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THE TARGET INDICATORS OF CONSULTING ENTERPRISE’S
STRATEGIC DEVELOPMENT
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acnipanm kageopu ""Menedscmenmy i Oiznecy",

Xapkiecvkuii HayioHanbHul ekoHomiunuu ynieepcumem imeni Cemena Kysneys

OLIHKA BILIUBY IHOOPMAIIIMHUX TEXHOJIOT'TA HA IIIJILOBI
INOKA3HHUKHU CTPATEI'TYHOI'O PO3BUTKY KOHCAJITUHI'OBOI'O
HIAITPUEMCTBA

In terms of the aim of the paper, that consisted of the investigation the
impact of information technology as a factor of globalization on the amount of
revenue from the services’ sales for enterprises in the field of management
consulting on the example of their potential participation in tender procedures
(open tenders) for the purchase of services, which are specialized in all the studied



consulting enterprises, a statistical model for assessing the impact of information
technology on the amount of revenue from the services’ sales of consulting
enterprises was built. As initial data, the data from the Prozorro system were used:
on the results of the participation of consulting companies operating within the
codes 79410000-1 Consulting services on business and management and
79430000-7 Crisis management services in accordance with the classifier DK
021:2015, during the period from March seventeenth to April nineteenth, 2021. To
obtain the research results, the method of regression analysis, graphical method,
elements of probability theory, methods of analysis and synthesis were used. In the
process of studying the relationship, the null hypothesis regarding the geometric
law of probability distribution was rejected in accordance with the purpose.
Instead, the highest values of statistical criteria were obtained for the hypothesis
that the possibility of obtaining high revenues from consulting services using the
Prozorro system follows an exponential distribution. The main coefficients of the
mathematical equation describing the model and statistical criteria were also
determined. The obtained criteria indicate that the model can be considered
acceptable, but there are probably additional factors that affect the result and
require additional research. Taking into account the results obtained, it was also
found that the probability of increasing twice revenue for management consulting
companies from the minimum level of the range, for example, the required
frequency of participation should be about twenty times, and the probability of
obtaining the planned revenue will still remain low. The model obtained as a result
of the study can be recommended for use in strategic management in assessing the
probability of implementing various scenarios of potential development and the
possibility of achieving the enterprises’ strategic goals. At the same time, the
model also has the potential for further research, in particular, to establish a list of
factors that additionally affect the possibility of increasing income from consulting

services’ sales.

Bionosiono 0o memu, sixa nonseanra y 00cniodceHi 6nauU8Y IHPOPMAYIUHUX
MeXHOI021 AK YUHHUKA 2100anizayii Ha po3mip eupyuku 6i0 peanizayii nociye OJis
nionpuemcma y cghepi ynpasiiHcbKko20 KOHCAIMUH2Y HA NPUKIAOi ix nOMeHyiuHoi
yuacmi y meHOepHUx npoyedypax (8iOKpumux mopeax) no 3axKyniéni nociye, Ha
AKUX CReyianizyiomscsi YCi 00CAI0HCY8AHI KOHCAIMUH208 NIONPUEMCMEA, OVII0

noOY008AHO CMAMUCMUYHY MOOeNb OYIHKU NAUBY THHOPMAYIUHUX MEXHOI02IU HA



pOo3mip 00x00y 6i0 peanizayii nociye KOHCANMUH208UX nionpuemcms. B saxocmi
BUXIOHUX OaHux OVI0 GUKOpucmaro 0aui cucmemu Prozorro wooo pe3ynvmamis
yuacmi KOHCAIMUHE08UX NIONPUEMCMS, KL NPOBAOSIMb OISLIbHICMb 8 MeNCAX K0Oi8
79410000-1 Kowncynvmayitini nociyeu 3 numans niONpUEMHUYbKOL OIsIbHOCMI Ma
ynpaeninua ma 79430000-7 [locayeu 3 ynpasninHs 6 yMo8ax Kpusu 6i0n08i0HO 00
knacughixamopa K 021:2015, npomszom nepiody 3 cimHaoysamozo bOepesns no
oes'asmuaoysame keimus 2021 poxy. [[nsa ompumanHs pe3yaibmamis 00CHiONCEHHS
OY10 BUKOPUCMAHO MemOoO pe2pecilinoco aHanizy, 2pa@iuHuil Memoo, eremeHmu
meopii imogipHocmi, Memoou auanizy ma cunmesy. B npoyeci O0ocnioxcenmus
36'13Ky  6i0n06iOHO 00 Memu OY10 BIOXUNEHO HYIbO8Y 2inome3y Uujooo
2e0MEMPUUHO20 3AKOHY PO3n00iny imosipnocmeti. Hamomicmo Hatisuwi 3Ha4enHs
CMamuCmuyHux Kpumepiie ompumana 2inomes3a npo 8i0ON0GIOHICMb MONCIUBOCMI
ompumamuy  8UCOKY  GUPYYKY  6I0 HAOAHHA  KOHCAIMUH2OBUX NOCAYe 3
suxopucmanuam cucmemu Prozorro excnomenyitinomy posnodiny. Takoow 6yno
BU3HAYEHO OCHOBHI KOe@IYIiCHMU MAMeMAMUYHO20 DIGHANHHS, SIKEe ONUCYE MOOeb,
ma cmamucmuyni kpumepii. Ompumani Kpumepii, c8iouamo, o MoOelb MONCHA
88adicamu NPULHAMHOI0, ajle, LMOGIPHO, ICHYIOMb 000aMKO8UX (haxmopis, sKi
6NIUBAIOMb HA pe3yibmam i nompebyroms 000amMKO8020 OO0CHIONCeHHs. 3
VPAxy8aHHAM —OMPUMAHUX pe3yibmamie OYl10 MaAKONC 6CMAHOBIEHO U0
IMOBIpHICMb  30LMbUIeHHST BUPYYKU O] NIONPUEMCME cghepu  YNPABIIHCHKO20
KOHCAIMUHEY 3 MIHIMAIbHO20 DPi6Hs O0iandazoHy, HANPuKIad, Yo08iui HeoOXiOHA
yacmoma yuyacmi mae oymu Oau3bKo 08aoysimu pas, a iMOBIPHICMb OMPUMAHHS
3aniIaHo8aHol BUPYUKU NPU YbOMY 6Ce 0OHO 3ANUWUMbCA HU3bKoW. Ompumany 6
pe3ynomami 00CNHIOAHCEHHSI MOOENb MONICHA PEKOMEHOYBAMU 01 BUKOPUCMAHHS 8
CMpameiyHOMY MEHEeO’CMEeHMI Npu oyinyli IMosipHOocmel peanizayii pizHux
cyeHapiie NOMeHYItiIHO20 PO3BUMK) MA MOACTUBOCHEU OOCACHEHHS CIMPAmMe2iyHuX
yineu nionpuemcms. Boonouac, mooenb makoxic mMae nomeHyian 0 nooaIbUulux
00CNiOJICeHb, 30KpemMad, 6CMAHOGIEHHsT NepeniKy HUHHUKIB, SKI 000amKo8o
BNIIUBAIOMb HA MOICIUBICIb 30LIbUIEHHS 00X00) 810 peanizayii KOHCATMUH20B8UX

nociuye.
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Problem statement. In the process of forming a competitive development
strategy, upon completion of the stage of formulating a list of strategic goals and
objectives, decision makers related to the development of enterprises need to take
into account all factors that affect or may affect the ability to achieve the goals. To
assess the impact, there is a need for a certain range of indicators. Among them are
indicators that can be mathematically calculated and used to quantify the degree of
potential achievement of goals. Among the indicators that allow to assess the
degree of achievement of the goals of competitive strategic development of the
enterprise, in particular, are the amount of revenue from the sale of products,
works, services [1, p.112; 2, p.1; 3, p. 54-58 ].

At the same time, globalization is undoubtedly one of the important factors
influencing the enterprise [4, p. 6-14; 5, p. 95-98]. In turn, globalization affects the
activities of enterprises through various factors, one of which is information
technology. Therefore, when assessing the prospects of various scenarios of
strategic development of an enterprise, it is important for modern strategists to
understand the relationship between the use of information technology and the
possibility of increasing revenue from the sales.

Analysis of recent research and publications. The issue of the impact of
information technology as a factor of globalization on the possibility of increasing
the company's revenue has been studied in the scientific works of both domestic
and foreign experts. In particular, we can identify the works of Fellows C. [1],
Markgraf B. [2], Hiebl M. [4], Shkonda V. [6], Kalyanov A. [6], Voronkov V. [7]
and other researchers whose works explore various aspects of the issues in
question. At the same time, the issue of the impact of information technology on
the revenue, in particular, of consulting companies, remains poorly understood.

The purpose of the article. The purpose of the article is to study the impact
of information technology as a factor of globalization on the amount of revenue
from the sale of services for consulting enterprises on the example of their
potential participation in tender procedures (open bidding) for the purchase of

services, which are specialized in all the studied consulting enterprises. The



research was conducted using the method of regression analysis, graphical method,
elements of probability theory, methods of analysis and synthesis.

Summary of the main material. To assess the impact of information
technology on the efficiency of increasing revenue from the sale of services of a
management consulting company, the article uses the Prozorro electronic public
procurement system, which is sometimes cited as an example of successful
application of information technology in Ukraine [8].

Prozorro is an online platform where tenders are announced to business
representatives for the procurement of goods, works and services by state and
municipal enterprises and institutions [9]. As a basic electronic service for
obtaining information on the size of price offers for the procurement of
management consulting services, which according to the Classifier DK 021:2015
are represented by the codes: 79410000-1 Consulting services on business and
management; 79430000-7 Management services in crisis, the next website was
chosen: zakupivli24.pb.ua [9].

According to the completed procurements, as of the period of the study from
March 17 to April 19, 2021, one thousand offers for the purchase of services for
the entire period were available. That is, each offer can potentially be income from
the sale of services for management consulting companies.

Based on the obtained sample of 1000 cases of potential income from the
sale of consulting services, intervals for the distribution of the distribution of
income from sales were formed. The number of intervals is determined by the
Sturgis formula [10]:

n=1+3322xInN, (1)

where n is the number of intervals; N is the sample size.

For a sample of 1000 observations, the number of intervals (formula 1) will
be rounded to 11 (mathematical rounding is 10.97). One interval step is determined
by the following formula 2 [10]:


https://zakupivli24.pb.ua/prozorro%20%5b158

h = Xmax—Xmin

()

where Xmax, Xmin are the maximum and minimum values of revenue; n is the

number of intervals.

Thus, one interval step will be (500000-1)/11=45454 UAH (formula 2). The

results of the distribution of revenue by intervals are shown in Table 1. The

frequency was determined using the corresponding Excel function.

Table 1. Results of cluster formation for determining financial

indicators for assessing the effectiveness of the enterprise’s competitive

strategy of development

No of interval Interval limits Frequency
Lower Upper Units %
1 1 45 455 942 94,20%
2 45 456 90 910 49 4,90%
3 90 911 136 365 1 0,10%
4 136 366 181 820 1 0,10%
5 181 821 227 275 6 0,60%
6 227 276 272 730 0 0,00%
7 272 731 318 185 0 0,00%
8 318 186 363 640 0 0,00%
9 363 641 409 095 0 0,00%
10 409 096 454 550 0 0,00%
11 454 551 500 005 1 0,10%
Source: compiled by the author using formulas 1; 2.

Based on the data in Table 1, a histogram and a frequency distribution

polygon were constructed (Fig. 1; 2).
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Fig. 1. Histogram of frequency distribution
Source: compiled by the author on the basis of Table 1.
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Fig. 2. Distribution polygon of empirical frequencies
Source: compiled by the author on the basis of Table 1.

The obtained histogram and polygon graphs suggest that the possibility of
obtaining high revenues from the provision of consulting services using the
Prozorro system, as an example of modern financial and other information
technologies, follows a geometric distribution law [11].

To test the hypothesis about the geometric law of distribution, the Pearson's
criterion 7* was used. It is determined by the formula 3 [12]:

I
(ni—ni)z

Y=Y (3)

n;



where n; — empirical frequency; n’; — theoretical frequency.
For further calculations, a sample average was determined using formula 4
[12]:

_ DX XN
Xg = = —, (4)

where x,, is the middle of the interval.

The sample variance is determined by the formula 5[12]:

Zym.
Dy = =L )

n

The sample standard deviation is determined by the formula 6 [12]:

5, = Dy . 6)

Based on the results of using formulas 4-6, the average value for the sample
(X, ) became 29 592 UAH, sample variance (D,) became 1083059987 UAH, the

standard deviation (c,) became 32910 UAH.

Next, the theoretical frequency is determined by formula 7 [12]:

hxn

n; =—Xx f(z), (7)

i T oy
where h is the length of each interval; f(z;) is the Gaussian function; z; is
the argument of the Gaussian function, which is calculated by the formula 8:

7 =122 (8)

OB
As a result of the calculations using formulas 1-8, a table of initial data for
calculating the Pearson's criterion was formed (Table 2). Since to comply with -
allocation it is necessary to have at least 5 observations in each interval, when
forming the intervals of Table 2, the second, third and fourth intervals of Table 1

were combined into one and the fifth to eleventh intervals into another.



Table 2: Data for determining the Pearson’s criterion to confirm the

hypothesis of the law of distribution
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1 1 45455 942 22728 -0.21 0.3902 507.67 | 45454 | 434
2| 45456 | 181820 51 113638 2.55 0.0154 3.25 | 45454 50
3| 181821 | 500005 7 340913 9.46 0.0001 1.00 | 45454 6

Source: author's calculations based on Tables 1 and 2.

The frequency range is shown in Figure 3.
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Fig. 3. Empirical and theoretical frequencies’ polygon of allocation

Source: compiled by the author on the basis of the data in Tables 1; 2.

Taking into account the data of Table 2 and using formula 3, the calculated
Pearson's criterion was 2722, which is significantly higher than the critical value of
the Pearson's criterion of 3.84, determined for freedom levels 1 using Excel




«XW12.0BP», where the number of intervals is assumed to be three, according to
Table 2, and the number of estimated parameters of the distribution law is 1. Since
the calculated Pearson criterion is higher than its critical value, the null hypothesis
about the geometric distribution law is rejected at the accepted significance level a
=0.05.

To determine another variant of the distribution law, the Matlab software
package was used. Thus, the highest values of statistical criteria were obtained for
the hypothesis that the possibility of obtaining high revenues from the provision of
consulting services using the system is consistent with a transparently exponential
distribution, which can be described by the following formula:

f(x) =axexp(bXxx)+cx*exp(d X x), 9)
where with the level of significance a=0,05 the formula coefficients are

determined in accordance with the information in Fig. 4:

General model Exp2:
f(x) = a*exp(b™) + c*exp(d™x)
Coefficients (with 95% confidence bounds):
a= 2.363e+05 (-1.083e+05, 5.808e+05)
b= -0.2086 (-0.9917, 0.5745)
c= 9.,126e+04 (-2.415e+05, 4.249e+05)
d= -0.001608 (-0.01823, 0.01502)

Goodness of fit:
SSE: 1.058e+11
R-square: 0.5347
Adjusted R-square: 0.3353
RMSE: 1,229e+05
Fig. 4. Model coefficients and statistical criteria of the exponential
distribution determined using the software package Matlab

Source: Matlab calculations using the results of calculations.

Thus, the obtained value of the coefficient of determination (R-squared) of
more than 50% indicates that the model is acceptable, but probably requires the

study of additional factors that affect the result.



As a result of the data obtained, it can be noted that the larger the amount of
revenue to be obtained as a result of bidding, the lower the probability of obtaining
it. The probability of obtaining the target revenue can be determined by the
formula 10 [13; 14]:

P(A) = = (10)

—

where P(A) is the event probability A; m is the number of elementary
consequences favorable to the event A; n is the number of all possible elementary
consequences.

Thus, using formula 9 in Excel, we can say that to double the revenue from
the minimum level of the range of 45454 UAH, the required frequency of
participation should be about 20 times, and the probability of obtaining the planned
revenue (taking into account formula 10) will be 20/1000 = 0.02 or 2% (where 20
Is the number of tenders to be participated in to double the revenue from the
minimum level of the range of 45454 UAH, and 1000 is the total number of
tenders offered per month according to the initial data [9]). The resulting low
probability of winning orders with a significant value is also possible due to the
fact that the study sample rarely has tender offers with the value of services above
the minimum level of the range (Tables 1; 2).

Thus, it can be concluded that the use of information technologies to
increase sales revenue for consulting companies has a rather low probability of
obtaining the planned amount of increased revenue. At the same time, according to
the obtained statistical criteria, it should be noted that taking into account
additional factors when participating in electronic bidding may well increase the
probability of winning and increase the efficiency of implementing a competitive
strategy for enterprise development.

Conclusions and prospects for further research in this area.

Summarizing the results, we can draw the following conclusions. Firstly, the
use of information technologies to increase sales revenue for consulting companies

has a rather low probability of obtaining the planned amount of increased revenue.



Secondly, according to the obtained statistical criteria, it should be noted that
taking into account additional factors when participating in electronic bidding may
well increase the probability of winning and increase the efficiency of
implementing a competitive strategy for the development of an enterprise.

Thus, in general, the study modeled the process of assessing the impact of
information technology as a factor of globalization on the amount of revenue of a
consulting company, based on the results of a regression analysis of the
relationship between the number of cases of its participation in open electronic
auctions of the Prozorro public procurement system and the amount of revenue,
which will allow using the indicator of the probability of obtaining the target
revenue for an objective assessment of the adequacy of resources by a consulting
company in order to choose the best one. At the same time, the issues of factors
that could additionally affect the increase in potential revenue from the sale of
consulting services as a result of participation in electronic bidding systems remain

open for further research.
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