the complex of developed model’s
implementation, to check their practical efficiency;

With the help of neural networks, a model was built based on 12 kinds of investment (9 kinds of
investments into equipment, capital investment, portfolio investment, intangible assets
investments) which are the most typical for a coal-mining enterprise.

The method of optimization of investment allocation on a coal mine was developed, which, in
contrast to the existing ones, determines the optimal investment volume, which helps to
maximize profits for 12 investment models.

As a result the method of optimization of investment allocation on a coal mine was developed,
which, in contrast to the existing ones, determines the optimal investment volume, which
helps to maximize profits for 12 investment models.

Keywords: coal industry, investments, statistically significant factors, economic and mathematical
models, neural networks, optimization.

JEL Classification: C45, E22, L72.

INTRODUCTION
Nowadays an insignificant investment activity in the Ukrainian coal-mining industry can be

noticed. Therefore, in the period of limited investment resources, the effectiveness of their rational
use comes to the fore. To solve such tasks, an improved methodology for optimal distribution of
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limited investment resources is needed, which is tailored specifically to the coal mining industry
and takes into account those characteristics that can influence the efficiency of investments. It
indicates the relevance of the problems that are posed and solved in the research.

The questions of investment activity are studied by many scientists all over the world, but
their research does not exhaust the whole complex of issues related to this problem.

In 1959, the first official standard methodology - the definition of the economic efficiency of
capital investments, which was the subject of mandatory application in all branches of the national
economy, was approved in the USSR.

Instead of the old methods of calculating the efficiency of investments that were used during a
planned economy, the methods of calculating the economic efficiency of investments that were used
in industrialized countries were borrowed at the initial stage of Ukraine's restructuring.

But, despite the fact that the methods of assessments of investment processes as well as the
conditions for their application are defined and worked out by international practice of developed
countries, one should not rely on their versatility and perfection. Many Ukrainian economists and
scientists believe that it is unsuitable for use without a thorough study of specific conditions and
taking into account the specifics of socio-economic processes that are characteristic for Ukrainian
society (Pavlenko, 2017; Maidukova, 2010; Amosha et al., 1999).

At present, the economic justification of investment projects in mines is a multidimensional
space consisting of natural and cost indicators (Pavlenko, 2017).

In summarizing all the approaches to optimizing the methods of determining the effectiveness
of investment projects, we see that they all consist in changing the interpretation of the main
indicators of determining the effectiveness of investment and in modifying these indicators, as well
as in changing the set of indicators involved in assessing the effectiveness of the investment project
(Amosha et al., 1999; Vorontsovsky, 2016; Purayev, 2015; Damodaran, 2016; Bryntsev, 2017;
Stanislavchik, 2017; Stanislavchik, 2017). The method proposed for use in any enterprise.
Consequently, they do not take into account the peculiarities of the functioning of the structure to
which they are applied.

In the process of creating the optimal investment plans for mining companies it is nessesary to
take into account all parts of the mine. The financial performance of the mine and its investment
needs affects a large number of factors - from the financial and economic to geological conditions.
Therefore, the determination of factors that are directly dependent on the performance of investment
activities is relevant (Sally et al., 2002; Trifonova et al., 2005).

METHODOLOGY

Setting objectives. It is necessary to form a complex investment project, the realization of
which will have a positive impact on the profit increase of coal mining enterprises. Investments are
presented in 12 types most characteristic for coal-mining enterprises of Ukraine:

A material investments: investments in mine winders; investments in fan units;
investments in compressor units; investments in pump stations; investments in transport
installations; investments in decontamination plants; investments in thermal power units;
investments in the mine surface plant; investments in electrical installations; other capital
investments;

B. financial investments: portfolio investments;

C. intangible investments: training, research and development.

Regarding the source of the project's investment, the task is that solved within the framework
of this work involves increasing the efficiency of the use of the company's own funds.

Solving this task will answer the following questions:

1. What is the amount of money that can be allocated to investing in coal mining enterprises?
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2. What level of profit will be obtained by a coal-mining enterprise in the case of realization
of a particular investment project?

3. How to allocate between the 12 types of investment funds allocated for investing in order to
maximize profits?

Stages of solving the problem:

Stage 1. Development of an economic-mathematical model for determining the volume of
investment in a coal-mining enterprise.

The purpose of the model is to determine the amount of money that a coal-mining enterprise
can allocate to investing at its own expense.

Stage 2. Development of the economic-mathematical model for determining the profit of a
coal-mining enterprise depending on the volume of investments by means of neural networks.

The purpose of the model is to determine how the level of investment affects the profit of the
coal mining enterprise.

Stage 3. Development of a model for determining the optimal volume of investment in a coal
mining enterprise. Make a breakdown of investments by 12 types of investment, which will help to
maximize the profit of the coal mining enterprise. The economic-mathematical model for
determining the optimal amount of investment combines the results of the work of the models
mentioned in the previous two stages.

Stage 4. Verification of the model of determining the optimal investment volumes using the
classical methodology for evaluating the effectiveness of investment projects.

1. Data collection

An analysis of literary sources on the issue of identifying factors (Pavlenko, 2017;
Maidukova, 2010; Amosha et al., 1999; Vorontsovsky, 2016; Purayev, 2015; Damodaran, 2016;
Bryntsev, 2017; Stanislavchik, 2017; Stanislavchik, 2017; Sally et al., 2002; Trifonova et al., 2005)
that have an impact on investment activity has revealed many indicators, proposed as priority, and
which refer to specific directions.

Data on investment activity in mines for 13 of their associations was collected, each of which
consists of 3 to 7 privately owned mines, for the period of 2003 - 2011. The total amount of the data
in the table is 132 lines and 12 columns, so it will not be posted here.

To verify the influence of the selected factors, a correlation analysis was performed on the
collected data. Correlation coefficients are presented in the form of a triangular matrix in table 1.

Table 1
Correlation matrix

Xl | X2 | X3 | X4 | X5 | X6 | X7 | X8 | X9 | X10| X11|X12|X13 | X14 | X15 | X16

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

X, | 04 | 10

X; | 01 ] 00| 10

Xy |10 (04|01 10

Xs {0307 (01]02] 10

Xs 1 0308 |00]03|05]| 10

Table 1 continuation on the next page
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Table 1 continuation

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 | 15 | 16

X, | 0208|001 03|04]|09]| 10

Xs | 03080103 |05|09]|08] 10

X | 0306|0103 |06 ]|07]07]05] 10

X | 03,0801 (03|05(|09]|08]09]|06]10

Xy, (03109010306 |07)|06]|07]|04]|06]| 10

X | 0308|0004 03|08)|08|08]|05]08]06]| 10

X3 03,0901 |04)|06)|07)06 07 |04|07]09]|06]| 10

X4 | 0310900 03|06 |07]|06|07)|04]07)|09)06]|09]10

Xss | 0410302040102 02|02|03|03|02)]04]|03]02]10

Xs | 0304010403 |03)|02,|04|04|04)]04|03|04)|03]|06] 10

Symbols in the table: X3 - Income; X; - Profit; X3 - Average wholesale price; X, - Coal
production volume; Xs - Mine winders; X5 - Fan units; X7 - Compressor units; Xg - pump stations; X
- Transport installations; Xip - Decontamination plants; X;; - Thermal power units; Xi, - Mine
surface plant; X13 - Electrical installations; X14 - Other capital investments; X35 - Investments in the
financial portfolio; X6 - Intangible investments.

As can be seen from the table, factors such as average wholesale price, coal production
volume, investment in the financial portfolio and intangible investments almost do not affect profit.
Therefore, these factors were excluded from the general data array when creating coal mine
investment models.

In addition to the financial indicators, production parameters were added to the input factors,
such as: residual reserves in million tonnes, average geological thickness of the coal seams,
maximum operating depth in meters, length of mine workings in km, incident angle of the coal
seams, production (designed) capacity in million tonnes per year. As well as physical and
mechanical parameters of coal produced at these mines: average ash content%, average moisture
content%, average sulfur content%.

2. Neural network model construction

At the stage of making a decision on the appropriateness of an investment project, there are
two main questions:

1) what volume of investments will be optimal for a particular investment project in the given
parameters of the enterprise - profit, production volumes, geological factors;

2) what will be the economic effect of a certain amount of investment, that is, the level
of profit.

To answer the above questions, building a model by means of neural networks is required.

The most acceptable in this case is the choice of a two-layer perceptron and an algorithm for
the reverse error propagation.

This type of neural networks is well-researched and described in the scientific literature. A
similar network can simulate functions of almost any degree of complexity, and the number of
layers and the number of elements in each layer determine the complexity of the function.

As a function of activation, the sigmoid was chosen, which is very commonly used for
multilayer perceptrons and in other networks with continuous signals:
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. 1
OUT = sigm (NET) = —— (1)

where:

OUT - network output

NET - the weighted average amount obtained in the first stage of calculating the output value
of the neuron.

Sigmoid function is often used for multilayer perceptrons and other networks with continuous
signals, because it has such positive qualities as:

— smoothness;

—continuity of function;

—the continuity of the first derivative, which allows to train the network.

In order to increase the adequacy of the model before the training of the perceptron, the input
and output data were centered and normalized according to the following rule:
— updated standardization of input data:

+ - )
where:
M, — average value X;

O, — mean square deviation X.

The obtained value belonged range of -4 to 4 with a probability of 0.99. In order to obtain
data in the range from 0 to 1, assuming that the distribution law for the factors X and Y is normal,
the following formulas have been made:

— updated standardization of input data:

3
where:
M, — average value Y;

O — mean square deviation Y.

The training error was calculated using the formula of the cumulative quadratic deviation
between the desired (y) and the actual output at the network (OUT) signals for all sets of the
training set:

12 2
E:EkZ(yk_OUTk) ) 4)

where:
E — total squared error (training criterion),
P — number of examples in the training set,

Y desired output value,

OUT - really got the output of the network,

k — example number.

Since all calculations of weighting factors were made in the integral system for complex
statistical analysis and processing in the Windows environment — Neuro Excel, all further
explanations for the calculations are given in the terminology of this particular application.
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2.1 Modeling of the investment volume

For this modeling, a dual-layer neural network was built that has 11-3-12 architecture
(number of inputs — the number of neurons in the first layer - the number of outputs) and the
following parameters:

a number of layers without input (Number of layer) = 2;

a number of inputs (Number of inputs) = 11;

a number of neurons in the first layer (Layerl, neurons) = 3;

an order of non-linearity of the first layer (order) = 1;

a type of output function of the first layer (function) = sigmoid;

a number of neurons in the second layer (neurons) = 12;

an order of non-linearity of the second layer (order) = 1;

a type of output function of the second layer (function) = linear.

The neural network was trained using the following settings: the nature of the test sample is
set to Random, because the random selection of the test set is the most significant for the
approximation problems; initial error of elements (Initial delta) = 0,1; minimum error (Minimal
delta) = 1 x 10-8; maximum error (Maximal delta) = 10; decrease step Nu (-) = 0,5; increment step
Nu (+) =1,2.

At the first step, the training was completed when it reached the number of 1000 epochs. The
training error 0.07 was received, which was stabilized when the mark reached 886 epochs. Small
deviations of the real data line from the data provided by the network were obtained graphically. In
other words, the network produces the same set of data that was given as the input with a possible
error of no more than 1%. If the network is not trained to make accurate predictions on the
numerical values at which the training was conducted, it will lead to significant errors in prediction
on a new selection of numerical values (fig. 1).
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50000
40000
30000

20000

o IRV VA | W2

1 4 7 101316192225283134374043464952555861646770737679 828588919497

-10000

=1 real data data predicted by the

Fig. 1. The result of the neural network training — the line of real data and the line of the network
response
Source: compiled by authors
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The authors conducted an experiment to study the network with the use of other
architectures. During the experiment it was determined that the architecture network 11-3-12 has
the slightest error and better predictive capabilities.

The work of such a network is described by the formula (5):

OUT = sigm(A; Xi-;(sigm(Ay LiZ1 xiw) - wii)) (®)

where:

OUT — investments in mine winders; investments in fan units; investments in compressor
units; investments in pump stations; investments in transport installations; investments in
decontamination plants; investments in thermal power units; investments in the mine surface plant;
investments in electrical installations; other capital investments; portfolio investments; intangible
investments;

x; — profit; volume of production; average ash content of coal; average moisture content of
coal; average sulfur content; residual reserves in million tonnes; average geological thickness of the
coal seams; maximum operating depth in meters; length of mine workings in km; incident angle of
the coal seams; production (designed) capacity in million tonnes per year.

w; — the weight coefficient of i-th input of the neuron number j in the | layer;

w?. — the weight coefficient of j-th input of the neuron number « in the 2 layer i A > 0 — the
steepness coefficient of a continuous function f (net), approximate net = 0.5.

The total number of scales of the 11-3-12 network is 69. Based on the fact that the sample size
is 132, the neuron-based network is capable of modeling.

2.2 Modeling the dependence of the profit from investment

For the construction of the neural network, a statistical sample of 132 data units from mines
were used, where 131 data units for the period of 2003-2011 were used at the stage of neural
network training and data on the OJSC “Pavlogradvygillya” for 2012 was used as data for testing of
network forecasting properties, as in the previous sub-paragraph. The purpose of this model of the
neural network will be to determine the profit of mines, taking into account a certain level of
investment by type of investment.

Unlike the model developed in the previous subsection, the input data here will be
investments by type (material, financial, intangible). Also, the geological factors were added,
including the main characteristics of coal mined. The profits of the coal mining enterprise are taken
as input data.

To solve this problem, a two-layer perceptron was developed, where the input was the value
of investment volumes according to the enterprises, geological factors and technical properties of
coal, and the forecast on the profit as an output parameter was made. The construction of the neural
network was carried out according to the algorithm used in paragraph 2.2.1.

To determine the significance of the inputs used for the given outputs, the satisfactory ratio
between average and dispersion was calculated:

X1=1,67/0,13=12,8.

At the first stage, a two-layer neural network was constructed with 21-3-1 architecture (the
number of inputs - the number of neurons in the first layer - the number of outputs) and the
following parameters:

a number of layers without input (Number of layer) = 2;

a number of inputs (Number of inputs) = 21,

a number of neurons in the first layer (Layerl, neurons) = 3;

an order of non-linearity of the first layer (order) = 1,
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a type of output function of the first layer (function) = sigmoid;

a number of neurons in the second layer (neurons) = 1;

an order of non-linearity of the second layer (order) =1,

a type of output function of the second layer (function) = linear.

The neural network was trained using the following settings: the nature of the test sample is
set to Random, because the random selection of the test set is the most significant for the
approximation problems; initial error of elements (Initial delta) = 0,1; minimum error (Minimal
delta) = 1 x 10-8; maximum error (Maximal delta) = 10; decrease step Nu (-) = 0,5; increment step
Nu (+) =1,2.

At the first step, the training was completed when it reached the number of 1000 epochs. The
training error 0.01, was received, which was stabilized when the mark reached 728 epochs. Small
deviations of the real data line from the data provided by the network were obtained graphically. In
other words, the network produces the same set of data that was given as the input with a possible
error of no more than 1%. If the network is not trained to make accurate predictions on the
numerical values at which the training was conducted, it will lead to significant errors in prediction
on a new selection of numerical values (fig. 2).
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Fig. 2. The result of the neural network training — the line of real data and the line of the
network response
Source: compiled by authors

The authors conducted an experiment to study the network with the use of other architectures.
During the experiment it was determined that the architecture network 21-3-1 has the slightest error
and better predictive capabilities.

The work of such a network is described by the formula (6):

OUT = sigm (A, Xj-1(sigm (& B2, x; wij)w)) (6)

40



Churikanova, O. and Lysenko, M. (2019). “Optimization management of investment for coal mines based on
neural network model”, Management and entrepreneurship: trends of development, 3(09), pp. 33-51. DOI:
https://doi.org/10.26661/2522-1566/2019-3/09-03

where:

X; — input factors: investments: mine winders; fan units; compressor units; pump stations;
transport installations; decontamination plants; thermal power units; mine surface plant; electrical
installations; other capital investments; portfolio investments; intangible investments; average ash
content of coal; average moisture content of coal; average sulfur content; residual reserves in
million tonnes;

geological factors: average geological thickness of the coal seams; maximum operating depth
in meters; length of mine workings in km; incident angle of the coal seams; production (designed)
capacity in million tonnes per year.

w;; — weight coefficient of the i-th input of the neuron number j in the first layer

w; —weight coefficient of j-th input of neuron of the second layer,

OUT - output signal of the neural network - profits of the coal mining enterprise,

A1 and A2 — coefficients of steepness of the sigmoids of the first and second layers, 17 and A2
were approximately 0.5.

Thus, the total number of scales of the 21-3-1 network is 66. Based on the fact that the sample
size is 132, the neuron-based network is capable of modeling.

2.3 Investigation of predictive properties of the obtained models

In order to establish the modeling properties of neural network models developed in
paragraphs 2.2.1 and 2.2.2, testing of the training quality using test set is required.

At this stage, the generated primary model is further tested as a prognostic tool on a series of
test data that were not included in the training sample. In this way, the test set should be different
from the training one. To this end, data on the performance of OJSC “Pavlogradvygillya” for 2012,
which was not taken for the neural networks training, was used.

To test the “Modeling the volume of investment” neural network, developed in paragraph
2.2.1. the inputs of the network were prepared, among which there are the values of profit, volumes
of production, technical properties and geological factors of coal at OJSC “Pavlogradvygillya” in
2012. With the help of the NeuroExcel add-in, based on the already trained neural network, the
modeled output data was received, including the volumes of investment by types presented in table
2.

Table 2
Results of quality assurance of forecasting of the investment volume model
Indicators

SQlolo | 818 o|lo|lololo | o | o
[o¢] (2] (°e] o M~ o o
Real data e N N O I e T e e O I I e N = I !
gl | I Q| Y|lo|lo|F|om|om | B |N | a0 | N
Data predicted by E RS f E 2| |8 |X|B|K E S| 8|38
the network S | & > B Y| BI51LR18 |3 I S| & | &
" 4| I a8 a|w]lo|la|V¥Ylo| 2|8 |Q|«a|x |«
Deviation s Z;— I S e I AR b N i g = g S|1s|S |
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Symbols in the table:

1 - investments in mine winders;

2 - investments in fan units;

3 - investments in compressor units;

4 - investments in pump stations;

5 - investments in transport installations;

6 - investments in decontamination plants;

7 - investments in thermal power units;

8 - investments in the mine surface plant;

9 - investments in electrical installations;

10 - investments in other capital investments;

11 - portfolio investments;

12 - intangible investments.

Consequently, the level of investment obtained as a result of the modeling almost coincides
with the actual data, taking into account a slight deviation.

Graphically, the result of testing the neural network is shown in fig. 3, which represents the
coincidence of the line of real and predicted data.

So, we can conclude that a trained neural network of “investment volume determination”
can show high accuracy of the investments modeling for mines in Ukraine with minimum error rate.
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0,00 :
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= real data data predicted by the network

Fig. 3. Research results of modeling properties of neural network modeling for investment
volumes
Source: compiled by authors

In order to test the "Modeling of mine profit from investments” neural network, developed in
paragraph 2.2.2. the inputs of the network were prepared, among which there are value of
investments by type (material, financial, intangible), technical properties and geological factors of
coal at OJSC “Pavlogradvygillya” in 2012. With the help of the NeuroExcel add-in, based on the
already trained neural network, the modeled output data was received, including the level of profit,
which is 52106.4 thousand UAH, the real profit received by OJSC “Pavlogradvygillya” is 52089.00
thousand UAH. The deviation of the real indicator from the modeled one was 17.4 thousand UAH,
which is an error of only 0.00028%.
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3. Optimization of investment

For the formulation and solution of an optimization task, the purpose of which is to maximize
profits of a coal mining enterprise, the already built economic and mathematical models based on
the application of neural networks have been taken as the basis:

—a model for determining the amount of investment in a coal mining enterprise;

—economic-mathematical model for determining the profit of a coal mine from investments.

Thus, the optimization task is a synthesis of the developments on the above-mentioned
models in order to maximize profits.

In the set task of optimization it is chosen:

unknown x1 - x12 - standardized by (2) the value of investment in: investments in mine
winders (X1); investments in fan units (X2); investments in compressor units (X3); investments in
pump stations (X4); investments in transport installations (X5); investments in decontamination
plants (X6); investments in thermal power units (X7); investments in the mine surface plant (X8);
investments in electrical installations (X9); other capital investments (X10); portfolio investments
(X11); intangible investments (X12).

The average indicators of coal technical characteristics and geological factors are constant
values according to a separately investigated coal-mining enterprise, that is standardized for (2):
residual reserves in million tonnes (X13), average geological thickness of the coal seams (X14),
maximum operating depth in meters (X15), length of mine workings in km (X16), incident angle of
the coal seams (X17), production (designed) capacity in million tonnes per year (X18). As well as
physical and mechanical parameters of coal produced at these mines: average ash content% (X19),
average moisture content% (X20), average sulfur content% (X21).

X X X Xy s X0, X Xy X0, X, are constants,

Target function will look like:
OUT—max.
Limitations on:
a) the total amount of investments should not exceed the amount that the coal-mining
enterprise has allocated for the development of each type of investment. So:

(x — %)807( +m, < (OUT - %)80}/ +my,

i=1..12;
0) investment volumes by the type of investment must be inalienable:

(x — %)807( +m, >0,

i=1..12;
B) At the request of the enterprise, additional restrictions are imposed by type of investment in
case of necessity to purchase equipment, etc.:

(X, —%)80x+ m <Z,

i=1..12,
where Zi — amount of investment that an enterprise needs to invest in a certain type of

investment.
As a result of solving the optimization task, the amount of investment investment for each
type of investment is found, which increases the profit of the considered enterprise. Thus, the
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solution of the optimization task makes possible to make an investment plan for a specific coal
mining enterprise, taking into account the peculiarities of its work and the experience of other mines
in Ukraine. The solution of this optimization task can be done using Microsoft Excel tools, which is
convenient for mining enterprise management that has only Microsoft Office programs.

The calculations were performed using Excel spreadsheets by the Newton method. The
optimal investment project for OJSC “Pavlogradvygillya” for one year was calculated, using the
model of determining the optimal investment volumes presented in table 3.

Table 3
The optimal investment plan for a coal mine

Investments by type Thousand UAH

Mine winders 58,4
Fan units 46,7
Compressor units 35,1
Pump stations 31,2
Transport installations 50,6
Decontamination plants 31,2
Thermal power units 39

Mine surface plant 50,6
Electrical installations 46,7
Other capital investments 146,1
Investment portfolio 92,1
Intangible investments 29,2
Total: 656,9

RESULTS AND DISCUSSIONS

Based on the results of the allocation of investment resources identified in the solution of the
optimization task, the total amount of investments for 2012 amounted to 656.9 thousand UAH,
which is 66.9 thousand UAH. more than suggested by the company's management. Moreover, the
model proposed to increase the investment of money in research and development, training,
securities. According to the main types of equipment, the model provides the same investment
amounts as in the investment project of “Pavlogradvygillya” OJSC. Reduction of investments by
the model is proposed in direction of other capital investments and for certain types of equipment.
The financial indicators proposed by the neural network and obtained as a result of the
implementation of the investment project of the company with the definition of absolute growth, are
given in Table 4.

Table 4
Dynamics of the main financial indicators as a result of the investment project implementation,
UAH ths.
FI PFI FIE, FIM, AGE AGM
2011. 2012 2012,
Profit 2210,00 2275,00 2270,00 2523,00 65,00 313,00

where:

FI — financial indicators;

PFI — planned financial indicators;

FIE; — financial indicators received by the neural network as a result of the implementation of
the investment project proposed by the enterprise;
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FIM, — financial indicators for 2012, obtained as a result of the investment project
implementation after solving the optimization task;

AGE — absolute growth from the realized investment project planned by the enterprise;

AGM - the absolute growth from the investment project implementation after solving the
optimization task.

Perform a comparison. As can be seen from Table. 4, both investment projects - the
optimization investment project and the plan of management of the coal mining enterprise - proved
to be effective and have a positive impact on the increase of the main financial indicators compared
to the previous ones in 2011. But the project, obtained as a result of the solution of the optimization
problem, more intensively affects the increase of the main financial indicators of the coal mining
enterprise. The profit, obtained as a result of the investment project of the enterprise, amounted to
2270,00 thousand UAH, and the resulting optimization distribution of investment resources -
2523,00 thousand UAH, thus the amount of the economic effect was 253,00 thousand UAH.

In order to test the methodology for determining effective investment volumes, the classical
methodology for evaluating the effectiveness of investment projects was used [16-21]. The
following set of indicators was used:

1. The present value (PV) is calculated for the constant discount interest by the formula:

PV = z P
IR TCEE
where:

Pt — cash receipts for a selected time period,
r — discount interest.
PV =2523.0/ (1 + 20%) = 2102.5 thousand UAH

2. Net present value (NPV) is defined as the amount of streaming effects (i.e., exceeding
revenue over expenses) for the entire estimated project period over those in the beginning of the

project:
Pf - ICt
NPV = Z
(1+nr)t

where:

ICt is the investment (expenses) made during a selected time period.

If NPV value is positive at a given discount interest (NPV> 0), the project can be considered
effective and consider its acceptance or further analysis. The higher the NPV value is, the more
effective the project is. If NPV <0, then the project is considered ineffective.

NPV = (2523 — 656,9) / (1 + 20%) = 8886,19

3. The index of return on investment (RI) is the ratio of the sum of these effects to the

investment volume, i.e.:
Pl = z i Ic
N - 1+t /
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The return on investment index (index of profitability) is closely related to the NPV: if NPV
value is positive, then RI> 1, and vice versa. Thus, if RI> 1, then the project is considered effective,
and if RI <1 - it is ineffective.

PI = (2523 / (1 + 20%)) / 656,9 = 18,28

4. The internal rate of return (IRR) is the norm of the r discount when NPV = 0 (this means
that the size of the consolidated effects is equal to the consolidated investment), which is
determined by the formula:

IRR—Z i
IRTCEDE

The NPV value of the investment project reflects its efficiency at a given predetermined rate
of the r discount, and the IRR is determined by the method of successive approximations and
compared with the required rate of return on investment. If the IRR value is not less than the
required return on investment, then the investments are worthwhile. Otherwise, the project is
rejected.

With the IRR indicator, the maximum relative cost level acceptable for the analyzed project
can be determined. For example, if the project is fully funded by a commercial bank loan, the IRR
value indicates the upper limit of the acceptable level of the bank interest rate, the excess of which
turns the project into an unprofitable one.

65
IRR =
1+20%

= 3128 thousand UAH

5. The account rate of return (ARR) is the ratio of the average annual net profit of the project
Pcp (balance profit minus deductions to the budget) to the average annual amount of investment
ICcp (without residual or liquidation value):

Pep

ARR = - 100%

Cep

The ARR indicator is calculated without discounting costs and profits, so it does not allow
to consider the difference between projects with similar annual average profits, but those that vary
in time.

ARR = (2523 / 656,9) - 100% = 3,84

6. The payback period (PP) is the minimum time interval (from the beginning of the
project), beyond which the integral return on the project becomes positive and remains the same. In
other words, it is a period of time from which initial investments and other costs associated with the
project are covered by the results. The sequence of calculating the payback period depends on the
uniformity of distribution of the estimated return on investment. If the profit is distributed over the
years evenly, then it is proposed to use the following formula:
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where:
P/ is the annual profit from capital.

PP =656,9 /2523 = 0,26

Thus, based on the calculation of the efficiency of an investment project using the classical
methodology for assessing the investments efficiency, we can conclude that, in accordance with all
of the above indicators, the project proved to be effective.

CONCLUSIONS

The authors received a number of important results that make up the scientific novelty of the
work.

For the first time: theoretical aspects of management of investment activity at the coal
mining enterprise, which are reflected in the complex of economic and mathematical models, which
include determination of profit of the mine from the realization of the investment project,
determination of necessary investment volumes and optimization of their distribution on the
criterion of profit maximization, are developed;

Improved:

- a model for determining the effectiveness of investments, which allows to determine
the profit of the coal mining enterprise from the implementation of the investment project. Unlike
existing ones, the model takes into account a group of factors inherent in the coal mining industry
itself, such as geological factors and technical characteristics of coal;

— - the model of the neural network, which performs the definition of necessary
investments in a coal mine at the expense of its own funds in conditions of uncertainty, which,
unlike existing ones, takes into account geological factors and technical characteristics of coal,

- a model for optimizing the distribution of investments in a coal mine, which, unlike the
existing ones, determines the optimal volumes of investment that help maximize profits not only by
types of investments (tangible, financial, intangible), but also by 12 kinds of investments (9 kinds of
investments in equipment, investments in capital investments, securities portfolio, intangible
investments), which are most characteristic for a coal mining enterprise;

Got further development: the classification of factors that influence the efficiency of
investment projects in coal mining enterprises, to which, in addition to the existing ones, technical
characteristics of coal have been added.
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OIITUMI3AIIA YIIPABJISTHHS THBECTHUIIISIMHA HA BYTLUIBHIN IITAXTI 13
3ACTOCYBAHHSIM MOJIEJII HEMPOHHUX MEPEX

Yypikanosa Ouiena FOpiiBHa JIncenko Mapuna OJjiekcanapiBHa
HTY «/[ninpoecvka nonimexnixay 3anopizvkuil HayionanbHUll YHigepcumem
Aninpo, Yxpaina 3anopidcorca, Yrpaina

OcHOBHa MeTa CTaTTi TOJIATAE Yy poO3poOIl KOHIENTYadbHUX IIOJOKEHb Ta CHUCTEMH
€KOHOMIKO-MaTeMaTHYHUX MOJENe yNpaBiIiHHS 1HBECTULIHHOIO iSUIBHICTIO BYTJIEBHI00YBHOTO
MIJIPUEMCTBA, BKJIIOYAIOYM BJIOCKOHAJIEHHS MPUHLMIIB 1 METOMIB aHaji3zy HpuOyTKOBOCTI
IHBECTHUIIITHUX TPOEKTIB Ta ONTHUMAJIBLHOTO PO3MOJINYy iHBEeCTUIINA. Buxonsuwm 3 mporo, y craTTi
oOTpyHTOBaHA HEOOX1AHICTh BUPIIIICHHS TAKUX MTUTAHb:

—  BHU3HAUUTH IIiJII IHBECTUIIHHOT MiSTILHOCTI HA BYTVIEBUIOOYBHUX ITiITPHUEMCTBAX;

— CHCTeMaTH3yBaTH ¥ BU3HAYWTH CTATHCTHYHO 3HAYMMi (PAKTOpH, SKi BIUIMBAIOTH Ha
IHBECTUIIIIIHY AISUTbHICTD HA BYTJIEBUI00YBHUX MiANPUEMCTBAX;
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—  copmyBaTH €KOHOMIKO-MaTeMaTU4YHy MOJIENIb BU3HAUCHHs OOCSTIB IHBECTYBaHHS 3 METOIO
OTPUMaHHS CyMH, SIKY BYTJICBUI00YBHE MIAMIPUEMCTBO CIIPOMOYKHE BUILINTH HA IHBECTYBAHHS;

—  chopmyBaTH €KOHOMIKO-MaTeMaTHYHy MOJEIb BHU3HAYEHHS MPUOYTKY MiANpHEMCTBA Y
pe3ynbTaTi peasizallii IHBECTUIIIIHOTO ITPOEKTY.

— TIOKa3aTd AOUUIBHICTh 1 MEPCIEKTHUBHICTh BIPOBA/KEHHS PO3POOJICHOTO KOMIUIEKCY
MOJICJICH, TIEPEBIPUTH 1X MPAKTHYHY €(DEKTHUBHICTD.

3a 10MoMOror HEMPOHHHUX CITOK 0YyI0 MOOyI0BAaHO MOJENh 3a 12-Ma BUJAMU 1HBECTYBaHHS
(9 BuuiB iHBecTHIIM B OOJaJHaHHS, IHBECTHUIli y KamiTajabHI BKJIAACHHS, y MOPTQENb MIHHUX
mamnepiB, HeMarepiaslibHiI IHBECTHIIIi), IO € HAWOUIBII XapaKTePHUMH IS BYIJIEBHIOOYBHOTO
mianpuemMcTBa. Po3po0ieHo MeTOIMKy OnTHUMI3allii po3MmoIily 1IHBECTHIIIM Ha BYTUIbHIN MIaXTi, SKa
Ha BIIMIHY BiJl iCHYIOUMX BU3HA4Ya€ ONTUMAaJIbHI 00CSTH IHBECTYBaHHS, 1110 CIIPUSIOTh MaKCUMi3allii
npuOyTKy 3a 12-mMa moxensmu iHBecTyBaHHs. CTBOpEHI B XOAl JOCHIPKEHHS EKOHOMIYHI Ta
MaTeMaTH4HI MOJEJ BUPIIIYIOTh HACTYIHI MUTAHHS:1) aHai3 BIUIMBY T€OJIOTIYHUX (DAaKTOpiB Ta
TEXHIYHUX XapaKTEPUCTHUK BYTUIA HAa €(EKTUBHICTH POOOTH BYIJIeI00YBHOTO MIIMPUEMCTBA Ta HA
e(eKTUBHICTh 1HBECTHILIIH; 2) aHaji3 BIUIMBY 00cATIB 12 BHIIB iHBECTHIIN HA PiBEHb MPHUOYTKY
BYTUIBHOT IIAXTH; 3) BU3HAUCHHS CyMH, SIKY BYTUIbHA IIaXTa MOXKE BUJIUIUTH HA 1HBECTYBaHHS 3a
BJIACHI KOIITH; 4) BU3HAYCHHs NMPHOYTKY BiJ MEBHOTO IHBECTHLIHHOTO MPOEKTY 3 ypaxyBaHHSIM
yCiX BHIE3a3HAYEHUX MapaMeTpiB; 5) MOKIHUBICTh KOPUTYBAHHS 1HBECTUIIHHOTO MPOEKTY 3 METOIO
OTPUMaHHSI MAKCUMaJIBHOTO MPHOYTKY.

KurouoBi cioBa: ByriibHa NpPOMHCIOBICTb, 1HBECTHIIl, CTATUCTUYHO 3HAUyIli (aKTopw,
€KOHOMIKO-MaTeMaTH4IHI MOJIelli, HeHPOHHI MEpexkKi, ONTHMi3alis.

ONITUMM3ALNS YIIPABJIEHUSI THBECTUIIMSIMHA HA YFOJII)HOﬁ IMAXTE C
INPUMEHEHHUEM MOJAEJIM HEUPOHHOU CETHU

Yypukanosa Enena IOpreBna JIbicenko MapuHa AnekcaHIpoBHA
HTY «/lnenposckas noaumexnuxay 3anoposicckuli HaYUOHATLHBLIL YHUGEPCUMEN
Anenp, Yxpauna 3anopoorcve, Yrpauna

OcHOBHasl 11eJ1b CTaThbU 3aKJII0YAETCS B pa3pab0TKe KOHIENTYaIbHbIX MOJI0XKEHUH U CUCTEMBbI
SKOHOMHMKO-MaTEMaTHYECKUX  MOJENEH  YIpaBIEHHS  WHBECTULMOHHOM  JIE€ATEIBHOCTBIO
YIe100bIBAIOIET0 MPEANPUATHUS, BKIIIOUAsi COBEPIICHCTBOBAHUE NMPUHIUIIOB U METOOB aHAIN3a
NpUOBIIBHOCTY WHBECTULMOHHBIX TPOEKTOB M ONTUMAJIbHOTO paclpe/ieleHus WHBECTUIHH.
Hcxons u3 31010, B CTaTbe 000CHOBAHA HEOOXOIUMOCTh PEIIECHHS CIETYIOIUX BOIIPOCOB!

- OTPEAEIUTD LEJIN MHBECTUIIMOHHOM JIeTEeIbHOCTH Ha YIie100bIBAOIINX TPEIIPUATHSX;

- CHCTEMaTH3UpOBaTh M ONPEIENUTHh CTATUCTHUUECKH 3HAUYMMBbIe (PAKTOPBI, BIUSAIOIIME Ha
MHBECTULMOHHYIO JIESIT€IbHOCTD Ha YIIIe100bIBAIOIINX TPEIIPUATHIX;

- copmupoBaTh  HKOHOMHKO-MaTeMaTHuyecKas  MOJENb  ONpeelieHus  00beMOB
MHBECTUPOBAHUS C LIENbIO MOJyYEHHsI CYMMBbI, KOTOPYIO YIiie00bIBatolee MpeIIpUsTHe CIIOCOOHO
BBIIEJIUTh HA UHBECTUPOBAHUE;

- c(opMHPOBATh HIKOHOMHMKO-MaTeMaTHUEeCKasi MOJEIb ONpeAeTIeHNUs NPUObUIH NPEANPUATHS
B PE3YJIbTATE PeATU3al[M1 HHBECTULIMOHHOI'O IIPOEKTA.

- TIOKa3aTh I11eJ1eCO00Pa3HOCTh U MEPCIEeKTUBHOCTh BHEAPEHHS pa3paOOTaHHOTO KOMILIEKCca
Mojiesiel, MPOBEPUTH X MPAKTHUECKYIO 3PPEKTUBHOCTD.

C nmoMmoI1bI0 HeMPOHHBIX ceTeil OblIa mocTpoeHa Mojesb 1o 12-Tu BuaaM HHBecTUpoBaHUs (9
BUJIOB UHBECTHUIIMI B 000pYyJ0BaHKHE, MHBECTULIUU B KallUTAJIbHbBIE BIOXKEHUS, B TOPT(HEb EHHBIX
Oymar, HeMaTepuallbHble  WHBECTULMH),  SBISIOTCA  Hauboyiee  XapaKTepHBIMH  JUIA
yriaenoObiBaomiero npeanpuatus. Pa3paboraHa MerTonuMKa ONTHMHU3ALMM  pacHpeleeHUs
MHBECTUIMI HAa YrOJIbHOM IIAaXTe, B OTIMYHME OT CYIIECTBYIOIIMX OIPEAEIAET ONTUMAJbHbIE
00bEMBl HMHBECTHPOBAHUS, CIIOCOOCTBYIOIIMX MaKCHUMM3alMK MpuObuM 3a 12-10 MojensaMu
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nHBecTHpoBaHus. CO3/1aHHbIE B XOJI€ MCCJIEIOBAHMUS SKOHOMUYECKHE M MAaTeMaTUYeCKHEe MOJACIIH
pelIaT CcieayroIie BOMPOCh: 1) aHalu3 BIUSHUS TEOJOTMYecKUX (aKTOPOB M TEXHUYECKHX
XapaKTepUCTHK YT Ha JPQPEKTUBHOCTH pabOTHl YIIeAOOBIBAIOIICTO WPEANPHUITHS W Ha
3¢ PEeKTUBHOCTh MHBECTULIMI;, 2) aHAIW3 BJIMSIHHS OOBbEeMOB 12 BHUJIOB MHBECTUIIMHA Ha YPOBCHB
MpUOBUTA YTOJIBHOW MIAXTHI; 3) ONMpeNeIeHHe CyMMBI, KOTOPYIO YTOJIbHAsSI [IaXTa MOXET BBIICIUTH
Ha WHBECTHUPOBAaHUE 3a COOCTBEHHBIE CpelCTBa; 4) ompenesneHue NpUOBUIM OT OMPENEICHHOTO
WHBECTUIIMOHHOTO MPOEKTa C YYETOM BCEX BBILICYIOMSIHYTHIX MapaMeTpoB; 5) BO3MOXKHOCTb
KOPPEKTUPOBKU MHBECTUIIMOHHOTO MPOEKTA C LENbI0 MOTYYSHHUS] MAKCUMAaJIbHOM MPUOBUIH.

KuroueBble cjioBa: yrojibHasi NPOMBIIUIEHHOCTh, UHBECTUIIMU, CTATUCTUYECKU 3HAYUMBIE
(bakTopbl, 5KOHOMUKO-MaTeMaTHUYEeCKHE MOIETN, HEUPOHHBIE CETH, ONITUMU3ALIUA.
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Abstract

The purpose of the study is to identify the ways to increase social responsibility in the
modern management of industrial enterprises on the example of corporation “Arterium”. The basic
principles that have been used in the research are historical, systematic and comparative methods,
institutional and structural-functional approaches. In the paper the theoretical foundations of
corporate social responsibility were considered, foreign and domestic practices were analyzed, in
particular, based on “Arterium” corporation. The urgency of the work is to study the current state of
corporate social responsibility in Ukraine, and, in particular, at the “Arterium” enterprise. More and
more companies are introducing CSR into their business, business standards are changing, and
socially responsible behavior becomes an essential element of successful entrepreneurship. It was
found that the corporation, implementing the principles of social responsibility of business towards
society, focuses on the following areas: business ethics and ethical marketing, innovation and
product development, patient health and safety, protection against fraud, investment in employee
training, environmental policy and Green office, support for health, sports and education programs,
community care.

According to the results of the conducted research:

- the situation and effectiveness of corporate social responsibility at the specified enterprise
have been substantiated:;

- the algorithm for developing a social report for “Arterium” corporation has been proposed as
a method of increasing social responsibility.

To achieve the goal, the following tasks have been solved:

- the essence of the concept of corporate social responsibility and the state of CSR in the
world have been investigated,

- the activity of “Arterium” corporation has been analyzed,

- the state of corporate social responsibility in Ukraine has been assessed;

- the experience of foreign companies in the field has been studied.

Keywords: corporate social responsibility, social reporting, social control, social investment.

JEL Classification: M11, M14, M31.
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INTRODUCTION

The current state of development of society is characterized by complexity, inconsistency and
ambiguity, due to a number of factors of subjective and objective nature. The effectiveness of the
reform processes largely depends on the existence of an effective mechanism of public regulation. It
is confirmed that any project has greater chances to succeed provided that it has quality
scientifically grounded support. The current situation determines the need for scientific
understanding of the complex problems in the field of social responsibility.

Social responsibility is an integral element in the macro-system "state-society-person”.
Effective social control is one of the first signs of an independent democratic social state of civil
society. Through the implementation of a set of actions aimed at increasing the level of social
responsibility of industrial enterprises, it is possible to improve the situation in the social, economic,
political and other spheres. However, at this stage of development, the implementation of this set of
actions is not possible for a number of reasons.

The problem of implementation of corporate social responsibility in industrial enterprises is
its multifaceted character. Attention to corporate social responsibility in Ukraine has recently
emerged. Due to this fact, analysts and scientists do not have a unified approach to understanding
the problem.

LITERATURE REVIEW

The term “corporate social responsibility” (hereafter CSR) is considered by such foreign
researchers: Thomas Bredgaard (2004), Howard Bowen (2013), Jeremy Moon (2014), Milton
Friedman (1970), Philip Kotler (2005), Peter Drucker (1993) and many others.

Own vision of corporate social responsibility in Ukraine has recently begun to form. The
following scholars worked on the study of CSR: G. Popovich, F. Evdokimov, G. Nazarov, O.
Filipchenko, Yu. Saenko, O. Osinkina and others.

METHODOLOGY

The acceptance of social responsibility is entirely voluntary. It can depend only on the desire
of the company to contribute to the development of society. Social responsibility is aimed at
streamlining, harmonizing social relations and ensuring their progressive and stable development.
Social responsibility ensures social and personal security, maintains and strengthens social
harmony, the integrity of society and the state. Social security, therefore, objectively requires a
reliable mechanism of social responsibility (V. Hryshchuk, 2012).

Social responsibility is the responsibility of the management of the organization to make
decisions and carry out actions that increase the level of well-being.

In recent years, the institute of corporate social responsibility (CSR) has gone from the
organizational and managerial exoticism of global corporations to standard technologies for the
introduction of this phenomenon into the practice of organizations of various forms of ownership
and management, of various sizes and types of economic activities operating around the world (A.
Kolot, 2018). Moreover the methodology for assessing the effectiveness of socially responsible
activities of the enterprise has been recently created. This method is aimed at determining the
effectiveness of social investments of the enterprise by calculating quantitative and qualitative
indicators (Table 1).
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Table 1

Methods of quantitative and qualitative assessment of CSR of the enterprise

Quantitative indicators

Quality indicator

The index of specific social investments (IL) — represents
the value of social investments of the surveyed
companies per employee (in monetary units):

no
i=1 Ci

I :
i=1 Li

IL = X 100%

where Ci is the volume of social investment of the | - th
company (including voluntary and mandatory costs of
social programs); Li is the average number of employees
of the i-th company; n is the number of companies
participating in the survey.

The qualitative index of social investments for the i-th
enterprise ( IKi ) shows the level of complexity of social
activity of the enterprise, %:

m
1
IKi = —ZX" % 1009
i (m. 1 ij) %
J:

where Xij is a Boolean variable that takes the value 1 if j -
a sign takes place in the i - th company, and is equal to O if
the sign is absent; m is the number of signs by which the
social activity of the company is evaluated, participates in
the study.

The share of social investments of the surveyed
companies in their total sales ( 1S) is measured as a
percentage

_ ZiCi

S = s

X 100%

where Si is the sales of the company.

The qualitative index of social investments for the j - th
trait (IKj) shows the degree of presence of this qualitative
trait in the statistical voters of the enterprise, %:

n
1
IKj = (HZ Xij) x 100%
=1

where n is the number of companies participating in the
study.

The share of social investments of surveyed companies
in the total amount of their profits before taxation (IP),
which is measured as a percentage:

N
i=1 Ci

IP =
i, Pi

X 100%

where Pi — the amount of profits before taxation of the i-
th company.

The general qualitative index of social investments (1K)
shows the level of complexity of the social activity of the
enterprise,%:

n

IK:(nim)Z_

i=1j

m
Xij) X 100%
=1

Source: compiled based on “Arterium” Corporate Social Responsibility Report (2013).
RESULTS AND DISCUSSION

The term “corporate social responsibility” is widely used by general public due to the fact that
it more accurately reflects the modern approach to socially responsible behavior of business
organizations. The interpretation of social responsibility as a corporate one is justified by a number
of factors:

1. Leading corporations have shown commitment to socially responsible behavior and social
activity in its broadest sense.

2. The corporation is the leading and most complex organizational form of doing business.

3. The focus on the corporation does not deny the focus on any other structures that embody
business and managers formulating organizational (corporate) policies and their constituents; it
gives grounds for talking about the adoption of organizational (corporate) citizenship.

Corporate social responsibility is divided into internal and external (Table 2).

Table 2



Protsenko, V. and Oliinyk, O. (2019). “Increasing social responsibility in the management of industrial
enterprises (using the example of “Arterium” corporation)”, Management and entrepreneurship: trends of development,
3(09), pp. 52-65. DOI: https://doi.org/10.26661/2522-1566/2019-3/09-04

Social Responsibility Groups

Internal social responsibility

External social responsibility

1. Medical and social insurance

1. Sponsorship and corporate charity

2. Stability of compensation system

2. Environmental protection

3. Safety of work

3. Interaction with local authorities

4. Development of human resources (training programs)

4. Participation in crisis situations

5. Responsibility to consumers

Source: compiled based on T. Antoshko et al (2013).

Principles of Corporate Social Responsibility are a new system for improving the
competitiveness of enterprises, which requires the establishment of close links between inter-branch
corporate associations and representatives of the state and society. Implementation of the principles
of corporate social responsibility will reduce costs, operational risks, increase revenues, stimulate
innovation, facilitate access to commodity markets and capital markets, improve reputation, etc. (Y.
Behma et al, 2006).

The choice of following corporate social responsibility policies is strategically important.
Thus, corporate social responsibility as a policy and the concept of strategic development of an
enterprise implies: formation and strengthening of image and business reputation; corporate
development (restructuring and organizational changes involving representatives of senior
management of enterprises, their staff and public organizations); ecological policy and use of
natural resources; management of personnel development; health, safety and health, and respect for
human rights; interaction with local authorities, state structures and public organizations for solving
common social problems, etc. (A. Kolot, 2018).

When analyzing foreign enterprises, it can be concluded that corporate social responsibility
plays an important role in the formation of efficient economy, because it is based on the use of CSR
standards. Table 3 shows companies that use CSR principles in their activities.

Table 3

Corporations of foreign countries that use the principles of CSR

Country Company CSR Standards
1 2 3
France Citroén France Citroén Dow Jones Sustainability Index, FTSE4Good Indices, EMAS
System, AA1000 Standard, European Union Eco-Label
Brazil Petroleo Brasileiro S.A. FTSE4Good Indices, 1SO9000 / 1SO14000 Standards,
AA1000 Standard
Australia Orica Code of Business Conduct of APEC Countries, FTSE4Good Indices,
1ISO9000 / 1SO14000 Standards, AA1000 Standard, European Union
EcolLebel
UK British Dow Jones Sustainability Index, FTSE4Good Indices, EMAS System,
Petroleum AA1000 Standard, European Union Eco-Label
Denmark FL Smidth Dow Jones Sustainability Index, FTSE4Good Indices, 1SO9000 / 1SO14000
Standards, AA1000 Standard, Ethical Trade Initiative, Eco-Label of the
European Union

Table 3 continuation on the next page
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Table 3 continuation

1 2 3

India Reliance FTSE4Good Indices, 1ISO9000 / 1ISO14000 Standards, AA1000 Standard
Industries

Spain Magquinaria FTSE4Good Indices, EMAS System, AA1000 Standard, European Union
GEKAS. A Eco-Label

Italy Impregilo FTSE4Good Indices, EMAS System, AA1000 Standard, European Union
S.p.A. Eco-Label

Germany Henschel Dow Jones Sustainability Index, FTSE4Good Indices, EMAS System,

AA1000 Standard, European Union Eco-Label

Japan Yamaha Motor | APEC Business Conduct Code, Dow Jones Sustainability Index,
Company FTSE4Good Indices, EMAS System, AA1000 Standard
Limited

Source: compiled based on N. Tkachenko (2008).

The main benefits and incentives of Ukrainian companies following CSR are:

- increase in profits, increase of company growth rates;

- the opportunity to access socially responsible investments, distributing which investors take
into account the indicators characterizing the company's social and ethical spheres in the field of
environmental protection (FTSE4Good, Dow Jones Sustainable Index);

- possible reduction of operating costs, for example, by reducing waste from production or
processing, increasing the efficiency of the use of electricity or selling recycled materials;

- improvement of the reputation causing further opportunities for developing, entering new
markets and opening new business directions;

- sales growth, increase of customers’ loyalty;

- increase of labor productivity;

- increase of competitiveness of the company as a whole.

One of the corporations that use CSR is “Arterium” corporation. The Ukrainian
pharmaceutical company “Arterium” works in a sphere that values human health and life most of
all, and this business is united by more than two thousand employees. Social responsibility is an
important and complex concept for the company. Using this term implies the responsibility of all
the groups and target audiences affected by the activities of this corporation. The corporation seeks
to establish a harmonious, trusting and long-term relationship with all of them.

The corporation is aware of the importance of social, regulatory and environmental issues and
the harmonious existence of all organizations and individuals with whom the company interacts.
The corporation is a powerful Ukrainian pharmaceutical manufacturer and seeks to bring as much
benefit as possible to the country, its people and society as a whole.

There are still areas in need of support and assistance on the country's path to European
values, and therefore the corporation devotes great attention to the revival of the charity traditions
that were laid down by the founders of the “Arterium” corporation. Within the framework of
charitable activities a program of assistance to local communities is being implemented at the
locations of corporation enterprises — Kyiv and Lviv.

Major efforts in the area of social responsibility focus on such important areas as ethics,
products, employees, the environment and society. “Arterium” company defines these areas as key
in its activities.

Consider the key areas of the “Arterium” corporation in more detail:

1. Ethics: clinical research and business ethics (ethical marketing).

Clinical trials are critical to determining the safety and effectiveness of new drugs. Patient

safety for a company is a key issue at the stage of pharmaceutical development.
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“Arterium” carries out clinical trials in accordance with: GCP standards (proper clinical
practice is an international standard of ethics and quality of scientific research that describes the
rules for designing, conducting, maintaining documentation and reporting on research involving
human being as a subject) and GLP (due laboratory practice - a system of norms, rules and
guidelines aimed at ensuring the consistency and reliability of laboratory research results), the order
of the Ministry of Health of Ukraine "Procedure for conducting clinical trials of medicine tools and
examination of materials of clinical trials”, instructions "Medicines. Good clinical practice",
approved by the order of the Ministry of Health of Ukraine, legislation of the countries in which
“Arterium” carries out clinical research.

In conducting preclinical studies “Arterium” adheres to the norms and requirements of such
documents: the order of the Ministry of Health of Ukraine “On approval of the procedure for pre-
clinical study of medicinal products and examination of materials for pre-clinical study of medicinal
products”, the European Convention for the Protection of Vertebrate Animals used in experiments
or in other scientific goals. The company conducts research in Ukraine, Russia and Belarus. All
employees of the company involved in the process of organizing clinical trials are regularly trained
in compliance with international standards and regulations. “Arterium” is a member of the
Association of Clinical Research Organizations (Russia). The corporation seeks to comply with
high ethical standards and compliance with all local, national laws and international norms of the
countries where it conducts its business. “Arterium” operates ethically and responsibly in all
spheres of activity: from research and development to production and marketing. Compliance with
the rules of ethics with regard to employees, patients, clients, suppliers and other stakeholders is one
of the main approaches to corporate responsibility in “Arterium” corporation.

Business ethics: the principles of ethics of business relationships of employees. This
document establishes the standards of relationship between the company, its employees and
partners. The ethical principles serve as the basis for the adoption of daily decisions and help
maintain the reputation of an honest and reliable partner. From the employees, the company expects
the observance of ethical standards in all aspects of its work, the performance of its work honestly
and conscientiously, in compliance with the principles of corporate responsibility, as well as the
provisions of the current legislation and regulations.

Ethical Marketing: The responsible marketing activity of “Arterium” employees enables
healthcare providers to receive reliable information about medicines and, thus, promote the rational
use of drugs with maximum benefit to the health of patients. By cooperating with health
professionals, all “Arterium” employees adhere to current laws, rules of good practice of promotion,
industry codes and internal standards of the Corporation.

Transparency in business: openness and transparency are integral elements of dialogue with
stakeholders and the basis of trust between the parties. “Arterium” is a big conscientious taxpayer.
By replenishing in time and in full the budget, the corporation takes direct part in improving the
welfare of the country, contributing to raising the standard of living of citizens.

2. Innovations and product development

To meet the needs of each patient, the corporation is constantly looking for fresh solutions to
develop new drugs and improve existing ones. The development of new drugs is carried out in
accordance with the concept of “Quality through Development”, according to which the
composition, technology and system of specification of new drugs are developed, their pre-clinical
and clinical studies are carried out in accordance with the rules of GLP and GCP. In addition, for a
number of medicines that have been in the company's portfolio for a long time, the development
and additional clinical research in accordance with modern regulatory requirements is being
planned.

The Corporation promotes the health of patients through the development and production of
innovative and high-quality drugs. Due to active innovation, cooperation with leading scientists,
application of advanced technologies and quality standards in production, the portfolio of products
of the company is regularly replenished with new drugs.
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The health and safety of the patient is the main goal of the corporation. “Arterium” strives to
provide quality at every stage of the product life cycle, from pharmaceutical product development
to distribution to the end user. “Arterium” controls the safety and efficacy of the product, from the
development and research of the future drug, the selection of raw materials, components,
packaging, technology, registration and entry into the market and ending the termination of the
release of the drug in all markets. The Corporation maintains and develops feedback from
consumers on all aspects of the quality of its products to ensure effective and safe treatment or
prevention of diseases. Feedback with consumers is provided through Pharmacovision, work with
complaints and customer interaction.

Falsification protection: counterfeit medicines represent a danger to the consumer and can
cause serious illness. The high quality of drugs, including the adequate level of protection against
possible falsifications is a strategically important tasks for the corporation. “Arterium” constantly
improves the methods of protection against falsification and for this creates an original, difficult to
reproduce the packaging layout, as well as provides protective unique elements. These methods of
protection provide more assurance that the consumer will receive a quality drug.

3. Employees

“Arterium” invests in training and development of employees and provides them with wide
opportunities for professional growth. The “Arterium” corporation personnel development system
covers all categories — from workers and specialists to plant management and management
companies.

“Arterium” confirmed the compliance of the labor protection system at the enterprises
Kyivmedpreparat and Halychpharm with the international standard OHSAS 18001: 2007. Internal
communications. Corporate portal — with the help of an intranet portal employees learn and discuss
corporate news, changes in procedures, use the electronic database of corporate documents,
participate in contests and plan joint leisure activities. Access to the portal company also provides
employees whose activities are not related to work on the computer — through so-called
“infokiosks”. The corporate newspaper (Pulse newspaper) is published once a quarter and provides
employees with information on the major events in the company.

Corporation “Arterium” believes that employees are the basis of the successful work of each
enterprise. That is why the company's management invests a lot of money in the development of
employees. Specific data is shown in Table 4.

Table 4
Calculation of expenses for personnel development
Indicator 2015 2016
Number of employees trained and 2429 2700
retraining, persons 3 000 000 3200 000
Total expenses for training and retraining of staff, UAH 1235, 1 1185,20

Source: compiled by the author.

As a result of the analysis, the following conclusion can be drawn: despite the increase in the
cost of training and retraining of staff, the average cost per employee has decreased. It is evident
that workers have become more evidenced by the rapid development of the corporation. The
company managed to minimize costs per employee, leaving staff development programs as
effective.

4. Ecology

The “Arterium” corporation has introduced the Environmental Policy, which sets out the
commitment of the company's top management, annually updates the goals and targets for reducing
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the environmental impact and evaluates the achievement of the level of environmental
characteristics.

Green Office: The corporation is committed to complying with the concept of the Green
Office in the company. For this purpose the company has introduced the practice of
videoconferencing to reduce the number of business trips; has reduced the volume of paper
consumption (due to double-sided printing); has activated "sleep mode” on all working computers;
recommends that staff shut down all equipment from the network for the night; participates in eco-
events.

5. Society

When selecting projects for investment in the social sphere, the priority for the corporation is
to support programs in the health, sports and education sectors.

Program “What to Know”. In order to raise awareness of the population about the common
diseases in 2012 the program “What to Know” was initiated. In cooperation with the leading
healthcare professionals, an information campaign was conducted, in which the population was
informed about the methods of prevention of the most common diseases.

The program of work with interns: in implementing the program of work with trainees, the
corporation offers students and graduates to undergo internships in the company, the best
participants being offered further cooperation. More than 10 higher educational establishments of
Ukraine receive support in the form of a professional base for educational, pre-graduate and
industrial practice. The corporation also helps to equip the audience in compliance with the
requirements of the specialized training directions (Arterium Corporation, 2013, “Corporate Social
Responsibility Report”).

The activities of “Arterium” corporation correspond to the principles of social responsibility.
In the corporation there are various programs that indicate its active participation in public life and
dialogue with various social groups; careful attitude to the environment, employee care and
environmental environment, etc. In our opinion, corporations need to pay attention to the deepening
of social responsibility of business towards partners and the wider external environment in general.
Despite all of these benefits and strengths of the “Arterium” company in corporate social
responsibility, there are aspects that need to be addressed.

Since “Arterium” corporation is constantly engaged in socially responsible activities, it is
important to highlight the results of its activities to users. We believe it is important to focus on this,
because socially responsible activities are designed specifically for the needs of users. Thus, a
significant need for management is the formation of complete, reliable and operational information
for the adoption of effective socio-economic decisions. In order to meet these needs, it is necessary
to compile internal social reporting.

We will develop a general algorithm for compiling social reporting for “Arterium”
corporation, which can be used both for compiling the internal social report and external. Figure 1
graphically depicts the algorithm.

We propose to compile a social report of voluntary form. This will allow you to display only
the information that is required by the company. We recommend analyzing qualitative and
quantitative metrics in the report you created. Quantitative indicators need to be calculated
economically, according to generally accepted formulas, and thus it will be possible to obtain the
total amount of social costs. We recommend evaluating the qualitative indicators in a binary system,
analyzing all the data obtained in a comprehensive manner.

We believe that the creation of the structure of the social report involves the development of
sections and sub-clauses, which will allow the user to navigate the document and find the necessary
information. Quantitative and qualitative indicators call for grouping according to the sections
(Figure 1).

The responsible for drafting a social report should be a senior manager who coordinates social
projects. We believe that the social report should be made once a year. It is imperative to compare
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the results of the report with the previous years and plan the activity for the next year based on the
data.

1. Determination of the organizational principles of social reporting

The choice of social reporting form. Define the structure of the report and select the system of
qualitative and quantitative indicators

Identification of responsible persons. Selection of subjects of compilation of social reporting

Definition of terms for the accumulation of information, compilation and disclosure of social
reporting

2. Definition of methodological foundations of social reporting

Creation of a social report

Visualize a social report for its better perceptions by stakeholders

Final registration and release of the report

Submitting a draft social report to the company manager for review and approval

Evaluating the effectiveness of social reporting

Figure 1. Algorithm for Social Reporting by “Arterium” corporation

To form a qualitative social report, you must adhere to a number of principles. They will help
to structure the implementation of accounting procedures and reporting. Among the main
principles: systematic, scientific, autonomous, quantitative evaluation, materiality, hasty, efficiency,
transparency, clarity, analyticity, independence, consistency and timeliness. All data must be
documented.

The “Arterium” Social Report, in the first place, should satisfy the needs of the major groups
of stakeholders. Social reporting should reflect the priorities of the enterprise. It is important to
understand that the information displayed in the report should affect the decision-making of users
by reporting, be essential. Thus, drawing up a social report requires consistent and clear action,
which will be based on specific principles.

CONCLUSIONS

Social responsibility of business and corporate social responsibility are oriented towards
responsible attitude towards business, product or service, consumers, employees, partners,
environment, etc. Social responsibility pursues the goal of streamlining, harmonizing social
relations and ensuring their progressive and stable development. The concept of CSR was
considered on an example of the pharmaceutical company “Arterium”. It was found that the
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corporation, implementing the principles of social responsibility of business towards society,
focuses on the following areas: business ethics and ethical marketing, innovation and product
development, patient health and safety, protection against fraud, investment in employee training,
environmental policy and Green office, support for health, sports and education programs,
community care. To improve corporate social responsibility, an algorithm for creating a social
report was proposed. According to our plan, the structure of the report involves the grouping of
qualitative and quantitative indicators in terms of several sections in a randomized form. The
disclosure of indicators in accordance with the structure will serve as the basis for the adoption of
socio-economic decisions and future external social reporting.
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OIJIBUIIEHHA COIIAJIBHOI BIIMTOBIJAJIBHOCTI B MEHE/I’KMEHTI
BUPOBHUYUX NIANPUEMCTB (HA INPUKJIAI KOPIIOPALII “APTEPIYM”)

IIpouenko Baaaucaas OQueroBu4 Ouaiitnuk Ounekcanap MuxkoJiaiioBuy
3anopizvkutl HAYIOHANLHUL YHIgepCUmem 3anopizbkuii HAYioHaNbHUL YHigepcumem
3anopigicocs, Yrpaina 3anopidcorcs, Yrpaina

Y po06oTi pO3rASHYTO TEOPETUYHI OCHOBU KOPIIOPATHBHOI COIiabHOI BiJMOBIIAIBHOCTI,
MIPOAHAJI30BaHO 3apyOiKHI 1 BITYM3HSHI MPAKTHKH, 30KpeMa Ha OCHOBI Kopropawii «ApTepiym».
AKTyallbHICTh pOOOTH MOJSATa€ y AOCTIKEHHI Cy4acHOTO CTaHy KOPIOPATHBHOI COIL[aNbHOT
BIJNOBiJAJILHOCTI B YKpaiHi, 1, 30KpemMa, Ha MiIpUEMCTBI «ApTepiym». Bee Oinbie xommaHii
3anpoBaKyI0Th KCB y CcBOW0 JisIbHICTB, CTaHAAPTH IS Oi3HECY 3MIHIOIOTHCS 1 COIiaIbHO
BIJIMOBiJaJIbHA TMOBEMIHKA CTa€ O0OB’SI3KOBUM E€IEMEHTOM YCIIIIHOTO MiANMPUEMHHUITBA. MeToro
JOCITIIJDKEHHSI € BHSBJCHHS METOIB ITJIBUIICHHS COIIAJIBHOI BiAMOBIIAIBHOCTI B CYy4aCHOMY
MEHE/KMEHTI BHpPOOHMYMX MIANPUEMCTB Ha MPHUKIAAL Kopropamii «Aprepiym». B xomi
JNOCTIPKeHHsT OyJln0 BCTaHOBIGHO, WO KOPIOpalis, peaai3yloud MPUHIUIN  COLIaIbHOI
BIJINOBiAJILHOCTI Oi3HECY Tepesa CYCHUIbCTBOM, 30CEPEDKYEThCS Ha TAaKMX HAINpsMKax: JiIoBa
eTHKa Ta €TUYHUI MapKETUHT, IHHOBAIll Ta PO3BUTOK MPOAYKIIii, 30pOB’sl Ta Oe3leKa MaIieHTiB,
3aXUCT BiJ] IIaxXpaiicTBa, IHBECTHUIIIi B HABYAHHS MPAI[iBHUKIB, MOJITHKA 3aXUCTY HABKOJIHIIHBOTO
CepeloBHUINA Ta IOTPUMAHHS MPHHIUIY «EKOJOTiYHUI o¢ic», MIATPHEMKA MPOrpaM OXOPOHHU
3JI0pOB'sl, CIIOPTY Ta OCBITH, TPOMAJICHKUN AOTIIA.

JU1st TOCSITHEHHS TTOCTABJICHOT METH OyJIM BUPIIIEHI HACTYITHI 3aBIaHHS:

- IOCIIJ[PKEHO CYTHICTh MOHATTSA KOPIOPATUBHOI coliaibHOT BiAmoBinansHOCTI Ta cTan KCB y
CBITI;

- IpoaHaji30BaHa AisUTbHICTh KOpIopalii «ApTepiym»;

- OI[IHEHO CTaH KOPIOPATUBHOI COIIaIbHOT BiIIOB1IabHOCTI B YKpaiHi;

- BUBYEHO JIOCBiJ] IHO36MHUX KOMIIaHii y 3a3HadeHiil cdepi.

3a pe3ysibTaTaMu MPOBEACHOTO JOCIIIKESHHS:

- OOIPYHTOBAHO CUTYAIil0 Ta e()EeKTUBHICTh KOPHOPATUBHOI COLIANBbHOT BiJMOBIJAILHOCTI Ha
3a3Ha4€HOMY HiANPUEMCTBI;

- 3aIPOMOHOBAHO AJITOPUTM PO3POOKU COIAILHOTO 3BITY AJS KOpHopamii «ApTepiym» sK
METO/I HiABUIIEHHS COLIAILHOT BiAMIOBITAILHOCTI.

KuarouoBi cioBa: koprmopaTwBHa colliajdbHa BIANOBIAANBHICTH, COILllajdbHa 3BITHICTS,
COIlaIbHUI KOHTPOJIb, COIIalIbHI IHBECTHIII.

MOBBIIIEHUE COIIUAJIBHON OTBETCTBEHHOCTH B MEHEI)KMEHTE
MPOU3BOJCTBEHHBIX IPEJINPUATUM
(HA MPUMEPE KOPIIOPALIUU “APTEPUYM”)

IIpouenko Braguciaas Oserosn4 Ouneitnuk Anexkcanap Hukxonaesnu
3anoposicckull HAYUOHATLHBIL YHUEEPCUME 3anopodicckuill HAYUOHATLHBI YHUGEPCUME
3anopooicve, Yrpauna 3anopooicve, Yrpauna

B pabGore paccMOTpeHBI  TEOPETHYECKHE OCHOBBI  KOPIMOPATUBHOW  COIMATBHOMN
OTBETCTBEHHOCTH, TTPOAHATM3UPOBAHBI 3apYyOEKHBIE U OTEYECTBEHHBIC MPAKTUKHU, B YaCTHOCTH Ha
OCHOBE KOpIOpanuu «ApTepuym». AKTYaIbHOCTh pabOThI 3aKIIIOYAETCs B HCCIEIOBAaHUHU
COBPEMEHHOTO COCTOSIHUSI KOPIOPATUBHOM COLIMAJIBbHOM OTBETCTBEHHOCTH B YKpauHe U, B
YaCTHOCTH, Ha Mpennpustun «Aprepuym». Bce Oonpiie kommanuit BBoastT KCO B cBoro
NEeSATEeTbHOCTh, CTAHIAPTHI I OW3HECA MEHSIIOTCSA W COIHAJIBHO OTBETCTBEHHOE IIOBEJICHHE
CTaHOBUTCSI 00s3aTETIHHBIM AJIEMEHTOM YCIEIIHOTO MpeAnpruHUMaTeNnbeTBa. Llenbio nccnenoBaHus
SIBJISIETCSI  BBISIBIICHHME METOJOB TMOBBIIIEHUS COLMAJIBHON OTBETCTBEHHOCTH B COBPEMEHHOM



Protsenko, V. and Oliinyk, O. (2019). “Increasing social responsibility in the management of industrial
enterprises (using the example of “Arterium” corporation)”, Management and entrepreneurship: trends of development,
3(09), pp. 52-65. DOI: https://doi.org/10.26661/2522-1566/2019-3/09-04

MEHEKMEHTE MPOU3BOJICTBEHHBIX MPEANPUATHI Ha MpUMepe Kopropauu «Aptepuym». B xome
UCCleoBaHus ObUIO YCTaHOBJIEHO, YTO KOpIIOpalus, peadu3ys MNPUHIUIBI COLUATbHON
OTBETCTBEHHOCTH OW3Heca mepes 0OIIecTBOM, COCPEIOTAYNBACTCS HA CIEAYIOMINX HalpaBICHUSX:
JieNioBasi 3THKA W JTUYECKUN MApKETUHT, WHHOBALIMM W pa3BUTHE MPOAYKLHUHU, 370POBbE U
0€30MacHOCTh MAIMEHTOB, 3aIUTa OT MOIICHHHYECTBA, MHBECTHIIMM B OOYy4YCHHE PaOOTHUKOB,
MOJINTUKA 3alllUThl OKpY’Kalolleld cpeabl U COOMIOJCHHE NPUHLHUIA «IKOJOTUYECKUN OQHCH,
MOJIJIEPKKA MTPOTPAMM 3/IPABOOXPAHEHUS, CIIOPTA U 00pa30BaHUsI, OOITMHHBIN YXO/I.

Jljis nocTHKEeHMs! IOCTaBJICHHOM 11eTM ObUTH PelleHbl CIeIYIOIINe 3aJaun:

- HCCIIEIOBaHA CYTh MOHATHS KOPIOPATUBHOW COIMAIBEHON OTBETCTBEHHOCTH W COCTOSHHUE
KCO B mupe;

- MPOAHATIM3UPOBAHA JCSITEILHOCTh KOPIIOPAINH «APTEPHYM»;

- OLIEHEHO COCTOSTHUE KOPIOPATUBHON COLIMANIbHON OTBETCTBEHHOCTH B Y KpauHE;

- U3yYCH ONBIT MHOCTPAHHBIX KOMITAHUN B yKa3aHHOU cdepe.

1o pe3ynbTaTram NpoOBEACHHOIO UCCIIEIOBAHMUS:

- 000CHOBaHHO cHUTYyanuio u 3P(HEKTHBHOCTh KOPIOPATUBHOM COIMAIIEHON OTBETCTBEHHOCTH
Ha YKa3aHHOM IPEANPUSITHH;

- IPEIJIOKEH AJITOPUTM Pa3pabOTKH COIMATBHOTO OTYETA JIJIsi KOPHOpAIUH «ApPTEpHyM» KaK
METO/T TOBBIIICHHSI COITUAIEHOI OTBETCTBEHHOCTH.

KiroueBble ¢J10Ba: KOPIIOpaTHBHAS COIMANIbHAS OTBETCTBEHHOCTh, COITUAIBHAS OTYETHOCTb,
COLIMAJIbHBIA KOHTPOJIb, COLIUATIbHbIE UHBECTHUIINH.
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Abstract

The study of the regularities of international migration processes, economic, social and
cultural transformations caused by the reorientation of regional migration flows in the second half
of the twentieth century is relevant and timely for countries that are actively modernizing their
migration policies. The article is devoted to the analysis of trends in the impact of globalization
processes on the migration policy of the state. Paper purpose is to study the impact of globalization
processes on the formation of the nature of migration policy measures taken by the state in modern
conditions. The transition of the Ukrainian economy to market relations, reform in the political
sphere, deepening of integration processes have created extremely favorable conditions for our
country's full participation in the international labor market. Ukraine's entry into the world market is
shaping new migration flows. In the structure of external migration, labor migration is becoming
more and more prominent. Thus, the tendencies of migration processes in Ukraine are defined; the
features of the Ukrainian international labor migration are investigated. In the course of the research
it is proved that the present level of migration legislation and migration policy of Ukraine as a
whole is still far from the level of European countries. As a result some propositions for the state
authorities to improve the migration policy of Ukraine were made, according to which Ukrainian
authorities at national and sub-national (regional and local) levels should take greater control of
their coordination role in migration management and related migration and development issues, as
well as assume responsibility for building technical capacity, to be able to support such
management and related activities.

Key words: globalization, migration, labor migration, international migration, migration
processes, immigration, migration policy of the state.

JEL Classification: J61, J62, J68.

INTRODUCTION
In the third millennium, globalization and integration have a direct impact on exchanges
between states and affect the socio-political situation in most countries (O. Grishnova, 2008).

International migration is becoming more widespread and poses many problems for the states.
These problems require conceptual and theoretical analysis and practical solutions.
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In today's world, it is no longer possible to consider human mobility as a secondary factor in
the development process or, even worse, as a by — product of an inadequate development process.
The 2030 development agenda is laying a new foundation by recognizing the positive contribution
of migrants to inclusive growth and viewing migration as a “multifaceted phenomenon”. The
sustainable development goals define migration as a key issue that is important for many areas and
has a significant impact on social development. Mobile populations, whether internal, cross-border
or displaced, constitute the main target audience for achieving sustainable development goals.

The increase in migrant flows, which occurs both globally and in Ukraine (O. Kyslytsina,
2010), requires increased attention to theoretical and methodological developments in the field of
strategic planning and the formation of effective mechanisms for the implementation of migration
policy of the state.

LITERATURE REVIEW

The problem of improving migration policy has been studied in the works of domestic and
foreign scientists, in particular: A. Babenko, Yu. Borjas, I. Gnibeda That Kislitsina, V. Kolpakov,
E. Libanova, K. Macconnel, Malinovskaya, V. Olefir, A. Parkhomchuk, M. Romaniuk, A. Roy. But
in the works of these authors the aspects of the impact of globalization processes on the state
migration policy are not covered.

PAPER OBJECTIVE

The paper objective is a study of the impact of globalization processes on the formation of the
nature of migration policy measures taken by the state in modern conditions.

RESULT AND DISCUSSION

In the context of globalization, migration processes are becoming widespread. The beginning
of the XXI century was characterized by an increase in the scale and intensity of migration flows,
so, according to the World Migration Report 2018, in 2015 the number of migrants amounted to
244 million people compared to 153 million in 1990. World migration, as a social phenomenon,
appears today as complex and multi-faceted. In general, today it appears as legal, despite its
negative aspects caused by non-observance of human rights, military conflicts, narrow opportunities
for a citizen within a state, etc. The 2018 world migration report differs from the previous ones
focusing on a new set of issues that were not present in the World Migration Report Series before.
Among them:

the development of global mechanisms for the management of international migration;

the relationship between migration and rapidly changing levels and types of transnational
linkages;

the situation of migrants in the migration process;

migration and power extremism.

Special emphasis is placed on the modern role of media in the world. Mass media broadcast
opinions and positions on migration of citizens, politicians, even entire societies, and therefore are
important (according to the World Migration Report 2018).

The transition of the Ukrainian economy to market relations, reforms in the political sphere,
deepening of integration processes have created extremely favorable conditions for the full
participation of our state in the international labor market. Ukraine's entry into the world market
creates new migration flows. Labor migration is increasingly distinguished in the structure of
external migration. The involvement of the national labor market in international cooperation, the
penetration of the world labor market, the various socio-economic consequences for the
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participating countries have led to the need for an in-depth analysis of the motivations of labor
migration and the reasons that hinder this process.

After obtaining independence, the volume of internal migration in Ukraine has decreased
significantly due to the disappearance of Soviet era organized resettlement and recruitment of labor
force, commercialization of education, rising housing prices, difficulties with employment, etc. If at
the turn of the 1980-1990-ies the internal migration turnover reached 3 million, now it is less than a
million. According to the state statistics service, in 2017 only 12 out of 1000 of Ukrainians changed
their place of residence (State Employment Service, 2018). However, so far, the statistically
recorded internal movements are about 10 times larger than international migration. Urban-rural
movements dominate in the internal migration. The rural population is declining due to the outflow
of young people to the cities, its aging accelerating. Since 2014, numerous internal displacements in
Ukraine, caused by the annexation of the Crimea and military actions in the Donbas, have been
forced. According to the interdepartmental coordination center for social security of internally
displaced persons (IDP), as of July 20, 2016 1029571 people were moved from uncontrolled areas
to other regions of Ukraine: including 1007112 people from the Donetsk and Lugansk regions and
22459 people from the Autonomous Republic of Crimea and Sevastopol city, among which 170581
children and 49593 people with disabilities and the elderly (according to the Interagency
Coordination Headquarters reports).

The main recipient in interregional migrations is the city of Kiev and Kiev region. In 2000s,
the population growth of the capital at the expense of other regions reached 20 thousand people per
year. In the current crisis, migration growth decreased (14400 in 2014, about 12000 in 2015), but
remained the largest in Ukraine. These data, however, relate only to officially recorded relocations
and do not include temporary movements, including forced ones. In addition, the participation of
the population in internal labor migration, which is not associated with daily or weekly return to the
place of permanent residence, is significant. Such migration is carried out to perform seasonal, shift,
and even longer work in the capital and large industrial centers. According to the latest data
obtained in the course of the study conducted by IOM in 2016 - 2017, the number of internal labor
migrants in Ukraine is 1643000 and reaches 9% of the economically active population. Moreover,
in the near future, internal labor migration may grow by about 50% (International Organization for
Migration, Mission in Ukraine, 2016). In 2017 there were 688000 international labor migrants,
144.400 people returned home. According to other sociological studies, 55% of respondents from
the number of internal labor migrants have permanent jobs, for the vast majority — the only one. At
the same time, only 20% of the surveyed internal labor migrants work officially, under an
employment agreement, others — on the basis of verbal agreement, or consider themselves self-
employed (Amzhadi, 2012). Top 5 destination countries of Ukrainian labor migration are: Russian
Federation (204000 people), Poland (141000 people), Czech Republic (102000 people), Italy
(76000 people), Belarus (22000 people). According to the survey conducted among migrants, 60%
intend to return, 21% have no such intention, 19% do not know. The total volume of transfers to
Ukraine in 2017 amounted to $ 2.8 billion, of which 53% ($1.42 billion) was transferred through
informal channels, and only 47% ($1.369 billion) through official channels. About 400,000
Ukrainian long-term labor migrants save $4 billion a year abroad. The savings goals of Ukrainian
long-term labor migrants coincide with the savings goals of labor migrants from other countries.
Buying a home/durable goods and educating children are among the most important savings goals;
21% of migrant workers intend to invest in various sectors of the Ukrainian economy.

Globalization is fundamentally changing international migration, both quantitatively and
qualitatively, with more people going to high-income developed countries (which need an influx of
migrants because of the need to maintain a working-age population). Migration policy and
intensification of migration processes have caused a split in society in many countries. Disputes
continue not only about jobs and competition for access to social security, but also about the
culture, the opportunity, and the right to require immigrants to perceive the language and values of
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their new country (N. Bortnik, 2012). In the 1990s, the dynamics of migration processes increased
dramatically, including illegal migration, which spread in the 1990s and reached almost 30 million
worldwide (M. Vidyakina, 2015).

After the establishment of democratic freedoms, in particular freedom of movement, cross-
border mobility of the population of Ukraine grew rapidly primarily due to crossing the Western
border. In 2013, that is, even before the annexation of Crimea and the beginning of the conflict in
Eastern Ukraine, for the first time the number of trips of Ukrainians in Poland exceeded the number
of trips to Russia, which has traditionally been most visited by Ukrainian citizens and which
maintained a visa-free regime.

With the beginning of the conflict, there has been an overall decrease in the number of trips
abroad, primarily through trips to Russia: in 2014 there were nearly a third less than in 2013. At the
same time, the number of visits of Ukrainians to the EU continued to grow to 10.5 million in 2014
and 12.5 million in 2015.

In the process of visa liberalization with the EU, visa procedures for Ukrainians were
gradually simplified, the number of Schengen visas issued to citizens of Ukraine increased. If in
2010 Ukrainians received 1.28 million Schengen visas, in 2013-already 1.56 million and 38.6% of
these visas were multiple (according to European Commission. DGs Migration and Home Affairs,
2016). In 2014, 52.4% of multiple-entry visas were issued. In 2015 — 56,8% (according to Schengen
Visa statistics by third country, 2015). This partly explains the first decade decline in the number of
issued Schengen visas-Ukrainians issued 1.35 million Schengen visas during 2014, 1.19 million in
2015.

Another reason for the reduction in the number of visas is the increase in the number of
refusals. In 2010, the failure rate was 3.83%, but decreased to 1.85% in 2013. During the war, it
began to grow again: 1.97% in 2014, 3.4% - in 2015.

The intensification of cross-border mobility of Ukrainians towards the EU contribute to
agreements on local border traffic concluded with Hungary in 2007, Poland and Slovakia in 2008,
Romania in 2014, Thanks to them, the citizens living in frontier zone without visas can travel to
neighboring States, venturing into their territory to a distance of 30 km (Poland) to 50 km (other
neighboring countries). For example, according to surveys of international passengers, residents of
the 30-kilometer border zone carry out up to 65% of border crossings with Poland (according to the
Statistic Office in Rzeszow, 2014).

The number of Ukrainians living in the EU is constantly growing. In 2017 there were 905,2
thousand They amounted to more than 6% of foreigners from third countries on the territory of the
European Union. Most Ukrainians lived in Italy (238 thousand), Poland (336 thousand), Germany
(112 thousand), the Czech Republic (113 thousand) and Spain (84 thousand).

Migration of the population in recent decades contributed to the spread in Ukraine of
European values and norms of market consciousness, the formation of an open world society
capable of innovation.

Labor migrations reduce labor market tensions. In the absence of employment abroad, the
number of unemployed more than doubled their actual number (O. Pozniak, 2012). According to
various surveys, the earnings of migrant workers abroad are three to four times higher than the
average wage in Ukraine. The funds earned during labor migration are mainly used for
consumption, which helps to improve the quality of life of migrant families, reduce poverty, and
stimulate the development of the economy by increasing the effective demand. According to the
results of the study of financial revenues associated with migration and their impact on the
development of Ukraine, conducted by IOM in 2014-2015, migrants ' transfers to Ukraine make up
almost half of the budget of households with long-term labor migrants, and 60% of the budget of
those whose members practice short-term labor migration (International Organization for
Migration, Mission in Ukraine, 2016).
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According to the same study, almost one in five long-term migrants expressed investment
intentions, preferring investments in their local communities in Ukraine and in sectors such as
construction, tourism and retail.

Attempts to stop migration run counter to globalization. Measures that would be difficult to
introduce in a democracy must be applied to reduce migration movements markedly. Obstacles to
the entry of people, as opposed to the entry of goods and capital, have not been eliminated even in
today's globalized world, and are explained primarily by the need to preserve the national interests
of indigenous peoples and their cultural identity (according to Commission of the European
Communities in “Communication from the Commission to the European Parliament, the Council,
the European Economic and Social Committee and the Committee of the Regions, A Common
Immigration Policy for Europe: Principles, Actions and Tools”, COM, 2008). The challenge is to
shape the migration policy of each individual state in the context of globalization, combining the
goals of unity and respect for differences and diversity. Modern globalization processes have caused
the emergence of a new model of historical dynamics, provoked the emergence of trend-structures
and Megatrends that have defined the latest phase of social development, as well as caused new
challenges models of social modernization, which include the global society of risk. This indicates
that globalization as a new type of social development has led to qualitative and quantitative
changes in the functioning of forms of social organization associated primarily with the rise and
decline of traditional forms of social development dynamics. That is why the global society of risk
has become the embodiment of a form of new dynamics, has revealed an integrative scheme that
characterizes the new hierarchy of social organization and is a synthesis of responses to the
challenges of modern development. This approach gives grounds to consider the global society of
risk as a form of social organization that meets the modern challenges of globalization, sets the
formats for the implementation of the latest strategies and trends of globalization dynamics.

Differentiation does not promote loyalty to the country among immigrants or provide
adequate social protection. At the same time, programmes for migrant workers can be a source of
exploitation and conflict. Assimilation, in turn, recognizes neither differences nor respect for
diversity; nor does it directly address imbalances. Immigrants today are more than ever inclined and
able to maintain close ties with family and their community at home, this contributes to the
development of information and telecommunication technologies, and increasing the availability
(both technical and financial) use of transport (O. Grishnova, 2008). Such connections are not new,
but their impact on social, economic, and political behavior has changed.

Due to the availability of modern means of communication and movement, immigrants want
to have connections both where they were born and in the country that adopted them, which is a
trend of migration processes in a globalizing world. In the context of globalization, there is a
tendency to increase the number and diversity of human communities. Given such factors as the
growth of economic and political freedom, the strengthening of migration processes, the
information revolution, people should be more mobile to determine the assessment of their own
identity.

A significant proportion of migrants form their new identity, forgetting their nationality. This
is especially true for labor and political migrants. But some try to preserve traditional identity,
which leads to adaptation inconveniences. Most migrants still try to combine multiple identities,
linking traditional and newly created. For rice.1 the model of building communication processes
that take place in the period of adaptation of immigrants.
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Figure 1. Model of building communication processes that take place in the period
of adaptation of immigrants

The state migration policy is one of the most important system-forming factors of the
country's safe development. State migration policy in the context of globalization should be
developed both within the framework of national migration strategies and through the development
of joint interstate concepts in order to deepen international cooperation on migration issues (V.
Kulyk, 2009). The interaction of migration trends and relevant policies of the state are shown in
Figure 2.
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Figure 2. Interaction of migration trends and relevant state policies

The current level of migration legislation and migration policy in Ukraine is still far from the
level of European countries (V. Kulyk, 2009). Our country's participation in international migration
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flows has recently acquired a multifaceted character: the country is entering the global international
labor market, participates in the development of international legal migration documents, and so on.
In the context of strengthening integration processes, it would be advisable to partially adopt the
experience of successful implementation of the migration policy of developed countries, namely: to
develop a strategy to support ethnic Ukrainians who emigrated; to use complex programs on
adaptation of migrants, experience of the European migration practice. We believe that the
“National Action Plan on Migration and Development in Ukraine” taking into account the specifics
of Ukraine is be adopted. This plan has been widely discussed. It is to outline a medium-term
roadmap for introducing migration into development planning in Ukraine. In particular, the plan is
to describe the issues to be addressed, codify strategic objectives and priorities, include national and
local government authorities, other priorities and stakeholder contributions, and outline programme
/ activity areas, mandatory indicators and a results matrix. The plan and related policy documents
should be developed in accordance with the overall development strategy of Ukraine and with its
full consideration. Their development should take place in cooperation with regional and local
authorities, as well as with key partners in the private sector and among specialized agencies. A
flexible monitoring and evaluation plan is to be an integral part of all such plans.

The experience of other countries shows that the Ukrainian authorities at the national and
subnational level (regional and local) should assume greater control over their coordinating role in
the field of migration management and related migration and development issues, as well as take
responsibility for the development of technical capacity to be able to support such management and
related activities. Domestic institutions, with the support of relevant specialized agencies, should
have sufficient capacity to enhance the positive impact of labour migrants on development: to
identify and address significant information gaps, to ensure complementarity and sufficient
coordination of future initiatives in the public and private sector at the interdepartmental, national
and local levels, to initiate priority activities and relevant pilot projects that take into account the
interests of relevant public and private stakeholders and, not least, the interests of labour migrants
themselves.

CONCLUSIONS

Summarizing the above, we can state that globalization processes are becoming a new and
very significant factor of modern migration, which actually performs the function of an accelerator
in its development. An important indicator of the growth rate of international migration is the
increase in the share of international migrants in the population of countries. Thus, in today's world,
migration flows are becoming global in nature, affecting all aspects of the life of the world
community. In turn, migration increasingly plays the role of a factor of globalization in the
development of individual countries and regions. The trends of the modern world migration cycle
have led to the fact that it becomes difficult to divide states into clear categories: countries of
emigration, immigration, transit. More and more countries have begun to change their status and
combine the characteristics of two or three categories.
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BILIJIUB I''TOBAJIIBALIL HA ®OPMYBAHHS MITPAIIMHOI TOJIITUKH B YKPAIHI

PemeroBa I'anna IropiBHa Hoayemsaxk KOais IropiBaa
Xepconcokuii 0eporcagHull azpapHull yHigepcumem 3anopizvkuil HayioHarbHUL YHigepcumem
Xepcon, Ykpaina 3anopidicocs, Yrpaina

BuBYeHHS 3aKOHOMIPHOCTEH  MIDKHAPOJHUX MITpaliiHUX MPOIECiB, EKOHOMIYHHUX,
COLIaJIbHUX Ta KYJbTYpHUX I[E€PETBOPEHb, CIPUUYMHEHUX IE€PEOPIEHTALIIEI0 PETiOHATBHUX
MITrpaliifHuX MOTOKIB Yy APYTii mosoBuHI XX CTOMITTSA, € aKTyaJbHUM Ta CBOE€YACHUM ISl KpaiH,
SIKI aKTUBHO MOJCPHI3YIOTh CBOIO MIrpamiiiHy momtuky. CTarTs MpUCBSYCHA aHATI3y TCHICHIIN
BIUIMBY TJIOOANI3aIifHUX MPOIECIB HA MIrpaliiiHy MOJITUKY Jep:kaBH. MeTa CcTaTTi — BUBUYCHHA
BIUTUBY rJ00ani3aifiHuX mpoieciB Ha (JOpMyBaHHS XapaKTepy MIrpaliiiHoi MOJITHKY, SKY BKUBAE
Jep)kaBa B CydacHHX yMmoBax. Ilepexim ekoHOMikM YKpaiHU 7O pPUHKOBHX BiJTHOCHH, pedopMH B
MOITHYHIA cdepi, MOTTUOJIICHHS 1HTErpaliifHUX IPOIECIB CTBOPWIM HAIA3BHYAWHO CIPHUSATIUBI
YMOBHU JJIsi TIOBHOI yd4acTi Hamoi KpaiHM Yy MDKHapoAHOMY pHMHKY mpari. Buxin Ykpainu Ha
CBITOBHI pMHOK (pOpMye HOBI MirpauiiiHi HOTOKU. Y CTPYKTYpl 30BHIIIHBOI Mirparii pobiTHUYa
MIrpallis CTa€ BcEe OUTBII MOMITHOK. B CTaTTi BH3HAYEHO TEHJEHIII MIrpaliiHUX MpOIECiB B
VYkpaiHi; AOCTIIKEHO OCOOIMBOCTI MIKHAPOIHOT TPyA0BOi Mirpamii Ykpainu. Y xo/i JOCHiIKEeHb
JIOBEJICHO, M0 CYYaCHHWH PIBEHb MITPAIiifHOrO 3aKOHOJABCTBA Ta MITpaIiiHOl MOJMITUKK YKpaiHu
3arajioM Ie JaJeKHil BiJ pPiBHS €BpOMNEMChKUX KpaiH. SIk pe3ynbTar, Oyiu 3alporoHOBaHI MEBHI
3axX0M Uil JIEPKABHUX OPraHiB BJIAAM MIOAO BIOCKOHAJICHHS MIrpamiifHol MOJITHKH YKpaiHw,
BIJIMOBI/THO JI0 SIKMX BOHU TMOBHHHI B35ATH Ha ce0e OLIBIINI KOHTPOJIb HaJl CBOEI0 KOOPIUHAIIIMHOIO
POJUTIO B Tally3i yIpaBIIiHHS MITpali€o Ta CyMDKHUMH MUTAHHSMH MITparlii Ta po3BUTKY, a TaKOX
B3STH Ha cebe BIIMOBIAATBHICT, 32 PO30YIOBY TEXHIYHOTO MOTEHIiany, mo0 OyTH B 3MO3i
MIATPUMYBATH TaKe YIpPaBIiHHS I MOB’A3aHl1 3 HUM 3aX0/AU. BITUM3HSIHI YCTAaHOBH, 3a MIATPUMKHU
BIJIMOBIAHUX CIEIali30BaHUX YCTaHOB, MOBHHHI MAaTH JOCTaTHIM MOTEHIal IJig MOCHICHHS
MO3UTUBHOTO BIUIUBY TPYAOBUX MITPAHTIB HA PO3BUTOK: BUSBJICHHS Ta YCYHEHHS 3HAYHHUX
iH(pOpMallIMHUX TPOTanvH, 3a0e3MeYeHHs] JIOTOBHIOBAHOCTI W JOCTaTHBOI CKOOPJMHOBAHOCTI
MalOyTHIX 1HILIATUB y JAepKaBHOMY i MPUBATHOMY CEKTOpP1 Ha MIKBIAOMYOMY, HAI[lOHAJBHOMY Ta
MICIIEBOMY DIBHSX, 1HIIIFOBaHHS MPIOPUTETHUX 3aXOJIB Ta BIAMOBITHUX MIOTHUX MPOEKTIB, IO
BpPaxOBYIOTh 1HTEPECH BIAMOBIIHUX JIEP’KaBHUX 1 MPUBATHUX 3alliKaBJICHUX CTOPiH, a TaKOX, HE B
OCTaHHIO Yepry, IHTepecu CaMHuX TPYAOBUX MITPaHTIB.

Kuarouosi ciaoBa: rnoOanmizaiis, Mirpaiis, TpyAoBa Mirpaiis, MDKHapoJIHa Mirparis,
MIrpaliiHi MpoIecH, IMMIrpallisi, MirpaiiifHa moiTHKa JepKaBu.

BJIUSAHUE I''TOBAJIM3ALIMA HA ®OPMUPOBAHUE MUTPAIITMOHHOM

HNOJIMTUKU B YKPAUHE
PemeroBa Anna UropeBna Hoayemsaxk IOaus UropeBna
Xepcownckuii 20cy0apcmeeHubll azpapHulil 3anoposicckuii HaYUOHANLHBI YHUBEPCUMEM
YHUéepcumem 3anopooicve, Yrkpauna

Xepcon, Ykpauna

I/I3yquHe SaKOHOMepHOCTeﬁ MCKAYHAPOAHBIX MUTPAIMOHHBIX IMPOHECCOB, SKOHOMUYCCKHX,
CONMAJIBHBIX MW KYJIBTYPHBIX npeo6pa30BaHI/H?1, BBI3BAHHBIX HCpCOpHCHTaHHCﬁ PEruoOHaJIbHBIX
MUTI'PAIIMOHHBIX ITOTOKOB BO BTOpOfI moyoBuHE XX BCKa, SABJIACTCA aKTyaJIbHBIM U CBOCBPEMCHHBIM
IJIe CTpaH, KOTOPBIC AKTHBHO MOACPHUSUPYHOT CBOKO MHUIPAIIMOHHYIO [IOJIMTHKY. Cratbs
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MOCBAIICHA AHAIU3y TEHACHUUH BIMSHUS TIIOO0ATU3AIMOHHBIX IPOIECCOB HA MUTPAIMOHHYIO
HNOJUTHUKY rocynapcrBa. Llenb cTarbu — u3ydeHHe BIMSHUA TJ100aTU3AlMOHHBIX IPOLECCOB Ha
dbopmMHupoBaHHE XapaKTepa MUTPAIMOHHOW TONWTUKH, TPHUHUMAEMbIE TOCYIapCTBOM B
COBpPEMEHHBIX ycioBusX. Ilepexon s5KOHOMUKN YKpauHbl K PHIHOYHBIM OTHOLIEHHUSIM, peOopMbl B
NoNUTHYECKOH cdepe, yrayOJieHHsT HWHTETPAlMOHHBIX IPOLECCOB CO3AAJM  YPE3BBIYAIHO
OJIaronpUATHBIE YCIOBHS JUISl TIOJIHOTO YYacTHs Hallled CTpaHbl B MEKIYHApOJHOM pBIHKE TpyJa.
Bbixon YkpauHbl Ha MUPOBOW PHIHOK ()OPMHUpPYET HOBBIE MUTPAIMOHHBIE MOTOKU. B cTpykType
BHEIIIHEH MUrpauuu pabouas MUrpalusi CTaHOBUTCs Bce Ooiiee 3aMeTHOH. B craTthe ompeneneHs
TEH/ICHIINM MHUTPALMOHHBIX MPOLECCOB B YKpaWHE; UCCIICAOBAHBl OCOOCHHOCTH MEXIYHApOIHON
TPYAOBOM MuUrpauuu YKpauHbl. B Xoje ucciaenoBaHui JOKa3aHO, YTO COBPEMEHHBIM YpOBEHb
MHUTPALMOHHOTI'0 3aKOHOJATEIbCTBA U MUTPALMOHHON IOJIMTUKU YKPAuHBI B LIEJIOM €LIe JAJEK OT
YPOBHsI eBponelckux crpaH. Kak pe3ynbraT, ObUIM HpPEUIOKEHBI OMNPEAETICHHbIE Mepbl s
rOCYZapCTBEHHBIX OPraHOB BJIACTU I10 COBEPIICHCTBOBAHUIO MUI'PALIMOHHOM IOJUTUKHU Y KPauHBI,
COIJIACHO KOTOPBIM OHM JIOJIKHBI B35ITh Ha ce0s1 OOJIbIINI KOHTPOJIb Ha/l CBOEH KOOPAMHAIIMOHHON
pOJIBI0 B 00JIACTH YNPABICHUS MUTpPAlMed U CMEXHBIMU BOIPOCAMU MUTIpALMM U Pa3BUTHSA, a
TakXe B35ATh Ha ce0s OTBETCTBEHHOCTb 3@ PA3BUTHE TEXHUYECKOIO NOTEHIMajia, 4TOObI OBITH B
COCTOSIHMM TMOJJIEPKUBATh TAKOE YNPaBJICHUE U CBA3aHHbIE C HUM MeporpusaTHs. OTeuecTBEHHbIE
YUPEKIEHUS, NPU MOAJNEPIKKE COOTBETCTBYIOLIMX CIELMAIU3UPOBAHHBIX YUPEKIACHUH, NOJKHBI
MMETh JOCTATOYHBIA NOTEHIMAI JJI YCWJICHHS ITOJIOKUTEIBHOTO BIIMSHMS TPYIOBBIX MUIPAHTOB
Ha pa3BUTHUE: BBIABICHUE U YCTPaHEHHE 3HAYUTEIbHBIX HH(POPMALIMOHHBIX IPOOEIOB, o0ecreyeHus
JIOCTaTOYHOM CKOOPJAMHUPOBAHHOCTH OyAYIIMX WHULMATUB B TOCYJapCTBEHHOM M YacTHOM
CEKTOpE Ha MEXBEAOMCTBEHHOM, HAIlMOHAIbHOM M MECTHOM YPOBHSX, WHUIMUPOBAaHUE
IIPUOPUTETHBIX MEPONPUATUI U COOTBETCTBYIOIINX MUJIOTHBIX IIPOEKTOB, YYUTHIBAOIINX HHTEPECHI
COOTBETCTBYIOIIMX TIOCYJAPCTBEHHBIX M YAacCTHBIX 3aMHTEPECOBAHHBIX CTOPOH, a TAaKXeE, HE B
IIOCJIETHIOIO O4€pe/b, UHTEPECH CAMUX TPYAOBBIX MUIPAHTOB.

KiroueBble cioBa: rinoOanu3auus, MHUrpanusi, TpyAOBas MHUTIpalMs, MEXIyHapoaHas
MHUTpaLysl, MUTPALIHOHHBIE MIPOLECCHl, IMMUIPALlHsl, MUTPAL[MOHHAS TIOJIUTHKA.
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Abstract

The article is devoted to the issues of mergers and acquisitions of agricultural enterprises of
Ukraine, in order to gain new opportunities in competition. The main competitive advantages,
which are additionally obtained by weak agribusiness enterprises in forming an integration
association with more promising enterprises in this industry, are highlighted. Today, despite
the fact that our country is very interested in increasing sales to foreign markets, especially
EU markets, under free trade conditions, the question remains about increasing the
competitiveness of Ukrainian enterprises and enlarging their volumes. That is why the topic
of this research is relevant and has some practical significance for the further development not
only of individual enterprises, but also of the agrarian sphere of the economy of Ukraine as a
whole. The purpose of this article is to outline the importance of processes such as mergers
and acquisitions to improve the competitive advantage of agribusiness. According to the
objective, the task was to investigate the current trends in the development of agribusinesses
in the context of mergers and acquisitions that have already taken place. The main methods
of this study are the methods of empirical research, such as observation, comparison,
measurement, as well as abstraction, analysis and synthesis, induction and deduction. The
results of the study have drawn conclusions on the positive impact of such processes as
mergers and acquisitions on the competitiveness of agribusinesses. The value of the
research. Scientific and practical significance of the work. The research is of practical value,
as evidenced by the recommendations, to improve the competitive position of businesses
operating in the agricultural sector by consolidating their businesses and increasing their
capital through mergers with other enterprises.
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INTRODUCTION
Transformational restructuring of the Ukrainian economy has led our country's entrepreneurs

to take a fresh look at doing business and to pay attention to the experience of the world's leading
companies. For a long time, the phenomenon of mergers and acquisitions (M&A), or even the
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formation of multinationals, was not at all peculiar to our country's enterprises. In particular, this
phenomenon has long been sidelined in the agro-industry. However, things are changing and new
business opportunities dictate new requirements and new rules.

It should be noted that such a rather complex transformation process, which is taking place in
the economic sphere of Ukraine, requires a more thorough study of the issues of managing
integrated organizations, in order to increase the effectiveness of interaction between their
members. It is imperative to take into account those integration processes that are currently
underway in the development of our country's relations with the countries of the European Union.

LITERATURE REVIEW

Merger and acquisition issues are at the core of the studies of many domestic authors, such as:
O. Tarasova (2010), I. Maksimenko (2018), G. Yegorova (2016), T. Kubakh (2012), etc. The works
of O. Shulga (2018) and D. Schur (2019) are devoted to M&A issues in the agricultural sector. In
addition, the issues of competitive advantages of agribusinesses were investigated in the works of
0. Kuchkova (2018), O. Lazareva (2010), A. Sitkovskaya (2016). However, many issues, especially
the issue in increasing competitive advantage through mergers, have not been sufficiently
addressed. Research on these issues is fragmentary and needs further in-depth study. Thus, the topic
of this research is the most in-depth study of M&A processes and their impact on the
competitiveness of Ukrainian agricultural enterprises.

PAPER OBJECTIVE

The purpose of the paper is to justify the improvement of competitive advantages of
agribusinesses under the influence of mergers and acquisitions. The main objectives of the study are
to study the dynamics of M&A processes in the agricultural sector of Ukraine and to clarify links
between these processes with improving the competitive status of agribusinesses.

METHODOLOGY

The main methods of this study are the methods of empirical research, such as observation,
which was used to study in detail the state of M&A processes in Ukraine's agricultural sector.
Methods such as comparison, measurement, abstraction, analysis, synthesis, induction and
deduction were also used to determine the interdependence between increasing competitive
advantage and intensifying mergers of agribusinesses.

RESULT AND DISCUSSION

The redistribution of assets between different owners by changing the management of the
company is very often interpreted as a merger or acquisition process. Abroad, mergers and
acquisitions are often considered to be an agreement for the transfer of control and ownership of the
enterprise, which was planned and prepared in advance, in order to eliminate the risks and increase
the efficiency of the company.

Merger is the process of uniting the two or more business entities, and the formation of a new
one. Such a process can be presented in three different forms. Most often, these are mergers of
ownership, meaning that both companies cease to form a new merger, with a single asset and a
single governing body. The second form of merger is due to the pooling of assets. That is, the
transfer of assets and property rights of one company to another enterprise. the third form is a
merger when a company acts after a merger with another company (Yegorova, 2016).

Enterprises, in particular in the agro-industrial sector, are constantly on the lookout for
additional sources of development, expansion of spheres, and scaling-up of their activities. Often,
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the only way out for businesses that are in a difficult situation and do not find the sources of internal
financing is to create integrated structures based on them. Creating integrated structures can take
many different paths: merging (predominantly large) firms on a cross-shareholding basis; grouping
of firms (small and medium), mainly subcontractors, around a large firm with which they are in
contract and property relationships; merger or acquisition of one firm by another; merger with
banks or other financial institutions of companies whose controlling interest is in these institutions;
on a contractual basis, etc.

By choosing any of the following mergers or acquisitions, companies can benefit from such
agreements. Most often, the main advantages of enterprise integration are:

- getting economies of scale;

- the possibility of obtaining low cost of capital;

- accelerate technical development and improve product quality and reduce production costs;

- conquering and maintaining markets due to diversification and growth in production;

- increasing the number of levers of influence on the market;

- risk reduction (Tarasova, 2010).

However, perhaps the most important positive feature of this process is the receipt of
additional competitive advantages. Speaking of competitive advantages, it should be noted, first of
all, that there are two main approaches in determining the main factors influencing the competitive
advantages of an enterprise. Scholars consider the main factors external or internal, depending on
which theory they are more inclined to — the classical theory of M. Porter, or the resource theory of
competitive advantage. It is the external factors of the competitive environment of the enterprise
that have the greatest influence and improvement of the competitive position of the firm in the
conditions of integration with a more promising enterprise.

Speaking about the historical aspect of mergers and acquisitions of Ukrainian enterprises in
the agrarian sector of the economy, there are several outstanding agreements that took place in
2009-2012. 93% of the Ukrainian operator of the Allseeds Group oil market (the cost of the
transaction is estimated at US $ 150-300 million). Horizon Capital has acquired minority stakes in
Agro-Soyuz Corporation (agricultural machinery, transaction value of $ 40 million) and Vitmark
Holding (TM juices Jaffa, Nash Juice, Juicy). Suntory Holding Sells Non-Alcoholic Beverage
Producer Rosinka to Kiev Investment Group for Approximately $ 45-50 Million A steady trend in
the agricultural sector has also been consolidation of land through the acquisition of large
agroholdings by small enterprises. poultry meat production and grain production) in 2010 expanded
the land bank by 80 thousand hectares — to 300 thousand hectares. Balance “and the cooperative*
Ukraine. ”The Ternopil agri-holding™ Mriya “has increased the land bank almost three times by
2013 — from 220 to 650 thousand hectares. , but also improved the image and competitive position
of these businesses.

From the latest AIC news regarding mergers and acquisitions, the most important deals in
2019 can be identified: Namely, according to the official data of the tripoli.land website, Nestle has
fully purchased the Torchin sauce manufacturer. According to Tripoliland news, today the share of
the Swiss company Nestle in PJISC “Volynholding”, which produces products under the trade mark
"Torchin", was 100%. Nestle acquired 9.5% of Volynholding PJSC as the sole owner of a powerful
producer of sauces, ketchup, mayonnaise and seasonings. Volynholding decided to sell the last
stake it owned to its shareholder, who already had control of the company. Volynholding joined
Nestle in 2003. Nestle has three production sites in Ukraine (in Kharkiv, Lviv, and in the village of
Torchin in Volyn, which gave its name to the sauce and seasoning trademark). Ukraine is also home
to one of the five Nestle Business Service (NBS Lviv) service centers in the world.

Another example of M&A in the agricultural sector of Ukraine this year is the agreement of
sale and sale of InVenture and the Land Union of Ukraine of LLC “Letychiv Agro” in the
Khmelnytsky region Letychiv district with a land bank of 4 thousand hectares. In this agreement,
the buyer was the Closed-End Non-Diversified VVenture Corporate Investment Fund Konditerinvest,
which acquired a company for growing and selling grain, leguminous and oilseeds from an
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American company, represented in Ukraine by the Agroprosperis Group of Companies. According
to the management of LLC “Letychiv Agro”, this will have a positive impact on the
competitiveness of the enterprise, namely it will allow the company to significantly expand its
presence in the agricultural sector of Ukraine and increase the volume of grain cultivation.

Such integration agreements between Ukrainian agribusinesses and investors from abroad are
increasingly bringing about positive changes in the sales of agricultural products of Ukraine to the
world markets and increasing the competitive advantages of these companies. A striking example of
a successful merger in the agro-industrial complex of Ukraine is Kernel, the world's largest
producer and exporter of sunflower oil, a leading producer and supplier of agricultural products
from the Black Sea region to the world markets. Thus, according to the report of the holding, grain
exports from Ukraine in January-March increased by 63% — up to 1.5 million tons, half of them —
own production, the rest was produced by farmers. In the first nine months of 2019, grain exports
from Ukraine amounted to 4.7 million tonnes (+ 65%).

Separately, we would like to remind you about agreements with foreign investors, namely: the
agreement regarding the Dream Agro Holding Company, which was sold to Saudi Agriculture and
Livestock Investment Company (SALIC) for $ 242 million. USA. A major deal was the purchase of
a stake in Kernel Holdings by Julius Baer for $ 73 million. USA.

Confirmation of positive competitive positions due to the consolidation of business, may be
the list of the 15 largest agricultural holdings of Ukraine (table 1), compiled by the business
magazine on agribusiness Landlord. The magazine deals with ratings, analytics, market forecasting.
The rating was made on the basis of the list of owners / beneficiaries of large assets in the
agricultural business, on the basis of expert evaluations, taking into account the persons involved in
the ratings of the past years. The basis of the rating methodology was the valuation of net assets in
the agricultural sector.

Table 1
The list of the 15 largest agricultural holdings of Ukraine
Agroholding Name Capital
MYROVSKIY BREAD PRODUCT $ 781.7 million
ROSHEN, “UKRPROMINVEST-AGRO” $ 776.6 million
UKRLANDFARMING, Vanguard $ 649.8 million
KERNEL $ 451.3 million
NIBULON $ 348.9 million
ASTARTA-KIEV $226.7 million
AGROMARS COMPLEX $ 158.4 million
VIOIL $114.1 million
“KONTI”, “APK-INVEST” $113.8 million
PROMETEY GROUP OF COMPANIES $111.5 million
AGROFIRM “SVITANOK” $92.7 million
IMC $ 87.7 million
AGROTREYD $ 87.4 million
OVOSTAR UNION $ 73.1 million
GOODVALLEY $ 72.9 million

Source: modified by the authors according the data of official site of the magazine “Landlord”

As you can see, the largest agro holdings have a large share of capital, so it is very important
for small agribusinesses to compete with them. In order to strengthen its competitive position not
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only in the domestic market, but also to be able to access its products to external small enterprises
of the agricultural sector, it is necessary to merge or merge with larger ones.

Another opportunity to increase agribusiness is to attract foreign investors. Moreover,
international investors' confidence in Ukrainian businesses has recently grown under the influence
of the country's gradual economic recovery and structural reforms, which have been and remain key
requirements of the IMF and the EU.

Regarding the dynamics of mergers and acquisitions of Ukrainian agrarian enterprises, we
note that according to experts, the number of M&A transactions is constantly increasing, as is the
total value of these agreements. So in Figure 1 you can see this positive trend from 2015 to 2018.
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Figure 1. The positive trend of M&A transactions from 2015 to 2018
Source: compiled by the authors

When considering M&A issues of agribusinesses, it is imperative to mention the main
motives that encourage agribusiness owners to buy assets from other businesses. Among the various
motives behind mergers and acquisitions in general, economists highlight the motives for reducing
capital outflows, the motives for increasing and stabilizing resources, and the neutral, non-motive
resources.

Based on a similar classification of the motives of enterprises for M&A transactions, all the
goals and motives of Ukraine's agricultural holding companies, which have concluded such
agreements, can be presented as the following scheme (Figure 2).
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Figure 2. The scheme of motives that encourage agribusinesses to unite (compiled by the author)
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Summarizing the reasons considered, which encourage the agribusinesses to unite, we note
that the main reason is still called by the experts as a motive for increasing agricultural land and
capital for expansion of production.

The desire to expand is often the reason for a significant increase in demand for the
company's products, as well as the desire to conquer new, often foreign, markets, modernization of
production, expansion of the range and expansion of the scope of activities of the agricultural firm.

Recently, there has been a situation where large agribusinesses are not just buying up more
land but restructuring their land funds by selling unprofitable, far-flung lands, and buying new ones,
which are closer to the main territories of the enterprise. All of this leads to an improvement in the
major competitive advantages of large agro-industry enterprises compared to smaller ones that do
not actively participate in mergers and acquisitions. With regard to the most competitive
advantages, we can distinguish the most significant, which are greatly enhanced by M&A
processes. Among them are the following:

- cost reduction and cost optimization at the level necessary to fully meet production needs;

- the possibility of increasing the price of sales by improving the quality of products and an
established sales system;

- increase in land use and production volumes;

- strengthening the impact on the markets of resources and products through the use of
advanced technologies;

- the benefits of reducing the cost of production, etc.

Also, by continuing to analyze the main competitive advantages of agro holdings with the
acquisition of other agricultural companies, there are many other positive points.. We note the most
important, in our opinion, namely:

- improving the ability to control the quality of products;

- obtaining the opportunity to influence the average market price;

- ensuring the volume of production, in order to take a more favorable position in the market;

- gradual and systematic reduction of production costs,

that guarantees the price competitiveness of products;

- focusing of economic activity on achievement of strategic goals of agricultural enterprise (

On the other hand, there is absolutely no need to forget about the new risks that arise in the
process of mergers and acquisitions of companies. It is precisely in the face of such obstacles and
possible problems that owners of agro-holdings who purchase other companies in the agricultural
sector should be alert to certain surprises and temporary difficulties. Among the ready-made risks
that may arise in the M&A process, scientists include:

- lack or imperfection of the development strategy;

- underestimation of potential costs;

- lack or complexity of proper controls;

- financial risks such as an increase in the total amount of taxation, risks of redemption by the
shareholders of the securities, an increase in borrowing, and an increase in costs.

It should be emphasized that all major mergers and acquisitions affect plant companies to a
greater extent. The main purpose of such agreements is to increase the land bank.

More clearly the risks of the merger of agribusinesses and their correlation with the motives
and increasing competitive advantage can be seen in the following figure (Figure 3).
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- the absence or imperfection of the development strategy;
- underestimation of potential costs;

- lack or complexity of proper controls;

- increase in the total amount of taxation;

- risks of redemption by the shareholders of the securities;
- increased borrowing;

- increasing costs.

Vi N —
Q) =

- cost reduction;
- cost optimization at the level necessary to fully meet production needs;

- the possibility of increasing the price of sales by improving the quality of
products and an established sales system;

- increase in land use and production volumes;

- strengthening the impact on the markets of resources and products through the
use of advanced technologies;

- the benefits of reducing the cost of production, etc.

Figure 3. Risks of merging agribusinesses and their correlation with motives and increasing
competitive advantage
Source: compiled by the authors

Given the existence of the listed risks, it is necessary for the enterprise to conduct risk
analysis, evaluation and monitoring at all stages of the M&A agreement.

CONCLUSIONS

As a conclusion, it can be summarized that mergers and acquisitions increase the
competitiveness of agricultural enterprises, as evidenced by the analysis. On the other hand, the
risks involved in the M&A process should be particularly considered and analyzed. However,
despite the risks and costs of merging agroholdings, positive results outweigh the benefits. It can be
noted that mergers and acquisitions are one of the effective ways of increasing the competitive
advantages of agribusinesses.

The study substantiated and proved the main conclusion that under the influence of mergers
and acquisitions the competitive advantages of Ukrainian agribusinesses are improving. Having
thoroughly studied the dynamics of mergers in the agrarian sector of Ukraine, it was found that the
most active part in this process is taken by enterprises involved in crop production. It was also
found that the main motive for the combination of capital of agro holdings is the increase of the
land fund, in order to further increase production volumes.

It was also argued that there is a close link between participation in the M&A process and the
increased competitive advantage of agricultural enterprises. First of all, this is due to the increase
not only of capital and sown area, but also to optimization of production processes, reduction of the
total amount of costs, improvement of the strategy of effective management and further
development.

Experts say that today the enterprises of the agricultural sector of Ukraine do not always have
time to fully meet the growing demand for their products, in particular in foreign markets. New
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conditions of trade with the EU, which set new requirements for producers of agricultural products,
dictate new conditions of competition. In order to be successful today, Ukrainian agricultural sector
companies have to combine their efforts and increase production volumes.

However, the ways of acquiring the corporate rights of agribusinesses remain under-
researched, which further needs further attention. Thus, the study did not consider the use of
EBITDA techniques and the use of ancillary DCF and EV valuation techniques. All of these issues
require more thorough research and will be the topic of a separate new article.
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3JINTTA TA IIOT'VIMHAHHA K MOKJIUBICTD OTPUMAHHSA HOBUX
KOHKYPEHTHHUX ITEPEBAI' B AI'POBI3ZHECI

ITaBmiok Tersina CepriiBaa Heuaii Onena OsexcanapiBHa
3anopisvruii HayionansHuil yHisepcumem Helen Standard Sp. z 0.0.
3anopidxcorcs, Yrpaina Toancwk, Tonvwa

CraTTs MPUCBSYCHA TUTAHHSIM 3ITUTTS Ta MOTJIUHAHHS CUTHCHKOTOCTIONAPCHKUX ITiAMPUEMCTB
YkpaiHM 3 METOI0 OTPUMAaHHS HOBHX MOJMKJIMBOCTEH Yy KOHKYpeHIlli. BHCBITIIGHO OCHOBHI
KOHKYPEHTHI NIepeBary, siki J0JaTKOBO OTPUMYIOThH CJIa0Ki MiANPHEMCTBA arpodi3Hecy MpH 3JIMTTI 3
OUTBIII MEPCIIEKTUBHUMHU IANPUEMCTBAMH I1i€l Tairy3i. ChOTroJHI, HE3BaKAlOYM Ha Te, IO HaIlla
KpaiHa Jyke 3allikaBiieHa B 30UIbIICHH] MPOJaKiB HAa 30BHINIHIX pUHKAX, 0co0nnBO punkax €C, B
yMOBax BUJIBHOI TOPTIBI, 3QJIMINIAETHCA IMUTAHHS PO IMiJIBUIICHHS KOHKYPEHTOCIPOMOXKHOCTI
YKpaiHCBKUX MTiANPHEMCTB Ta 30UTblIeHHA iX o0csariB. Came TOMY Tema I[bOTO JIOCITIKCHHS €
aKTyaJIbHOIO Ta MAa€ TIEBHE MPAKTUYHE 3HAYCHHS IS MOJAJBIIOTO PO3BUTKY HE JIMIIE OKPEMHUX
HiANPUEMCTB, a i arpapHoi cepu eKOHOMIKM YKpaiHu 3arasioM. MeToro Iii€l CTaTTi € OKpecIuTH
BYJIMBICTh TaKMX IPOIECIB, SIK 37UTTS Ta MOTJIMHAHHA JUIA MiJBUIICHHS KOHKYPEHTHOI MepeBaru
arpo6i3Hecy. BigmoBimHO 10 MeTH, 3aBHAHHS TMOJATAIO y JOCHIHKEHHI CydacHUX TEHICHIIN
PO3BUTKY arpoipM B yMOBaXx 3JIUTTS Ta MOTJIUHAHHS, K1 Bke BigOymucs. OCHOBHUMHU METOAAMHU
I[LOTO JOCTIPKCHHSI € METOAM EMITIPHYHOTO JOCIIDKEHHS, TaKi SK CIIOCTEPEKCHHS, TOPIBHIHHS,
BHUMIPIOBAaHHS, a TAKOXK a0CTparyBaHHsI, aHaJll3 Ta CUHTE3, IHAYKIIA Ta JeAyKlid. 3a pe3yabTaTaMu
JOCHIJKeHHsT OyJI0 3p0o0JeHO BUCHOBKM NMPO TMO3WTHBHHI BIUIMB TaKUX IPOIECIB, SK 3JIUTTS Ta
MOTJIMHAHHS Ha KOHKYPEHTOCIIPOMOXKHICTh arpomiJnpUeMCTB. 3 1HIIOTO OOKy, CIiJ OCOOJHMBO
BpaxoOBYBaTH Ta aHANI3yBaTH PU3WKH, MOB'SI3aHI 3 MPOLECOM 3TUTTS Ta morimuHaHHA. OJIHaK,
HE3BKAIOYM Ha PU3MKM Ta BUTpPATH Ha OO'€IHAHHA AarpoXOJAMHTIB, IMO3UTUBHI PpE3ylbTaTH
nepeBaxXyoTh. HaykoBe Ta mpakTudHe 3HaYeHHS poOOTH. JloCiKeHHST Ma€ IPAKTUYHY MIHHICTD,
PO IO CBiTYaTh MEBHI PEKOMEHAIIi1, 11010 MOJIMIIEHHS] KOHKYPEHTHOI MO3ULIT MiIPUEMCTB, 1110
MPAIOIOTh B arpapHOMY CEKTOPI MUISIXOM KOHCOJIiAIlii cBOro 0i3HeCy Ta 30UIBIICHHS 1X KaIliTary
3a paXyHOK 3JIUTTS 3 IHITUMH MiANPHEMCTBAMHU.

Kurouosi cioBa: 31uTTS, NOIJIMHAHHS, KOHKYPEHTHA IepeBara, 1HTErpaiis, KOHKypeHIIis,
arpo6i3Hec.

CJIMAHUE U NNOI'VIOIEHUE KAK BO3MOXKXHOCTbHB ITOJIYYEHHUSA HOBbBIX
KOHKYPEHTHBIX IPEUMYIHIECTB B ATPOBU3HECE

ITaBmok TaTesana CepreeBHa Heuaii Enena AjiekcangpoBHa
3anopoosicckuil HayuoHanbHbLL YHUSEPCUMEm Helen Standard Sp. z 0.0.
3anopoocve, Yrpauna Toancwexk, Honvwa

Cratbs nocBsIIEeHa BOIPOCAM CIUSHUS U MOTJIOLIEHHUS CEITbCKOXO03IMCTBEHHBIX MPEANPUITHIA
YKpauHBI, € LEIbI0 MOJYYEHUS HOBBIX BO3MOYKHOCTEM B KOHKYypeHIMH. [IpHBOIATCS OCHOBHBIE
KOHKYPEHTHBbIE TPEUMYIIECTBA, KOTOpbIE JAOMOIHUTENBHO TMOJYy4aloT cladble MPEeANpUsATUS
arpoOu3Heca MpH CIUSHUU ¢ Ooyiee MEPCIEKTUBHBIMU MPEINpUIATUAMU 3ToW oTpaciu. CeronHs,
HECMOTPsI Ha TO, YTO HAIlla CTPaHA OYEHb 3AMHTEPECOBAHA B YBEIWYEHHUM NPOJAK HA BHELIHHUX
pBIHKax, ocobeHHo priHKax EC, B ycioBHAX CBOOOJHON TOPTOBIIM, OCTAETCS BOIPOC O MOBBIIIEHUN
KOHKYPEHTOCTIOCOOHOCTH YKPAaUHCKUX MPEANPUATHN U yBETUYeHUS UX 00beMOB. IMEHHO OATOMY
T€Ma JaHHOIO MWCCIIEOBAHUs SBISAETCA AaKTyaJlbHOM W HMMEET OIPEJEIICHHOE IPAKTHYECKOE
3HAaYEHUE AJIs TaTbHEHUIIEro pa3BUTHS HE TOIBKO OTACIBHBIX MPEANPUATHI, HO U arpapHOi cdepbl
SKOHOMUKHM YKpawHbl B L€lIOM. Lleapro 3TOM cTaTby SIBIAETCS ONPENEIUTh BAaXHOCTh TAKUX
MPOLECCOB, KaK CIUAHUSA M TOTJIOLIEHUs [JIl NOBBIIIEHUS KOHKYPEHTHOIO IIPEUMYILIECTBA
arpoOusHeca. CoriacHo ILenW, 3ajJada COCTOsja B HCCIEJOBAaHUM COBPEMEHHBIX TEHJIEHUIUN
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Pa3sBUTHA aI‘pO(bI/IpM B YCJIOBUAX CIIMAHUSA U IMOITIOICHUS, KOTOPBIC YIKC IMPOU3OIILINA. OCHOBHBIMHU
METOJIAMH 3TOTO HCCIICAOBAHHS SIBISIETCS METOIbI SMIIMPUYECKOTO HCCIICOBAHUS, TaKUe Kak
HaOJII0/ICHNE, CpPaBHEHHUE, U3MEPEHHE, a TaKkKe a0CTparupoBaHUE, aHAIU3 U CHUHTE3, MHIYKLUS U
nenykuusi. [To pesynbraTaM HcciaeAOBaHUS ObUIM CIIENAHbI BBIBOJABI O MOJOXKUTEIBHOM BIHMSHHU
TaKUX TPOLECCOB, KaK CIMSIHUA U TOTJIOMIEHUS Ha KOHKYPEHTOCHOCOOHOCTBH arporpeanpusTHA.
Hayunoe u npakTuveckoe 3HaueHHe padoThl. VcciaenoBaHWEe UMEET MPAKTUYECKYHO IIEHHOCTh, O
4YCM CBUIACTCIBCTBYIOT OIPCACICHHBIC PCKOMCHAAUWH I10 YJIYUIICHUIO KOHKypeHTHOﬁ II03uun
OpPEeIIPUITHI, PaOOTAIOIMX B arpapHOM CEKTOpe IIyTeM KOHCOJIMJAIMK CBOEro Ou3Heca U
YBCIIMUCHUA UX KalluTalla 3a CUCT CIIMAHUA C APYTUMU NPCANPUATUAMU.

KiioueBble ciioBa: CIMsHHS, MOIVIOLICHWS, KOHKYPEHTHOE MPEHMYIIECTBO, WHTETPaIlys,
KOHKYPEHIIUs, arpoOu3Hec.
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Abstract

The purpose of this publication is generalization of research on the types of urban
consolidation, classification of systems for urban freight consolidation by levels, consideration of
participants at each level and schemes of their interaction, as well as analysis of direct and reverse
flows that accompany this interaction. The works of domestic and foreign scientists on the problems
of urban freight transportation and use of consolidation for their solving are the theoretical and
methodological basis of the research. Data of official statistical and analytical materials of
ministries and departments of Ukraine and world agencies made up the Information basis. When
solving the tasks set, methods of economic analysis, systematization, generalization, comparison
were applied. The results of the work are classifications of consolidation schemes for urban
distribution, urban consolidation centers and their participants. Different levels of urban
consolidation allow flexible application of the idea of consolidation to cities of various sizes and
topologies, while reducing congestion and improving environmental situation in the city. The
forward and reverse flows between various participants in the urban distribution system are
evaluated. The prospect of the study is to consider the schemes of consolidation of different levels
and an assessment of their economic and socio-ecological efficiency. The limitations of the results
obtained are their applicability exclusively for urban areas and for consolidated transportation
between cities. The presence of all levels of freight consolidation can be economically feasible only
for cities with population of over 1 million inhabitants with corresponding long delivery distances.
The practical significance of the study lies in the possibility of using the proposed classification
and schemes of direct and reverse flows in the design of urban distribution schemes with the
involvement of consolidation centers at various levels.

Keywords: urban distribution, freight consolidation, urban consolidation center, two-tiers
consolidation, participants of urban freight distribution, direct and reverse flows.

JEL Classification: R40, R22, O18.

INTRODUCTION
Urban freight transport plays an important role in meeting the needs of citizens and urban

businesses, but at the same time it damages the environment of the city, increases congestion, which
causes discontent among residents (Nuzzolo et al, 2019).
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According to a study of Traffic Index — 2018, in 2018 Kyiv is in the 13th place in the world in
terms of traffic congestion. Kyiv’s congestion bypassed Tokyo, Rome, London, New York, which
are respectively at 25, 31, 40, 42 rating. Considering the lack of a municipality or government
improvement program, the situation requires immediate and intent attention from researchers.

Among the alternatives aimed at mitigating the negative external effects of freight traffic
related to the concept of urban logistics, an urban consolidation center or city distribution center
(UCC and UDC) can be proposed, which is an important factor for increasing efficiency of the
logistics process in the city (Correia et al, 2012).

With the increase in the size of the city, the duration of delivery also increases. The concept of
consolidation in a large city with high traffic density plays a vital role (Browne et al, 2005).

According to case studies in sustainable urban transport #10, published by G1Z GmbH, the
main purpose of urban consolidation centers is to reduce the need for freight vehicles to deliver
goods to urban areas (city center, an entire city or a specific large object such as a shopping center).

For example, Browne et al (2011) describe an implementation of a micro-UDC in London
where electric vans and tricycles arc used as delivery vehicles for the last mile delivery. With the
new system in place, significant reductions on total distance (by 20%) and CO2 - equivalent
emissions (by 54%) are reported although the distance per parcel rose by 349%.

LITERATURE REVIEW

The topic of consolidation of small shipments has long been studied by world and domestic
scientists (R. Larina, 2005; A. Kotenko et al, 2014; L. Savchenko, M., Lysenko et al, 2018).
However, unfortunately, the search for domestic materials on the topic of urban consolidation and
its role in improving urban logistics has not been crowned with success. At the same time, global
experience is quite broad. Urban distribution and consolidated deliveries were have been researched
by J. Allen, N. Ananda, M. Browne, A. Campagna, K. Chwesiuk, V. Correiaa, T.G. Crainic, L.
Dablanc, R. Duina, A. Galelo, P. Gianessi, S. Gragnani, A. Guerra, K. Hassall, J. Leonardi, R.
Macario, C. Macharis, L. Oliveiraa, K. Ogden, H. Quaka, L. Persia, N. Ricciardi, P. Storchi, M.
Sweet, E. Taniguchi, L. Tavasszya, RG Thompson, G. Valenti, M.P. Valentini, S. Verlinde, F.
Witlox, A. Woodburn and others.

In Traffic Index — 2018. various levels of consolidation of freight road transport in cities and
interactions of participants in urban delivery schemes with its goods flows and revenues are
considered. Dablanc (2007) mentioned that many projects involving the installation of only one
UCC were unsatisfactory in large cities with high population density and a high concentration of
commercial, administrative and cultural activities. Thus, for large cities that require a long-distance
transportation in the city, a network of CC, possibly of different levels of consolidation, should be
used.

In the study on the classification of urban consolidation and UCC (Allen et al, 2015),
classification was made into three groups, each of which has a different classification attribute
(without general principle of classification). Browne et al (2005) classify UCC into two groups
according to the number of clients that are served through consolidation — UCC for one company,
UCC for several companies. Thus, consolidation for B2B format is assumed.

Also Browne et al. (2005) stated that consolidation schemes may vary depending on the size
of the geographical area they serve (a small area, such as the narrow historical center of an urban
area, a specific shopping area, or a larger, more diverse geographical area to the whole city/town).
Verlinde et al (2012) are talking about classification by the number of “tiers” or “echelons”. It can
be named “levels” as well. Two types of configurations — single and multi-tier were mentioned
there.

Hassall (2009) notes that most urban logistics projects involve so-called single-level systems
based on UCC, that is, systems in which delivery schemes are performed from one UCC to city
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consumers. Such systems are well suited for small cities. But for large cities, it can be considered as
a poor decision. There is a possibility of reverse flow, when the UCC also receives the cargo
collected in the city and prepares it for a long part of the journey to another city or region [13].

Optimization for location of facilities (Taniguchi, 1999) and real-time routing of vehicles
(Taniguchi, 2001) methodologies have been proposed for single-tiered systems. Gianessi at al.
(2015) consider location decisions on a single tier only.

For large cities, three-level systems were proposed, for example, for Amsterdam and a two-
level system for Rome (Crainic et al, 2009; Gragnani et al, 2004).

With a two-tier scheme, the first level of the UCC is located on the outskirts of the urban
zone, the second level of the system consists of so-called satellites, where cargo arriving from the
first level UCC and other external points can be transferred and integrated into vehicles adapted for
use in dense urban areas (Crainic et al, 2015). Existing objects such as parking lots, bus stations or
railway stations / stops can be used as satellites (Crainic et al, 2009; Crainic et al, 2004). It is
assumed that middle vehicles (urban-trucks) move between UCC of the 1st and 2nd levels, and
cargo vehicles of light vehicles (city-freighters,up to 3.5 t) carry out deliveries from UCC of the 2nd
level (Hassall, 2009; Baldi et al, 2019).

According to Chwesiuk (2008) UCC can be divided into three categories:

- local — performing services to specific trade areas (e.g. Broadmead-Bristol, England), city
centres (e.g. La Petite Reine-Paris, France) or the whole city (e.g. Monaco);

- on the serviced area where there is only one owner it is usually built as a unit performing
services on a specified location; the owner may influence other tenants to make use of the UCC;
examples of such consolidation centres functioning at airports can be Heathrow Real Urban
Consolidation Centre or Hadowhall Shopping Centre;

- special projects of a UCC for other purposes not connected with retail customer service (e.g.
centres for building materials at Heathrow and in Stockholm); such centres attend to a single
location or perform their services only at specified time.

As we can see from a review of literary sources, the topic of classification of urban
consolidation of freight traffic has been raised repeatedly, however, at the moment, there is no unity
in this regard.

The issue of participants in the urban distribution process is also interesting for many
scientists. So, for example, Ananda et al (2012) divide stakeholders in the urban freight domain in
two categories:

1. Public sector stakeholders that include traffic authorities, infrastructure authorities,
municipalities, railway terminal/port authorities etc. These all stakeholders can be termed as
“administrator”.

2. Private sector stakeholders that include producers, suppliers, shippers, freight forwarders,
trucking firms, truck drivers, shopkeeper, receivers etc. This long list of private stakeholders can be
stratified to shipper, carrier and receiver according to leg of transportation activities.

In contrast to private stakeholders, administrator is interested in achieving the overall
objective, i.e. reducing the total social cost (Ogden, 1992; Taniguchi and Tamagawa, 2005; Macario
et al, 2008).

We believe that such an enlarged view of the stakeholders of urban distribution is insufficient
and requires clarification.

PAPER OBJECTIVE

The purpose of the article are analyses and summarizing of interaction of participants of urban
freight consolidation of different levels.

Research tasks:

- to summarize research on the types of urban consolidation;

- to classify urban cargo consolidation systems by levels;
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- to considerate participants at each level and the patterns of their interaction;
- to analyze direct and reverse flows that accompany this interaction.
The subject of the study is distribution of small shipments in a dense urban traffic.

METHODOLOGY

The works of domestic and foreign scientists on the problems of urban freight transportation
and use of consolidation for their solving are the theoretical and methodological basis of the
research.

Information basis is made up of data of official statistical and analytical materials of
ministries and departments of Ukraine and world agencies.

When solving the tasks set, methods of economic analysis, systematization, generalization,
comparison were applied.

RESULT AND DISCUSSION

We propose to consider the authors’ approach to classification of consolidation in the urban
distribution (UD), based on the number of consolidation points (levels) in the supply chain:

0-level: no consolidation, goods are delivered from a supplier to a receiver directly.

1-level: goods arrive from a supplier to a macro UCC (or mini-UCC, or micro-UCC),
thereafter deliver to a receiver.

2-level: goods arrive from a supplier to a macro UCC, then to a mini UCC, thereafter deliver
to a receiver. There may be other interaction schemes, for example, mini-UCC and micro-UCC, or
macro-UCC and micro-UCC (sequential connection of two different levels of UCC in a chain).

3-level: goods arrive from a supplier to a macro-UCC, then to a mini-UCC, then a micro-
UCC, thereafter deliver to a receiver (consecutive inclusion in the chain of three UCC of different
levels - macro, mini and micro).

Based on the proposed aforementioned tiered (level) consolidation model for UD, we propose
tier (level) classification of UCC:

- macro-UCC, which consolidates goods for the whole city or its significant part. The macro-
UCC allows to exclude transportation of non-consolidated goods on intercity routes;

- mini-UCC consolidates goods to service a district of a city or several districts, is located
within the city (location based on the principle of minimizing the distance to customers of the
service region);

- micro-UCC consolidates cargo for delivery to the area of the city district with pedestrian
delivery by couriers.

Let’s consider the main possible participants in the process of UD. Based on the research
studied, it is proposed to classify all possible direct participants (stakeholders) in urban delivery to:

1) senders (suppliers);

2) recipients (customers, clients);

3) micro-UCC;

4) mini-UCC,;

5) macro-UCC;

6) other participants (3PL logistics operators, carriers, freight forwarders, the municipality
and government, other road users, residents of the city).

Further in this article the last group of participants of the UD is considered indirectly.

At any level of consolidation, it is convenient to divide urban traffic by zones with size and
territorial boundaries those may differ for different cities depending on their conditions, restrictions
and characteristics. Thus, micro-consolidation can be considered to serve the pedestrian goods
delivery zone, mini-consolidation - to serve the city district, macro-consolidation - to serve the
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whole city or a large part of it (for example, in the case of Kyiv, it would be expedient to use the
macro-center for servicing the left and right banks of the Dnipro river to avoid congestion on
bridges and large distances between points of the route of delivery).

Further, for the convenience of understanding the relationships between all participants in the
urban delivery process, it is proposed to divide those into 2 groups:

- internal (located within the zone);

- external (located outside the zone).

Since it is the first fivestakeholders that are directly involved in the city delivery process, we
will consider possible options for urban distribution at different levels. At the same time, for each
level, interactions are considered either within the zone, or between the zone and the external
environment, or in the external environment.

For further analysis, each major participant in the urban transportation process is assigned a
two-digit number, where the first number is the number of the participant according to the
classification, the second number is a sign of being inside or outside the viewing zone (1 - in the
zone, 2 — out of the zone) (Fig. 1).

City 1 City 2

Figure 1. Possible participants in the urban distribution process
Source: own study

Fig. 1 shows a diagram of possible participants in the distribution process of the two cities. As
can be seen, it takes into account both intercity participants and non-urban, however, having
outgoing or incoming flows associated with cities.

Consider the interaction of stakeholders in the process of UD at different levels of
consolidation (Fig. 2).
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Fig. 2. The interaction of stakeholders of the UD at different levels of consolidation:
a) micro-consolidation; b) mini-consolidation; ¢) macro-consolidation

Source: own study

The choice of delivery scheme and rational level of consolidation depends on:

- volume-dimensional characteristics of the cargo, the possibility of its transportation in the
consolidated batch;

- distance from the sender to all levels of consolidation centers;

- distances from all levels of consolidation centers to the recipient;

- the distance between the sender and the recipient;

- existing restrictions on intercity transportation;

- the cost of cargo handling at all levels of consolidation centers.

Let’s consider the example of a sender-receiver supply chain with micro-UCC. Such options
are possible:

- the sender is in the zone of micro-consolidation (1.1);

- the sender is outside the zone (1.2).

The external participants for the micro level are:

- external senders (1.2);

- external macro-UCC (5.2);

- external mini-UCC (4.2).

All recipients of the micro level are in the zone of micro-consolidation, i.e. theyare in
category 2.1.

Since a micro-UCC participates in delivery to end customers only who are in a radius limited
around it, the external micro-UCC does not participate in the interaction.

Let’s consider the flow of goods between all the above participants in the UD process. To do
this, we will compose a square matrix and evaluate each cell in the context of the existence of
flows, the direction of these flows and their possible features.

For convenience, define the different types of flows:
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- direct (or forward), the direction of which corresponds to the direction of movement of the
material flow from the sender to the recipient;

- reverse, showing return flows, the direction of which is opposite to the direction of direct
flows.

We will also analyze the absent flows, in the absence of interaction between the participants
of the urban distribution system. Each corresponding table contains comments in those compounds
that are not typical.

During the flow analysis process, it was revealed that the matrix of possible connections is not
symmetrical, since interactions between participants in the supply chain of urban freight almost
always go in one direction (according to the direction of the cargo movement from the sender to the
recipient).

It is necessary to give the features of the classification. An internal UCC serves recipients or a
lower-level UCC in a certain territory (within a certain zone). An external UCC is one that is
outside the range of a certain level of consolidation system.

Direct and reverse flows, as well as their features are given in Table 1.

Table 1 shows two interaction options:

- “yes” if interaction is possible;

- “no” if interaction is not possible (not exists).

Also listed comments to non-standard cases of interaction.

According to the base table 1, a sample of direct (Table 2), reverse flows (returns) (Table 3),
bidirectional direct flows (Table 4) and absent flows (Table 5) was carried out.

As you can see from the Table. 2-5, among the flows there are two symmetric matrices - for
couples with no interaction and for couples with bidirectional flows of goods (not returns). While
the direct and reverse flow matrices are asymmetric.

Depending on the boundaries of the zone being analyzed, it is necessary to consider those
pairs of interactions stakeholders that correspond to tabular ones.

CONCLUSIONS

Summarizing the above material, it can be noted that the topic of urban distribution is
increasingly relevant due to the increasing urbanization of the population and the development of
electronic commerce. Difficulties associated with the movement of vehicles in the conditions of
dense urban traffic, are a problem both for the participants of urban distribution, and for residents of
the city. A way out of the current situation may be the consolidation of urban cargo flows. Different
levels of urban consolidation allow to apply flexible the idea of consolidation to cities of various
sizes and topologies, while reducing congestion and improving the environmental situation in the
city. The prospect of the study is to consider the schemes of consolidation of different levels and an
assessment of their economic and socio-ecological efficiency.
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Table 1
The existence of direct and reverse flows between possible participants in the process of urban cargo delivery
Participant Internal External Internal recipient Ext_er_nal Internal micro-UCC External micro- | Internal mini-UCC E>_(te;rnal Internal macro-UCC | External

(e} D marking sender sender recipient UCcC mini-UCC macro-UCC

1.1 1.2 2.1 2.2 3.1 3.2 4.1 4.2 5.1 5.2
Internal 11 no yes yes yes yes yes yes yes yes
sender )
External 12 not yes yes yes yes yes yes yes yes
sender '
Internal no (or no (or not no (or just returns) not no (or just returns) no (or just no (or just returns) | no (or just
recipient 2.1 just just returns) returns)

returns) returns)
External no (or no (or no no (or just no (or just returns) no (or just no (or just returns) | no (or just
recipient 2.2 just just returns) returns) returns)

returns) returns)
Internal no (or no (or yes no (too no no (or just returns) no (or just no (or just returns) | no (or just
micro- 31 just just small returns) returns)
ucc ' returns) returns) coverage

radius)
External no (or no (or no (too small yes no (or just returns) no (or just no (only return no (or just
micro- just just coverage radius) returns) flow is possible if returns)
ucc 3.2 returns) returns) there is no external
macro and mini
UCC)
Internal no (or no (or yes yes yes yes yes yes (returns, flow yes
mini-UCC a1 just just to other city) (returns,
' returns) returns) flow to
other city)
External no (or no (or yes yes yes yes yes yes (returns, flow yes
mini-UCC 42 just just to other city) (returns,
' returns) returns) flow to
other city)
Internal no (or no (or yes yes yes yes (if thereis | yes yes (if there
macro- 51 just just no external isno
ucc ' returns) returns) macro- and external
mini-UCC) macro-UCC)
External no (or no (or yes (possible, if there | yes yes (possible, if there | yes yes (perhaps, if there yes
macro- 59 just just is no internal UCC, is no internal UCC, is no internal macro-
ucc ' returns) returns) large consolidated large consolidated UCC, large
cargoes) cargoes) consolidated cargoes)

Source: own study
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Table2
The existence of direct flows between possible participants in the process of urban cargo delivery

Internal sender External Internal recipient External Internal micro-UCC External micro- Internal mini-UCC External mini- Internal External

0 D Participant sender recipient ucc ucc macro- macro-
marking ucc ucc

11 1.2 2.1 2.2 3.1 3.2 4.1 42 5.1 5.2
Internal
sender 1.1
External
sender 12
Internal
recipient 21
External
recipient 2.2
Internal
micro- 31
UCC
External
micro- 3.2
UCcC
Internal flow to | flow to
mini-UCC [ 41 other other city

city
External flow to | flow to
mini-UCC | 4.2 other other city
city
Internal if there is no if there is no
macro- 51 external external macro
ucc ' macro-  and flow to other
mini-UCC city UCC

External if there is no if there is no if there is no if there is no internal
macro- 5.2 external internal UCC, large internal UCC, large macro-UCC, large
ucc ' macro-  and consolidated consolidated consolidated cargoes

mini-UCC cargoes cargoes

Source: own study
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Table3
The existence of reverse flows between possible participants in the process of urban cargo delivery
Participant Internal External Internal External Internal External Internal mini- | External mini- | Internal macro-UCC External
0 D | marking sender sender recipient recipient micro-UCC micro-UCC ucc uccC macro-UCC
1.1 1.2 2.1 2.2 3.1 32 4.1 42 5.1 52
Internal sender 1.1
External sender | 1.2
Int(_err_1al 21
recipient
Ext_er_nal 22
recipient
Internal micro- 31
uUcC )
External micro- if there is no external
ucc 32 ..
macro and mini UCC
Internal mini-
UCe 4.1
External mini-
UCe 42
Internal macro-
UCC 5.1
External
macro-UCC 5.2

Source: own study
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The existence of bidirectional direct flows between possible participants in the process of urban cargo delivery

Table4

Participant Internal External Internal External Internal micro- | External micro- | Internal mini- External mini- Internal macro- | External macro-
o D | marking sender sender recipient recipient ucc ucc ucc ucc ucc ucc
11 12 21 2.2 31 3.2 41 4.2 51 52
Internal sender 11
External sender 12
Internal recipient | 2.1
Ext_er_nal 29
recipient
Internal micro-
uccC 31
External micro-
uccC 32
Internal mini-
uccC 4l
External mini-
uccC 42
Internal macro-
uccC 51
External macro- 5.2

UCC

Source: own study
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Table 5
The absent flows between possible participants in the process of urban cargo delivery
Participant Internal External Internal recipient External recipient Internal External Internal mini- | External mini- | Internal External
e D | marking sender sender micro-UCC micro-UCC ucc ucc macro-UCC macro-UCcC
11 1.2 2.1 2.2 3.1 3.2 4.1 4.2 5.1 5.2
Internal sender | 1.1
External 1.2
sender
Int(_err_1al 21
recipient
Ext_er_nal 29
recipient
Internal micro- 31 coverage radius is
uce ' too small
External 32 coverage radius is
micro-UCC : too small
Internal mini-
uccC 4.1
External mini-
ucc 4.2
Internal macro-
uccC 51
External
macro-UCC 52

Source: own study
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B3AEMO/IISI YYACHUKIB MICHKOI KOHCOJIIIAIIIT BAHTAXIB PI3BHUX PIBHIB

Capuenko Jlinis Borogumupisaa Ioaimyk Boaoaumup IlerpoBuy I'puropak Mapis IOpiiBna
Hayionanvruii asiayiiinui Hayionanenuii mpancnopmmuuil Hayionanvruii asiayitinui
YHIieepcumem YHIieepcumem YHIgepcumem
Kuis, Ykpaina Kuis, Ykpaina Kuis, Yxpaina

Micpkuii BaHTQ)XHUH TPaHCHOPT BiAIrpae Ba)JIMBY poOJib y 3aJ0BOJIEHHI MOTped ropolsH 1
MicbKOTo Oi3Hecy, aje B TOM ke 4ac BiH 3aBJa€ KON HABKOJIUITHBOMY MPUPOTHOMY CEPEIOBHIILY
MicTa, 301TbIIy€E 3aTOPH, 0OYMOBIIIOE€ HEBIOBOJICHHS MEIIKAHIIIB. MeTOI0 CTaTTl € y3araJlbHeHHS
JOCTIKEHb PO BUJIM MIChKOi KOHCOMIAAI1, KIacudikallis cucCTeM MiChKOi KOHCOIIAIlii BAaHTaXIB
M0 PIBHAX, PO3IJIS/ YYaCHUKIB KOKHOTO PIBHS 1 CXEM iX B3a€MOJIi, a TaKOXX aHaTI3 MPAMHX 1
3BOPOTHHUX MOTOKIB, $IKI CYHNPOBOJDKYIOTH II0 B3a€MOJil0. TE€OpeTHYHO 1 METOAOJIOTIYHOIO
OCHOBOIO JIOCHIJDKEHHSI € pPOOOTHM BITUM3HSHUX 1 3apyODKHMX BYEHHMX 3 MpoOJieM MICBKUX
BaHTaXXOIMEPEeBE3eHb 1 3acCTOCYBaHHS KOHCoOMimamii s iX BupimeHHs. [Hpopmariiiny 0a3y
CTAHOBJIATH JaHl OQIMIMHUX CTATUCTUYHHMX Ta aHATITUYHUX MaTrepiaiiB MIHICTEPCTB 1 BIJIOMCTB
VYkpaiHu Ta CBITOBUX areHTCTB. [Ipu BUpIIIEHHI MOCTaBIEHUX 3aBJIaHb 3aCTOCOBYBAIUCS METOAU
€KOHOMIYHOTO aHali3y, CHCTeMaTH3allii, y3arajdbHEHHs, TMOPIBHAHHs. PesympTaTamu poOOTH €
Kiacudikaiiss cXeM KOHCOIiAaIii MIChKOi AUCTPUOYIii, MICBKUX KOHCOJIJAIIMHUX IEHTPIB 1 iX
y4yacHMKIB. Pi3HI piBHI MIChKOI KOHCOJIJalii JO3BOJSIOTH THYYKO 3aCTOCOBYBATH 1J€HO
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KOHCOJIJIAI] 10 pi3HUX 32 PO3MIPOM 1 TOMOJIOTI€I0 MICT, 3HHXKYIOUH MPU IIbOMY PIBEHb 3aTOPIB 1
MOKPAIIyIO4YH €KOJOTIYHY CHUTyamit0o B MicTi. IlepcrnekTHBOO TOCHTIKEHHS € PO3IIISAI CXEeM
KOHCOJIiaIlii pi3HUX PIiBHIB 1 OIlIHKA X €KOHOMIYHOI 1 COIIaIbHO-EKOJIOTIYHOI €()eKTUBHOCTI.

HaykoBoi 3HaummicTiO poOOTH € OTpUMaHHS HOBHUX TEOPETHYHHX MOJOXKEHb IIOJIO
kimacudikamii cXxeM MIChKOi KOHCOMiJamii BaHTaXiB, a TaKOXX IX YyYacCHHUKIB. Y3araJbHEHO Ta
MMPOAHAIII30BAHO MOJKJIMBI CXEMH B3a€MOAIl MDK YyYaCHHMKaMH IMPOIECY MIChKOi TUCTPHOYIIIT.
[IpakTH4HE 3HAYMMICTH JOCTIIKEHHS TOJNSTA€ y MOMJIMBOCTI BUKOPHCTAHHS 3allPOIIOHOBAHOI
Kkiacudikaii Ta cXeM NpsSMHUX Ta 3BOPOTHUX TOTOKIB IIPH MPOEKTYBaHHI CXEM MiChKOi1 JUCTPHOYITIT
3 3aJIy4EeHHSM KOHCOJIJaliiHUX EHTPIB pi3HUX PIiBHIB.

KirouoBi ciaoBa: wmicbka AUCTpHOYIlis, KOHCOJAAIlisl BaHTaXIB, MICBKUH LIEHTP
KOHCOJIiJTaIli1, TBOpiBHEBA KOHCOJIAAIlis, YIaCHUKU MICbKOI AUCTPUOYIIiT, MPsIMi 1 3BOPOTHI MMOTOKH.

B3ANMO/JIENCTBUE YYACTHHUKOB I'OPOJICKON KOHCOJUJIAIIMA I'PY30B

PA3HBIX YPOBHEN
Capuenko Jluausa Baagumuposna Iloanmyk Baagumup IlerpoBuy I'puropaxk Mapus IOpbseBHa
Hayuonanvuolii asuayuonmbwlii Hayuonanvuwviii mpancnopmmuuoiii Hayuonanvuolii asuayuormwlii
VHUBepcumem VHUBEpCcUmem VHUBEpCUmMem
Kues, Yxkpauna Kues, Ykpauna Kues, Yxkpauna

['opoxackoil rpy30BOM TPaHCIIOPT UTPAET BAXHYIO POJIb B YIOBJICTBOPEHUHM MOTPEOHOCTEH
rOpO’KaH M TOPOJACKOro OM3Heca, HO B TO )K€ BPEMsl OH HaHOCHUT yIepO OKpyXkaroleil mpupo Hon
cpelie ropoja, yBEIUYUBAET 3aTOPhl, YEM OOYCIOBIMBAET HEAOBOJIBCTBO kUTenel. Llenbto cratbu
ABJsieTcs 0000IIeHne UCCIeIOBAaHNUI O BUAAX TOPOJCKON KOHCONMMIAIMHU, KIaCCU(PHUKALUS CUCTEM
rOpPOJCKON KOHCOJMUIALMKM TPY30B IO YPOBHSIM, PacCMOTPEHHE YYAaCTHUKOB Ka)KJIOrO YpPOBHS U
CXEMBbI UX B3aMMOJAEUCTBHS, a TAK)XKE aHAJIU3 MIPSIMBIX U OOPaTHBIX TOTOKOB, COMPOBOXKJIAIOIINX 3TO
B3auMoJIeiicTBHE. TeopeTHYeCcKOi M METOI0JIOTUIECKON OCHOBOM MCCIIEIOBAHUS SBISIOTCS paOOTHI
OTEYECTBEHHBIX U 3apyO0eKHBIX YUEHBIX IO IPoOIeMaM ropoJCKUX IPY30IEPEBO30K U PEIICHUSIM C
ux koHconuaamnuei. UapopMannonnyto 6a3y COCTaBISIOT JaHHBIE OPUITHATBHBIX CTATHCTHUYECKUX
U aHAJIUTHYECKUX MaTEpUAIOB MMHHUCTEPCTB M BEAOMCTB YKpauWHbl U MHUPOBBIX areHTCTB. IIpu
pEILIeHNN TOCTAaBIEHHBIX 3a7a4u MPUMEHSUINCh METO/Ibl SKOHOMHUYECKOT 0 aHalIn3a, CUCTEMaTHU3alliH,
00001eHus, cpaBHeHHs. Pe3ynbTatamu paboOThl sBiSETCS KiIacCH(UKALUs CXeM KOHCOJIUAALUU
TOpPOJCKON IUCTpUOYLIMH, TOPOJACKUX KOHCOJIMJAIIMOHHBIX IEHTPOB M UX YYaCTHHUKOB. Pa3Hble
YPOBHH TOPOJCKOH KOHCOJHMJAIMM MO3BOJIAIOT THMOKO NPUMEHATh HACK KOHCONMJALMU K
pa3IMYHBIM [0 pa3Mepy U TOIOJOTMHM TOpOJaM, CHM)Kas MpU 3TOM YPOBEHb 3aTOpPOB U
HKOJIOTUYECKYIO CHUTyalMio B ropoje. OlLeHeHbl HpsMble U OOpaTHbIE TMOTOKH, MPOTEKAroIINe
MEXAYy pa3IU4YHbBIMH YYaCTHUKAMHM CHUCTEMbl Tropojackoi auctpuOymuu. IlepcnexkTuBoit
UCCJIEIOBAHMS SIBJISIETCS PACCMOTPEHHE CXEM KOHCOJIMAALMM pa3HbIX YpPOBHEM M OLEHKAa HX
SKOHOMMYECKOH U COLIMATIbHO-3KOJIOTMUECKON 3 PEKTUBHOCTH.

Hayunas 3Ha4MMOCTb pabOThI COCTOUT B MOJYYEHHH HOBBIX TEOPETUUYECKHX MOJOXKEHUH 1O
KJIACCU(UKALIUN CXEM TOPOJCKON KOHCOJMUAALIMU TPY30B, a TAKKE UX y4acTHUKOB. OOOOIIEHBI U
IIPOAHAIIM3UPOBAHbl BO3MOXKHBIE CXEMBl B3aUMOJEHCTBHSA MEXIy Y4YaCTHHUKaMHU Ipolecca
ropoJckoit auctpuoynuu. [lpakruueckas 3HAYUMMOCTb HCCIIEA0BAaHUS 3aKII0UYAETCsl B BO3MOXHOCTHU
UCMOJIb30BAHUS TPEATIOKEHHON KIacCU(PHUKAIMA U CXeM MpSIMBIX UM OOpaTHBIX MOTOKOB MpHU
MPOEKTUPOBAHUM CXEM TOpOJICKOM AMCTPUOYIIMH C MPHUBJICYEHHEM KOHCOJUIAIIMOHHBIX IIEHTPOB
pa3IMYHBIX YPOBHEM.

KutoueBble cjioBa: ropojckas AUCTPUOYIMS, KOHCONMUIAIUS TPY30B, TOPOJCKOM LIEHTP
KOHCOJIMJAIMHY, JIBYXYpPOBHEBash KOHCOJUIALNS, YUACTHUKH TOPOACKON TUCTPUOYLHH, MPSMBIE U
oOpaTHBIE TIOTOKH.
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Abstract

Given the fact that logistics activity takes place in a very dynamic environment the state of the
logistics system should be constantly monitored, analyzed and evaluated. The research is devoted to
an important and at the same time complicated issue — the process of designing logistics systems as
an important component of the operation of the enterprise. This problem is not fully understood
both at the theoretical level and in the field of practical application of design principles. The
purpose of scientific research is to determine the essence, tasks and features of the processes of
designing logistics systems. The authors use such research methods as descriptive, comparative and
systemic. The essence of the concepts of “project” and “design” is considered in the article. The
main tasks of designing logistic systems are determined and possible conditions of their
implementation are given. The study found the most important factors determining the success of
the project on design of logistics systems. A system of branch logistic functions has been proposed.
The factors that determine the success of logistics systems implementation are systematized. On the
basis of the research, general recommendations for the design of logistics systems at any type of
enterprise have been generated. The list of solutions that are accepted in the process of designing
logistics systems has been proposed. Stages and steps in the design of logistics systems have been
identified according to the tasks of designing logistic systems. Research results have shown that
designing logistics systems should take into account the possible risks of implementing a solution
and calculate with the help of mathematical models, possible benefits and losses for the enterprise.
In addition recommendations to boost the efficiency of designing logistics systems have been
distinguished.

Key words: project, designing, logistics systems.

JEL Classification: D24, L23, L90.

INTRODUCTION

A demanding market and growing competition mean that enterprises need to look for new
solutions in the manufacturing process, adapting to customer requirements through systematic
product improvement and after-sales service. Measures to improve should be characterized by
efficiency, that is, achievement of results, not worse than competitors, but with less costs. Exactly
because of this reason entrepreneurs seek to achieve new management and information technology
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solutions, as well as in other interdisciplinary areas such as telecommunications, automation,
robotics, flexible manufacturing systems, materials science and microelectronics. The constituent
increase in the efficiency of the enterprise is the development of a logistics system that requires
careful preparation. Above all, the key to the efficient operation of logistics systems is the high
level of their design.

LITERATURE REVIEW

Theoretical substantiation of project management and designing is at the core of the studies of
domestic and foreign researchers, among them: Razu (2006), Bjeg'juli (2002), Burimenko et al
(2017), Denysenko et al. (2016), Larson and Gray (2011), Mykytiuk (2014), Rumjanceva et al
(1996), Balakrishnan et al (2017), Morris (2013), Schwalbe (2004), Soderlund (2004), Turner
(1996) etc.

Implementation of logistics systems and their impact on the functioning of enterprises is
considered in the works of: Hemamala et al (2017), Ballou (1995), Bostel et al (2005), Kuhn and
Schmidt (1988), Multaharju and Hallikas (2015), Gopfert and Wellbrock (2016), Han (2019) and
others.

PAPER OBJECTIVE

The paper purpose is to study the essence of the design of logistics systems, the definition of
its objectives, the characteristics of its stages and the development of practical recommendations for
its implementation at enterprises of all types.

RESULT AND DISCUSSION

In modern conditions of functioning of enterprises, aspects related to optimization of their
activities play an important role. The introduction of logistics systems in a market economy is an
important factor in the development of entrepreneurship. When designing and refining logistics
systems, it is necessary to have a sufficient level of data, the accounting of which, as well as
collection and processing, must be continuous. However, for further familiarization with the
essence, features and methods of designing logistics systems, the definition of the term “project”
must be done (Table 1):

Table 1
Approaches to the definition of “project”

Concept Definition

System complex of planned (financial, technological, organizational, etc.)
documents containing a complex system model of actions aimed at achieving a
certain goal (Razu, 2006)

A sequence of interrelated events occurring during a limited time period, which are
aimed at achieving a unique, but at the same time, certain result (Bjeg'juli, 2002)
A comprehensive, one-time event, limited in time, budget, resources, as well as
Project clear performance guidelines tailored to the needs of the customer (Larson and
Gray, 2011)

The project is one that includes the idea (problem), the means of its
implementation (all solutions of the problem) and the results obtained in the
process of implementation (Mykytiuk, 2014)

The project always focuses on the result, on the achievement of certain goals, on a
specific subject area (Burimenko et al, 2017)

Consequently, the project is a plan, a scheme, a goal that should be implemented. In turn,
designing is the process of creating a project — a prototype of the predicted or possible object (state).
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Designing a logistics system is a multi-faceted, multi-criteria and multi-stage process. This task
requires taking into account a number of conditions and technological assumptions, and should:

- characterized by a systematic approach;

- use the knowledge of many disciplines in scientific fields such as: management, sociology,
science of safety and defense, mathematics, computer science, transport, telecommunications,
engineering, information technology, automation and robotics;

- be interdisciplinary;

- use mathematical models and simulations.

Designing logistics systems at the enterprise is possible under different conditions and may
have different end goals:

- designing logistics systems in an existing company that has not yet had such a solution
(internal transport subsystem, storage, procurement, distribution);

- development of a functioning logistics system (for example, automatic identification,
packaging, palletizing, flow control of the material on the production line);

- development of the logistics system as part of the newly created company;

- design of logistic objects (for example, modern warehouses based on WMS);

- design of the flow of material goods and information in the logistics system, which includes
participants in the upper and lower parts of the supply chain (for example, using the concept of
“JIT” and automatic identification);

- development of logistics processes, including ERP class systems (transport, storage,
packaging, customer service and ordering).

In the design process, there are various options for solutions in those or other areas, each of
which can reach the logistical goal. Most importantly, in combination with each other in one
system, they will give a synergistic effect (Razu, 2006). A list of possible solutions related to this or
other aspect of the design process of logistics systems is presented in Table2.

Table 2

List of solutions that are accepted in the process of designing logistics systems

The component of the process Questions that need to be addressed

- Choice of vehicle type

- Definition of travel routes

- Storage strategy

- Registration of documents

- The size of the buffer stock

- Short-term forecasting of sales

- Collect information about customers’ needs and expectations
- Response to needs and expectations

- Ordering

Making orders - Data processing

- Data analysis

- Use of warehouse space

Storage - Distribution of assortment

- Configuration of the warehouse

- Selection of equipment

- Storage / reception

- Movement

Packaging - Storage

- Protection

- Aggregation of volume of production
- Planning time to perform certain operations
- Location, number and size of objects
- Demand for objects

Transport

Stocks

Services

Inland transport

Production planning

Distribution




MANAGEMENT AND ENTREPRENEURSHIP: TRENDS OF DEVELOPMENT
ISSUE 3 (09), 2019

Project management involves achieving the goal in accordance with the defined requirements,
taking into account the constraints on terms, cost and quality indicators (Rumjanceva et al, 1996).
The main precondition for the development and implementation of logistics solutions is the
expected benefits of improving the company's performance. An undisclosed issue is the
development of an integrated logistics system for the enterprise. The essence of the project is to
integrate the branched activity, which is classified as a logistical enterprise. Consequently, the
development and implementation of the logistics system is related to the restructuring of the
company and applies to all areas of its operation. Therefore, we can assert that the design of
logistics systems is intended to perform a number of tasks at the micro and macro levels (table 3).

Table 3
Tasks of designing logistic systems

At the micro level At the macro level
Tasks of optimal progress of the material flow in Tasks for placing elements of logistic infrastructure
the production system (warehouses, terminals)

Tasks of placement of capacities, equipment,
workplaces, goods in the warehouse
Task designing warehouses Complex tasks of distribution systems design

Tasks for the design of cargo delivery systems

The process of designing the logistics system must be preceded by:

- definition of the goals, place and role of the developed system in the company's strategy and
its tasks;

- definition of logistics solutions used at similar enterprises;

- determination of criteria for evaluating the developed system;

- definition of the budget of the developed system.

The following stages and activities can be distinguished in the process of designing logistics
systems (table 4).

Table 4
Stages and steps in the design of logistics systems
Stage Name of the stage Actions
1 2 3
- definition of the design purpose and its utility functions;
Determining external conditions, - business case for system design;
| defining the problem and - determining the number and structure of streams of entrances and
determining the quality pattern of exits of the system;
the designed system - defining the system quality standard;

- defining financial, technical, legal and ecological restrictions.

- identification of material goods and information flows in the system;
- description of the transformation processes of material goods and
information;

- determining storage needs and methods of storing material goods and
storage parameters;

- determining the needs of means of transport, transport technology and
parameters of transport routes;

- establishing parameters of logistics processes;

- determining the costs of logistics processes;

- establishing system management methods.

1 Development of the system concept

Table 4 continuation on the next page
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Table 4 continuation

1 2 8
- system functioning analysis;
i Analysis and evaluation of system - system assessment in terms of costs, technical capabilities, time,
opportunities parameters of management and executive processes;

- selection of the most advantageous system opportunities.

- detailed analysis of the selected system opportunities;

- developing technology for implementing executive processes;
- defining information flow technology;

- developing management process technology

Implementation of the selected
IV | opportunities and development of
the system functioning technology

After the completion of the project, which is preceded by an analysis and evaluation of
possible options, the technology of the system is being implemented and developed. Since the
implementation of the logistics system will affect all the company's functions, it must be carefully
prepared and implemented in a very short time.

The most important factors determining the success of the project can be included (Larson
and Gray, 2011):

- mutual understanding and trust in the organization that manages the project;

- the correct definition of project constraints: the scale of the project, time, cost, quality;

- responsibility, trust and honesty of senior management, real support of the project by the
senior management;

- focusing on people in project management (taking care of their knowledge development,
raising competencies, creating an appropriate incentive system and ensuring an adequate flow of
information);

- the ability to make the right decisions from the top management;

- rapid response of the main management to emerging problems;

- appointment of competent people to the position of project managers;

- experience in implementing projects (both employees and managers), proper control over
timely progress of work;

- identification of risks in the project, risk management skills, monitoring and control of
project costs;

- clearly defined project implementation strategy, depending on the nature of the project, the
project's organizational structure, specificity and scale of tasks (correct definition of the principles
of cooperation, hierarchy and subordination);

- proper management of relations with the project stakeholders;

- use of IT tools that support project management in an organization.

Logistics system design is primarily aimed at minimizing logistical risks at all levels of the
hierarchy of management of the logistics system (table 5). Incorrect configuration of the logistics
system leads to increased costs for logistics and lower customer service, in which case it is
necessary to decide on the improvement of the logistics system of the company. This is a complex
issue with an interdisciplinary nature and therefore the improvement of the logistics system requires
multidisciplinary analysis.

Table 5
Risks at different levels of logistics chain management

Levels of logistics chain

Risks of logistics chain management
management

Inadequate choice of enterprise strategy, inadequate goals and objectives,
incorrect or inefficient planning
Deviation from implementation schedules, inefficient allocation and provision
of necessary resources
Inconsistency of actual indicators with planned values, late adoption of
corrective actions, etc.

Strategic management

Planning and coordination

Operational management
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Realization of separate logistic purposes can be provided by system of branch logistic
functions, namely:

- planning of the production program;

- planning of the production process;

- planning of the use of power;

- planning of material flow;

- internal production transportation;

- production control;

- operational management of production;

- ecology of production processes;

- packaging.

Logistics activity takes place in a very dynamic environment, so the state of the logistics
system should be constantly monitored, analyzed and evaluated. The goal of improving the logistics
system of the company is to increase the efficiency of logistics processes and improve the
company's image on the market. The effect of optimizing a logistics system can be as follows:
limiting the number of objects, for example, by consolidating them, changing their location or
expanding the system by increasing the number of exploited distribution objects. The main criterion
for change is to increase the efficiency of the logistics system and minimize overall logistics costs
while maintaining the desired level of customer service.

The modern organization and operational management of production (material flows) must
meet certain requirements, namely (Denysenko et al, 2016):

- providing rhythmic, coordinated work of all production units on a single schedule and even
output;

- ensuring maximum continuity of production processes;

- ensuring the maximum reliability of planned calculations and the minimal complexity of
planned work.

A prerequisite for optimizing the logistics system is the availability of a diagnostic system
that would provide the enterprise management apparatus with the necessary data on the state of the
subject, which would be the basis for decision making and forecasting for the future. The diagnosis
of the operating system will have the effect of detecting its defects. Designing logistics systems
should take into account the possible risks of implementing a solution and calculate with the help of
mathematical models, possible benefits and losses for the enterprise.

In order to increase the efficiency from the practical results of designing logistics systems, the
following recommendations should be distinguished:

1. Intelligent demarcation and correct decomposition of project objectives.

2. When designing a logistics system of an enterprise it is recommended to use information
technologies that would allow visualization of the future logistic model for all its participants.

3. Development of an integrated diagnostic system for defects in the functioning of the
logistics system.

CONCLUSIONS

The subject of research combines engineering issues with the expected level of efficiency of
the movement of material flow and related information. The issue of minimizing mistaken decisions
during the design of logistics systems remains relevant. The problem needs further study, in
particular the study of the application of innovative technologies in the field of process simulation
and the development of an integrated model for assessing the state of the logistics system.
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IMPOEKTYBAHHA JIOTICTHYHUX CUCTEM SIK CKJIAJOBA E®OEKTUBHOI'O
OYHKIIOHYBAHHA IHNIAITPUEMCTBA

Inmkin BikTop OsexcanapoBuy HikxonaeBcbka Asina OnexkcanapiBHa
3anopizvkuil HayionanbHul YHigepcumem 3amnopi3bKuil HalliOHAIBHUH YHIBEPCUTET
3anopidcorcs, Yrpaina 3anopixoks, YKpaiHa

3Bakarouu Ha TOW (akT, L0 JIOTICTUYHA iSUIBHICTH BiIOYBA€ThCS B AYXKE TUHAMIYHOMY
CEepeIOBHIL, CTaH JIOTICTUYHOI CHCTEMH CIIiJ] TIOCTIHHO KOHTPOJIIOBATH, aHAII3yBaTH Ta OLIHIOBATH.
JloCIiPKEHHS! IPUCBAYEHO BAXKIIMBOMY 1 BOJIHOYAC CKJIAHOMY MUTaHHIO — MPOLIECY MPOEKTYBAHHS
JIOTICTUYHHUX CHCTEM SK BaXJIMBOI CKJIaJ0BOi (yHKIIOHYBaHHS mianpueMmcTBa. Ll mpoGnema He
MOBHICTIO BHBYEHA SIK y TEOPETUYHOMY piBHI, TaKk 1 B 00JACTi MPAaKTHYHOTO 3aCTOCYBaHHS
MPUHILIMIIB MPOEKTYBaHHSA. MeTOI0 HAayKOBOI'O JIOCHIJKEHHSI € BU3HAUEHHS CYTHOCTI, 3aBJaHb Ta
0cOOJIMBOCTEH MPOLECIB MPOEKTYBAHHS JIOTICTUYHUX cUCTeM. IIpeamer HoCiiKeHHS MO€THYE
1H)KEHEpH1 MUTaHHS 3 OYIKYBaHUM pIBHEM €(DEKTHUBHOCTI PyXy MaTepiajJbHOr0 MOTOKY Ta CYIyTHHOI
iHdopmartii. Y poOOTI BUKOPHUCTAaHI HACTYMHI METOIU JTOCHIJPKEHHS: OMHCOBHUH, MOPIBHSIBHUM,
CHUCTeMHHMH. B CTarTi poO3rIsiHYyTO CYTHICTh MOHATH «IIPOEKT» Ta «IIPOEKTyBaHHA». B xoni
JOCIIUKCHHS BH3HAYEHO OCHOBHI 3aBJaHHS TPOCKTYBAHHS JIOTICTHYHUX CHUCTEM Ta HABEICHO
MOJJIMBI YMOBH iX BHpOBaJUKeHHs. CHCTEMaTH30BaHO UWHHMKM, IO 3YMOBIIOIOTH YCIIX
BIIPOBAKEHHS JIOTICTUYHUX cucTeM. Ha 0CHOBI poBeAEHOr0 JTOCIIKEHHSI COPMOBAHO 3arajibHi
peKoMeHalli 11010 MPOEKTYBaHHS JIOTICTUYHUX CHUCTEM Ha MIANPUEMCTBAX OyAb-IKOrO THILY,
3aMporoHOBaHA CUCTEMa raly3€BHUX JIOTICTUYHHMX (YHKIIH. 3alIpONOHOBAHO CIHUCOK pIIIEHb, SK1
NpURMAIOTBCSI B TPOLEC TPOEKTYBAaHHsS JIOTICTUYHUX CHCTeM. B Xoai JociijkeHHS Oyiu
BHU3HAUEHI €Taly MPOEKTYBaHHS JOTICTUYHMX, BIIMOBIIHO J0 MOXJIMBHUX 3aBJaHb MPOEKTYBAaHHS
JIOTICTUYHMX cHCTeM. Pe3ynbTaTé AOCHIPKEHb MOKa3alu, IO NMPH NPOEKTYBaHHI JIOTICTHYHHX
CUCTEM CJIiJl BpPaxoOBYBaTH MOJJIMBI PHU3MKH BIPOBAPKEHHS pINIEHHS 1 pO3paxoBYyBaTH 3a
JIOTIOMOTOI0 MaTeMaTUYHUX MOJENeH MOJIMBI BUTOJM 1 30MTKH JUId mianpueMcTBa. [IpakTuyHOO
IIHHICTIO TIPOBEICHOTO JOCIIDKEHHS € 3alpONOHOBaHI PEKOMEHAIIl 00 ITiABUIICHHS
e(EeKTUBHOCTI MPOEKTYBAHHS JIOTICTUYHUX CHUCTEM.

KurouoBi ciioBa: nmpoekT, MpoeKTyBaHHS, JIOTICTUYHI CUCTEMH.

115


http://dx.doi.org/10.1002/9781118536698.ch5
http://dx.doi.org/10.1504/ijlsm.2015.065975
http://dx.doi.org/10.1002/047148296x.tie145
http://dx.doi.org/10.1016/s0263-7863(03)00070-x
http://dx.doi.org/10.1016/0263-7863(96)88306-2

MANAGEMENT AND ENTREPRENEURSHIP: TRENDS OF DEVELOPMENT
ISSUE 3 (09), 2019

INPOEKTUPOBAHUE JJOIT'HCTUYECKHUX CUCTEM KAK COCTABJIAIOIIAS
IOPEKTUBHOI'O ®YHKIIMOHUPOBAHUSA ITPEAITPUATUA

HInmkua Bukrop AjlekcaHapoBuy HuxosaeBckas AluHA AJIeKCaHAPOBHA
3anoposicckuti HaYUOHANLHBLI YHUBEPCUNEM 3anoposicckuil HAYUOHALHBIL YHUEEPCUMEM
3anopoorcve, Yrkpauna 3anopoaicve, Yrkpauna

VYuauteiBas TOT (akT, YTO JOTUCTHUECKAS JESITEIbHOCTh MPOUCXOAUT B OYCHb JTWHAMHYHOU
cpele, COCTOSHUE JOIMCTUYECKON CHUCTEMBI CIEAYET MOCTOSIHHO KOHTPOJIMPOBATh, aHAIU3UPOBATh
U OlcHMBaTh. lcciaenoBanue NOCBAINEHO Ba)XXHOMY M OJHOBPEMEHHO CIOKHOMY BOIPOCY —
mpouecca  HPOEKTHUPOBAHMS ~ JIOTUCTMYECKMX ~ CHCTEM  KaK  BaXHOM  COCTaBIIAIOLIEH
(GYHKIMOHUPOBAHUS MPEANPUATH. DTa MpodieMa HE MOJHOCTHIO M3y4eHa KaK B TEOPETHUYECKOM
YpOBHE, TaKk U B OOJACTH HPAKTUYECKOIO MPHUMEHEHMs NPHUHLMIIOB NpoeKTHpoBaHMs. Llenbro
HAYYHOI'O HCCIICIOBAHUS SIBJISETCS OIpENesIeHHE CYLIHOCTH, 337a4 M OCOOEHHOCTEH IpPOLIECCOB
IPOEKTUPOBAHUS JIOTUCTHUECKUX cHcTeM. B palore uCHONb30BaHbl CIEAYIOLIME METO/bI
HCCIIEA0BAHMSA: ONHCATEIbHBIN, CPAaBHHUTEIBHBIM, CUCTEMHBIM. B craTthe paccMOTpeHa CYIIHOCTH
MOHATHM «IIPOEKT» U «IIPOEKTUpOBaHUE». OIpeneracHbl OCHOBHBIE 3alayd INPOCKTUPOBAHUSA
JIOTUCTHUYECKHUX CUCTEM U IPUBEIEHBI BO3MOKHBIE YCIOBHs UX IpUMEHEHNA. CUCTEMATU3UPOBAHBI
(axTOphl, 00YCIOBIMBAIOIINE YCIIEX BHEAPEHUS JIOTUCTUIECKUX cucTeM. Ha ocHOBe mpoBeaeHHOTro
ucclieloBaHusl cOPMHUPOBaHbI OOIIME PEKOMEHIALUU 10 MPOSKTUPOBAHUIO JIOTUCTHUYECKHX
CHCTEM Ha NPEANPHUATHAX JIO00T0 THIIA, TPEAJIOKEHA CHUCTEMa OTPACIEBBIX JIOTHCTUYECKHX
¢bynkuuii. IlpeanokeH CHMCOK pelIeHUH, KOTOpble MPUHUMAIOTCA B IMPOLIECCE MPOEKTUPOBAHUS
JIOTUCTUYECKUX CHCTEM. OJTalbl MPOEKTUPOBAHMS JIOTUCTHUECKUX CHCTEM ObUIM ONPEEIICHBbI B
COOTBETCTBUM C 3a/ladyaMH IPOEKTUPOBAHUS JOTMCTHYECKUX CHCTEM. Pe3ylbTaTel Mcciael0BaHUN
[IOKA3aJIM, YTO IIPU IPOCKTUPOBAHUM JIOTMCTUYECKUX CHUCTEM CIIEAYET YYHUTHIBATH BO3MOXKHBIC
PUCKU BHEIPEHHs PELICHHS] U PACCUUTHIBATH C ITOMOLIBI0 MAaTEMaTHUYECKUX MOJEIEH BO3MOXKHBIC
BBITOJBI W YOBITKM JuIis mpeanpusitua. Kpome Toro, ObUTM BBIIENEHB PEKOMEHIAIMH TI0
MOBBIIIEHUIO 3(PPEKTUBHOCTU MPOEKTUPOBAHUS JIOTUCTUYECKUX CUCTEM.

KuroueBsble ci10Ba: IpOeKT, NPOEKTUPOBAHUE, JTOTUCTUIECKNAE CUCTEMBI.
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