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Abstract. One of the survival conditions of Ukrainian university becomes a struggle for foreign entrants in a competi-
tive environment on the international market and the loss of Ukrainian entrants. Special attention should be paid to
students from the People’s Republic of China. The implementation of joint educational projects with Chinese partners
is promising. The innovative methodology of calculating of the profitability factor of the joint educational project
with a foreign university developed for a preliminary assessment of the success of such projects. This methodology
was applied to assess the possibility of establishing a joint program with the University in Zhenjiang City, Jiangsu
Province.
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AnHoOTanus. V3-3a CHIDKCHHS KOJIMYESCTBA YKPAMHCKUX a0UTYypUCHTOB, OJHUM W3 YCIOBHI BBDKHBAHUS OTCYCCTBECH-
HOTO YHUBEPCUTETAa CTAHOBUTCS OOphOa 3a MHOCTPAHHBIX CTYACHTOB B KOHKYPEHTHOH Cpele Ha MEXKIYHAPOIHOM
peiEKe. Ocoboe BHUMaHHME B 3TOM Tiporiecce yaensercs Kuraiickoit Haponnoii PecrryOnuke. Peannzariust COBMECTHBIX
00pa30BaTEIBHBIX MPOCKTOB C KUTAWCKAMU ITAPTHEPAMHU OTKPHIBACT OOJIBIIHNE IEPCICKTUBEL. J{JIs IIpeIBapuTeIbHOM
OIICHKH YCIICIITHOCTH IMOIO00HBIX MPOSKTOB pa3paboTaHa MHHOBAIIMOHHAS METOJIOJIOTHS pacueTa Kod(UIHEeHTA J10-
XOJTHOCTH 00pa30BaTEIILHOTO MPOCKTa COBMECTHO C HHOCTPAHHBIM YHUBEPCUTETOM. DTa METOIOJIOTHS ObLiIa IpHMe-
HEHa JIJIsl OLICHKU BO3MOYKHOCTEH pealin3allii COBMECTHOM IIPOTrPaMMBbI ¢ YHUBEPCUTETOM I. UKIHBI3SH, (IPOBUHITHS
zstacy, KHP).

Ki1roueBble ciioBa: MEXIyHapoaHas oOpa3oBarenbHas MPOrpaMma, METOJOJIOTHs pacyeTa, KodpQuIueHT noxoma-
HOCTH

AHoTauisg. B yMOBax 3MEHIIEHHS KiNBKOCTI YKpaiHCBKHX aOiTypi€HTIB OIHI€I0 3 YMOB BIDKUBAHHS YHIBEPCUTETY
cTae 60poTh0a 32 IHO3EMHHX YYACHHUKIB Y KOHKYPEHTHOMY CEpeIOBHINI Ha MDKHAPOJHOMY OCBITHBOMY pHHKY. Oco-
O6mmBa yBara y 1ipoMy Iporeci npuaiiserscs cryaenram 3 Kitaiicekoi Haponuoi Pecrry6miku. Peamizartisi crinbHAX
HaBYAIbHUX MPOEKTIB 3 KUTAHCHLKUMHU MApTHEPAMH € TIEPCIIEKTUBHOIO. {71 momnepeHboi OIiHKY YCIiXy MOAiOHUX
MIPOEKTIB PO3pOOIICHO IHHOBAIIMHY METOAMKY PO3PaXxyHKy Koe]imieHTa peHTabeIbHOCTI OCBITHBOTO IIPOCKTY Pa3oM
3 iIHO3eMHHM yHiBepcuTeToM. Llst MeTomomoris Oya 3acTocoBana JIsl OIiIHKA MOKITUBOCTI CTBOPEHHS CITIILHOT MPO-
rpamu 3 yHiBepcuteToM Micta WkeHblasH (posiniis [[3sacy, KHP)..

KuarouoBi ciioBa: Mi>kHapo/iHa HaBYaIbHA [TPOrpamMa, METOAMKa PO3paxyHKy, Koe(illieHT NpuOyTKOBOCTI

103



[1]

[2]

(6]

[7]

EJIEKTPOHHUI BICHUK HYK Ne3 « 2014

REFERENCES

Zakon «Pro vyshchu osvitu vid 01.07.2014 Ne 1556-VII» [The Law of Ukraine “On Higher Education” no. 1556-
VII dated July 1, 2014]. Available at: http://zakon3.rada.gov.ua/laws/show/1556-18.

Dlouha J., Glavi¢ P., Barton A. Higher education in Central European countries — Critical factors for sustain-
ability transition. Journal of Cleaner Production, 2014, vol. 151, pp. 670-684.

Volotovskaya O. Samyye populyarnyye napravleniya vyyezda: Polsha, Germaniya i Velikobritaniya [The most
popular destinations of emigration: Poland, Germany, Great Britain]. Available at: https://www.business.ua/
opinions/obuchenie_za rubezhom_dostupno_bolshinstvu_ukraintsev-268604/.

Doklad o razvitii obucheniya kitayskikh studentov za granitsey [ Annual Report on the Development of Chinese
Students Studying Abroad]. Nauchno-issledovatelskiy tsentr Kitaya i globalizatsii sovmestno s Akademiyey ob-
shchestvennykh nauk KNR [Center of China and Globalization in conjunction with the Academy of Social Sci-
ences of the PRC]. Beijing, 2013.

Filho W. L. Shiel C., Paco A. Implementing and operationalizing integrative approaches to sustainability in
higher education: the role of project-oriented learning. Journal of Cleaner Production, 2013, vol. 133, pp. 126-
135.

Lopez A. R. European Higher Education Area-Driven Educational Innovation. Procedia — Social and Behavioral
Sciences, 2017, vol. 237, pp. 1505-1512.

Dimian A. C., Bildea C. S., Kiss A. A. Integrated Design and Simulation of Chemical Processes (Chapter 19 —

Economic Evaluation of Projects). Amsterdam, Elsevier Science Publ., 2014, pp. 717-755.

PROBLEM STATMENT

The modern market of educational services on the
territory of Ukraine is a complex model of the European
model, built on the basis of the Soviet school, which had
high indicators in the field of exact and medical sciences.
Integration of the powerful post-Soviet educational
cluster of Ukraine in the format of the Bologna process
is still to this day. The adoption of the «On Higher
Education from 01.07.2014 No. 1556-VII» Law [1] by
the Verkhovna Rada was the impetus for accelerating its
actual implementation.

Ukrainian higher education institutions should
pay attention to its players during entering the world
educational services market. For example, consider the
nearest universities of the European Union. Despite
the progress made in integrating sustainability issues
into curricula and the management of higher education
institutions around the world, progress in Central
European countries has been mixed for countries
such as the Czech Republic, Hungary, Poland, Serbia,
Slovakia and Slovenia. A review and a critical reflection
of the current situation in these countries provided an
understanding of both common features and differences
at the national level and general trends in the region.
Critical transition factors show a temporal hierarchy
that represents the various stages of the transition from
environmental awareness to an understanding of the
«education for sustainable development» ambiguous
term and a more pragmatic approach where education
is closely related to green campus initiatives. These
countries basically reached the lower stages of transition
than in the rest of the European Union. There are largely
no constructivist, transdisciplinary approaches in the
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region that underlie the focus on competence as a practical
prerequisite for democratic learning, which is focused on
sustainability [2].

But despite some degree of criticism from Western
European universities, the higher educational structures
of these countries are direct competitors for Ukrainian
higher educational institutions. Central European
universities successfully enroll tens of thousands of
Ukrainian students every year, offering scholarships,
preferential terms for payment for educational services
and the absence of the need of a successful certificate of
passing a general independent evaluation. Almost half
of them go to Poland, where in 2014 more than 23,000
Ukrainian students have been studying [3].

One of the conditions for survival of the Ukrainian
university is the struggle for foreign entrants in such a
tough competitive struggle in the international market and
the loss of Ukrainian students. Special attention should be
paid to applicants from the People's Republic of China.
China took the first place in the world in terms of the
number of citizens sent annually to study abroad according
to the «Report on the “Chinese students studying abroad
development” [4]. According to UNESCO statistics, the
number of Chinese students abroad is 14% of the world's
total, turning China into the largest provider of foreign
students.

LITERATURE REVIEW

It is noted that higher education institutions all over the
world are increasingly focusing on acquiring a wider range
of'skills and knowledge within the curriculum, which should
increase their chances of academic success, especially in
the labor market. That, in turn, makes competitive a higher
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educational institution that produces more successful
specialists. This approach is a key for many universities,
but at the same time, not every educational institution
uses integrative approaches that can become the key to
the successful implementation of the modern curriculum.
«Project trainingy is one of the solutions to this approach.
Project-oriented training can be more widely used in
support of integrative approaches to the sustainability
of educational projects [5]. Using the integrated design
educational programs in higher education can raise the
graduate's level, as capable of solving complex specialist
problems. In particular, this approach can be applied in
the implementation of joint educational programs between
two or more educational institutions.

There is a tendency to create a new European area of
higher education. It implies both new models of teaching
and evaluating students and professors by reassessing
their pedagogical practice [6]. The orthodox approaches
of teaching are inferior to modern methods of articulating
theoretical bases with practical components.

The economic analysis, focused mainly on the
assessment of overall investment costs, is widely used
in the West for the initial evaluation of joint projects.
This is the key goal of conceptual design. Cost estimate
detail degree depends on the type of projects. This can
be +30% for the preliminary design. If you take into
account the complexity of performing the calibration
for some members of the operation and finding suitable
costing data, then the error is even greater for student
projects. The identification of profitability concepts such
as return on investment, payback period and discounted
cash flow is the main objective. Temporary money
variation, namely the credit interest rate and inflation
affects on the profitability factor. The introduction of new
products with higher added value creates opportunities
for obtaining more profitable profits in an uncertain
economic environment [7].

Unlike the western approach, the key factor in the
preparation of the project is the receipt of profit (or even
super profits). The concept proposed by the authors
focuses on self-sufficiency.

THE AIM OF THE WORK is to develop an
innovative methodology for calculating the profitability
factor of a joint educational project with a foreign
university.

BASIC MATERIAL

The methodology for calculating the profitability
factor of a joint educational project with a foreign
university.

In general, the number of students enrolled at the
university, taking into account dropouts by year:

An, — on the first course of the first year of study;

An,— from accepted for the first course of the second
year of study;

etc.

The total number of students from the first enrollment
in the university will study to the end of the university
n=4n —3An —2An,—An,
where 4n — the maximum possible number of students
for a 4-year learning cycle.
n,— students recruitment for the first course,
An,, An,, An, — losses after 1, 2, 3 courses.

1

n,=n —An,
n,= nl—An1 —An2
n4=n1—Anl—Anz—An3

On the first course we will take n, — with constant
recruitment of students.

If the recruitment (set) increases, then n, should
change from year to year by the amount An":

n'=n-+An’,
where An " — an additional recruitment each year (+)
Then, the total number of students in the university is

really studying taking into account the additional set for
the first year An " every year, n,, —

4
ntZ(nli + An];) — 34n, — 24n, — 4n,g , (1)

i=1
where n, — real number of students

4, (ny; + 4n};) — the maximum possible number of
students
Expression (1) must be recalculated every year, taking
into account dropout EAn .+ We introduce the concept of
the student’s dropout weight from all courses during the
year and the remaining student’s weight at the university

1= N + Z Ngr
21y +4n])  Ti(w; +4ngy)

=6+, (2)

where Y An, =3An —2An,—An,,
9, — really studying students weight at the university for
a current year
9, — expelled students weight for a current year.
Impact of courses dropouts 1%, 214, 31
8, = O8A + O0A, + OA , can be estimated, with the

introduction of relative dropouts

_ 6An 1 64112 64n3
6dr 5(11 5LiT

= A6ATL1 + A6An2 + A5An3 N (3)

Obviously, dropping out in the first year will cause
maximum damage if we assume An, = An, = An,

In what follows we denote the quantity

Y (g +4n]) = .

The training cost of one student for the first year of
education is denoted by C,, for the second year C,, for the
third year C,, for the fourth year C,, in general — C, where
i=1;2; 3; 4. Then you can record the training income for
the first year

I,=C(n,+An)
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For the second year, taking into account the losses:
L=Cm+An")+C, [(n,+An") —An|]
For the third year, taking into account the losses:
L=C(n+An")+CJ[(n +An")—An ]+
+C[(n,+An) —An, —An,]
For the fourth year, taking into account the losses:
I,=Cn+An")+ CJ(n,+An")—An]+
+C[(n,+An") —An —An,] +
+C[(n,+An")—An — An,— An,]
In general, the income for the year during the training
of all 4 courses will be written as follows:

It:Itlnaxir[liHZiH}' (4)
Where I1, = 3C,An,, I1,= 2C,An,, I, = C,An, — loss
of funds due to deductions for 1 course, 2 courses,
3 courses.

The maximum possible income for the year (at full

courses 1, 2, 3, 4):
I max = L1(Ciy; + CiAngy) = X1Ci(nq +4n7),  (5)

An"— can in any year turn to zero or becomes a
negative value
University’s income for one year from all courses
I =7-1I -1, I, - C4 -
— RCFA — W — MIF — Travel Expenses
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Where C4A — current assets (costs per student to making
student tickets, student cards, statements for accounting,
etc.) every year, in fact, the funds spent on clerical work.

RCFA—rental costs of fixed assets (rent of equipment,
laboratory facilities, etc.).

W — wages of the teaching staff, and services.

CA — is estimated or calculated (expert review).

RCFA — in accordance with the renter agreement.

W — calculated taking into account the composition
rank.

You need to have the following information for
calculating W

Number of subjects n, studied at 1, 2, 3, 4 courses

le-Yny = Z;.lfl Np1j

2 X np, = Z;Lfl Np2j

3c - Z T"pS . 27231 np3j

dc—Xnp, = Z?:'l TNpaj
Where index i — course, j=1,2,3 ... n

3, 4.
In general

Ty = Ny X0 g, (6)

Cost of all types of work, i — course, j — subject.

Types of work: subject n; | Number of hours #; Hour’s cost Cost of all types of work
4 T
Lectures t, Ch. C] Cz = Z City;
ij i=1j=1
4
Practice tp,-j Cpi Cp Cpz = Z L, Cptyj
i=1 j=
4
Laboratory L Cini C. Ciavz = ;; Cuaptiy
4
Consultations ty C, C, Cez = Z Z Celij
i=1j=1
4 N
Checking assignments L C. c, Cenz = ZZ Centij
i=1j=1
t1; ti ... t;
. t t vee by
Matrix t;; = a2 %
i ty 13
31 T o U
| ZVR 55 SR ¥/
Positions Number
Il—Ou= > n Programmer — X number n
I1P, ) PC operator — X number 7
1P, b Office work — X number n
TIP; z
KT, z
KT, >
KT; z Translators — X number n
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Wage calculation scheme

Wage Material
17 Payment Ranks Numlber of Wage v;/lelght £ incentive Income Profit
M | Name of type employees (share o fund
posts total wages)
i Hourly, B n w MIF I Pr
Piece !
ZIMIF = Tesins — Pr
PT"“KMIF NG (ny + =I—-0,-1,
o Anl i-1,234 N
A [31 n, W1 5W1 Ko — is set : courses -1l — W,
— MIF —1CA
—RCFA
HPI Bz nz I/V2 8 Wy
1P 2 B3 ny W3 ESW3
TP, B, n, w, Sw,
KT] B 5 n 5 W5 8 Ws
KT, B, ng W, S,
KT3 B7 I’l7 W7 6W7
Hprc Bs ng Wx 123 BWs 123
OIIK B9 , W9 12,3 6””9 123
etc. etc. etc. etc. etc.
n Z B: Z n, Z W Z Gy, =1
i i i 1
MIF — mandatory payments under the Labor Code, incentives (based on profits), social payments (sick leave), insurance of
employees; /,— is calculated using expressions (1-4); C4 — must include travel expenses
Number of rank professors f,,8.,8, W — wage
Language knowledge, add. ranks | business
n2 B2 HPI trips EP1+ Z:tralvel expenses*®
n, B, I1,, local %, —local
n, B, I, without language knowledge, additional titles 2 T el expenses”
Number of Ph.D. rank BB,
nS B5 I<Tl Language knOWledge ZKl-"_ Ztm\/el expenses
ng B, K, local PINN
n, B, K, local -
Programmers
n81 BS] HPFCI lOCal 2Pl'Cl
n82 B 82 HPFCZ NUS — eXit Z:PI"CZ-’— z:uravel expenses”
Ny, B I, NUS — restricted to travel abroad Zores
PC Operators
n91 B‘)l OHK] lOCal z:OI'IKI
n92 BQZ OI'IKZ NUS — eXit EOI’[K2+ eravel expenses”
Mg, By, O3 NUS - restricted to travel abroad DI

Etc.

*Note: Travel expenses go to

the CA4
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Wage

ZW: Wlnl + W2n2 +VV3n3+ W4n4 + WSnS +
+ Wﬁnﬁ + W7n7 + WS(nSI tngt n83) +

+W(n,, + ngy, + ng,) + Yetc. (7
Wages Fund WF =XW
WF = Z:n1 Wn+W  (ng+n,+n,)+
W (g, F ng, +ng,) (8)
In a more general form
WE=)! Wn, 9)

But it must be taken into account that

ng

Ng = Mgy +Ngy + Ngz = E Ngg

k=1
nj

Ng = Mgy + Ngy + Ng3 = E Ngj
j=1

The normalization condition is expressed in terms of
weight fractions W,

1 :8W1+8W2+8%+8W4+6W5+8W6+8W7+
+ 8W8+ 8W9 + 8Wetc = Zni=18Wi’

Where 6, = (3,,n)/ WF

These values can be used for WF analysis.

In turn, W, can be expressed through the rank of an
employee B, and the average wage per employee <>

To do this, we calculate the total number of employees
at the university, taking into account the fact that n, = n,, +
+ng, + ng, +etc, ng=ny, +ny, +ng, +etc.

N=Y"_n (11)

We calculate the weighted average rank of employees
<B>, per one worker

(10)

21 B

< p >= .
B Xy

(12)

Then the wage of a middle-ranking employee will be

_WF

WF
= ><B> Znnz Bi

Z?f Bi

<B > (13)

Expression (13) including (9) can be rewritten in a
different form (depending on the need)

DIWisn; _ TTWan;

W >p>= S2mfy | ERB iz (14)
With simplification:
<W > po= Z"TE“—Z;‘% 5 Lep>. (15)

Expression (15) makes it possible to calculate the
WF, knowing <W>__and using <>, 2‘” B,

El BL'
<B>

WF=<W >_g.* (16)
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Expression (16) will make it possible to optimize the
WF by varying the rank 8, and taking into account (12),
the number of workers n, with this rank.

Balance profit coefficient C,, plays an important
role during the analysis of the work of any organization
(structure). The profitability factor C, is calculated on its
basis. In case the university will pr0V1de other services
(except training), the C,, coefficient will be written as
follows:

C,p, =TIB/TIP = (I, ~T1, ~ 1, ~ T, - WF — CA —
— RCFA — MIF — Trav.E + SERV)/(I =TI, — 1, — 1)

CBP =1- 8WF - 8CA - 6RCFA - 8MJF - 8va.E. T va 7
Where 8,,, .., 0> 4> Oy < 1. It Tollows that C,,
can not be more than 1, C,, < 1 — in the absence of

additional services provided by the university, SERV.
Such services may be:
Profit from lending to other organizations, profit
from investments, etc., under such conditions C,, may be
C,.> 1, depending on these services.

Coefficient of profitability

B
TiCi(ng +An])—(Co+C5+C,)an, —(C3+C4)An,; —Cydng (18)

CPf =

where C, — training cost on the i-st course

n, — number of students who are recruited for the
first year
An’" — The increase in the number of students

recruited for the first year
Converting, we get:

WF+CA+RCFA+Trav.E—SERV 19
E’{Ci(nl+An’{)—(Cz+C3+C4)An1—(C3+C4)An2—C4An3'( )

CPF=1_

It follows from expression (19) that the profitability
coefficient may increase due to additional services
(SERV), or by increasing the training cost. Ideally, it can
reach the value C,. > 1, only by decreasing (WF + CA +
+ RCFA + Trav.E.) and increasing SERV and C(n, +An,")
atAn,An, An, = 0.

If C,.= 1 is closer, then profitability factor is higher.

RESULTS OF THE RESEARCH.

This methodology has found wide application in
planning the international activities of the Admiral
Makarov National University of Shipbuilding. In
particular, comprehensive calculations were carried out
before making decisions on concluding contracts of joint
educational projects with Chinese partners.

Here is an example of conducting and analyzing
calculations with a partner from Jiangsu Province,
Zhoushan City (University).

Calculations of the main profitability factor indicators
were carried out for the implementation of a joint program
of the bachelor’s preparation with the University:

Wage fund (WF) compiled 339 877 RMB.
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Current assets (CA) compiled 34 778 RMB. Rental
costs of fixed assets (RCFA) were 264800 RMB. Travel
expenses (Trav. E.) 168 953 RMB. There are no additional
services provided by the University (SERV).

The average percentage of annual drop-out of students
is 5.75%, based on the experience of similar programs.
Let us take this value for An , An,, An..

Training cost C for one student per year is
4455 RMB.

For the entire period of study is 17820 RMB.

According to these values, we calculate the
profitability factor of cooperation with the University for
a different number of students in the group.

For 7 students:

Crrp=1-—

339877 + 34778 + 264800 + 168953

17820 X7 — 4455+ 4455+ 4455 X7 X 575% — 4455+ 4455 X 7 X 5,75 % — 4455 X 7 X 5,75 %

808 408

808 408

If the value of the profitability factor is negative
(C,. = —6,09), the program is impractical to run. A
successful joint educational project can be considered one
in which C,_> 0. Therefore, a calculation was carried out
for groups of students of 15, 25, 35, 45, 50, 55, 60 and 90
persons respectively, the results of which are presented in

Table 1 and Fig. 1.

=1- 124 740 — 5379,4125 — 3586,275 — 1793,1375 =1- 113 981,175 ~

—6,09

As can be seen from the calculations, the joint
program with the University becomes profitable with the
50 students in it. Therefore, it is advisable to proceed to the
project implementation only after analyzing the entrants’
market potential in Jiangsu Province. The viability of this
project will be a set of two groups of 25 people each.

Table 1. Results of calculating the profitability factor of a joint project with the Chinese University

0,2 /
-0,4

n, 7 15 25 35 45 50 55 60 90
Cop —-6,09 -2,31 -0,99 -0,42 -0,1 0,007 0,097 0,173 0,448
06
0,4 P
0 : : : :
25 35 50 55 60 90
Students

/

0,6 /
-0,8 /
-1
1,2
Kp —— Profitabilitv factor —— Profitabilitv factor border
Fig. 1. The schedule of calculating the profitability factor of a joint project with the University with the number of students from
25 to 90.
CONCLUSIONS.

1. An innovative methodology of calculating of the
profitability factor of a joint educational project was
developed with a foreign university. 2. Calculations of
the joint educational program with the Chinese University

in Zhenjiang City, Jiangsu Province were made according
to the methodology. The optimal conditions for the
implementation of joint projects were determined. The
viability of the project will be an annual set of two groups
of 25 people each.
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