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Abstract

Theoretical background: Human capital is one of the key factors in the development of entrepreneurship,
production and services. The goal of each enterprise is to make a profit, the realization of which requires
investment. When developing investment projects, it is crucial to choose the most promising ones, at the
same time, it is necessary to take into account the existence of “bottlenecks”, and investment activity
should be directed to liquidate them. So, the optimal values of the enterprises’ investments in the situation
of sufficient and insufficient levels of human capital are found and the factors influencing them are ana-
lyzed. The study of the issue of human capital today cannot bypass the question of refugees. As a result
of the war in Ukraine, a large wave of migration processes is taking place in Poland, and, therefore, there
is a problem and need for adaptation of people fleeing from the war. The social problem that arose due to
the large number of refugees in Poland requires a comprehensive solution that would aim not only to help
the refugees, but also the Polish economy. The best possible solution to the problem of refugees, both for
themselves and for the host countries, is to involve them in an egalitarian society and equal economic life.
The study highlights the possibility of using technical capabilities for the development of human capital
on the example of a mobile application “Pszukaj” developed by the authors.

Purpose of the article: The aim of this paper is to build and analyze optimization models of investments
in the field of production of goods and provision of services and in the development of human capitalin
the situation of sufficient and insufficient levels of human capital development. The practical research
question of this study is to consider the case of the “Pszukaj” mobile application as a communication tool
for refugees wishing to function independently in Polish society.

Research methods: The role of human capital in the enterprises’ activities will be evaluated based on
constructed investment optimization models. The importance of technological opportunities for human
capital development will be evaluated based on the case of the “Pszukaj” mobile application.

Main findings: This study contributes to the existing research by offering the analysis of constructed
investment optimization models in situation of sufficient and insufficient levels of human capital. The de-
pendence of the optimal values of investments in the development of the sphere of production of goods and
provision of services and in human capital on both efficiency indicators of investments in the corresponding
directions is shown and analyzed. From the practical perspective, the value of technological opportunities
for human capital on the example of “Pszukaj” is shown.

Introduction

The development of the economic environment has always been based on a hu-
man, whose labor and intellectual abilities created the conditions and opportunities
for the formation of a modern economy. The uniqueness of contemporary realities
lies in the fact that robotization processes are simultaneously taking place, displac-
ing a human as a labor factor, and the predominance of the role of a human and his
abilities in comprehending economic benefits.

These complex processes are interrelated and complement each other. In connec-
tion with the emergence of such heterogeneous phenomena in our days, enterprises in
the formation of their management decisions need to carefully weigh their strategies
and areas of investment. A comprehensive study by Alan and Koker (2021) empha-
sizes the relevance of the issues of “human capital”, “knowledge management” and
“innovation” among management topics.

It should be noted that it is man who is the creator of both technological and
economic progress. Human intellectual capital is precisely that “organizational ad-
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vantage” that improves performance (Nahapiet & Ghoshal, 1998). And it was man
who created the prerequisites for digitalization and robotization, which affects all
spheres of economic and social life of the population. And, therefore, the issue of
investing in a person and his potential comes to the fore, which makes the problem
of human capital particularly relevant.

An exceptional feature of a human is that he is able to use his creativity, emotional
state, and mood for economic purposes. Akgiin et al. (2007) note that the emotional
abilities that firms use for their purposes contribute to increasing the effectiveness
of their activities due to the increase in the level of learning and innovativeness.
Therefore, it will be appropriate to consider how human capital affects on the enter-
prise’s operation under different conditions and the state of its development and to
find optimal investment options.

So, the aim of this paper is to build and analyze optimization models of in-
vestments in the field of production of goods and provision of services and in the
development of human capital in the situation of sufficient and insufficient levels
of human capital development. The practical research question of this study is to
consider the case of the “Pszukaj” mobile application as a communication tool for
refugees wishing to function independently in Polish society.

In this article, we show that with an increase in the efficiency of investment in
human capital, the optimal amount of investment in the development of the sphere of
production of goods and the provision of services always increases, which indicates
the primary expediency of investing in human capital. The development of human
capital contributes to the improvement of the sphere of production and provision
of services. The problem of human capital is very broad and multifaceted, and also
affects various aspects of economic activity. Modern challenges in connection with
the war in Ukraine and the problems of refugees affect the Polish labor market, as
well as the economic situation in general. The results obtained regarding the feasi-
bility of developing human capital show the need to create an approach to refugees
as potential human capital, and notonly as temporary protected guests of Poland.
Understanding the complexity, versatility and interdisciplinarity of this issue, we
claim that an important step towards attracting refugees to the composition of the
human capital of the Polish national economy is the need to know the Polish lan-
guage, which can be helped by the use of technical capabilities such as themobile
application “Pszukaj” developed by the authors.

Empirical data obtained through the survey among refugees in the Tricity, as well
as students of Polish language courses, helped to confirm the positive impact of the
use of the mobile application “Pszuka;j” on the adaptation to the Polish environment
and job search opportunities of refugees among the respondents.

This study contributes to the existing research by offering the analysis of con-
structed investment optimization models in situation of sufficient and insufficient
levels of human capital development. The originality of the article lies in microeco-
nomic approach to the problem of investing in human capital under different initial
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conditions of its development, as well as a macroeconomic approach that addresses
the aspect of the need to reformat the refugee problem in the possibility of replen-
ishing human capital. The structure of the subsequent sections of the article contains
the theoretical part, results, conclusions and a list of cited literature sources.

Literature review

Human capital is one of the key factors in the development of entrepreneurship,
production and services. Previous studies of the issue have shown that “human capital
development plays a vital role in promoting equitable income distribution” (Managi
etal., 2021, p. 268). The state of human capital at the macroeconomic level affects the
possibilities of industrialization of the national economy (De la Cruz Prego, 2021).
At the level of enterprise management, both human and social capital are important,
but to increase the efficiency of their activities, it is more appropriate to focus on
the acquisition of additional human capital (Andersen et al., 2022; Inkpen & Tsang,
2005; Lin, 1999). As Predygier and Zalesna (2021) note, the level of development
of human capital affects the development of each cluster. This is due to the fact
that “knowledge productivity appears twofold, i.e. organizational innovation, and
professional ability for future innovation” (Ehlen et al., 2014, p. 54). Smuda-Kocon
(2022) also emphasizes the importance of intellectual capital, which is inextricably
linked with human capital, in today’s unstable environment.

The stimulating effect of human capital on the activity of enterprises indicates the
expediency of deepening research into this issue, which is multifaceted and complex.
The problem of human capital is also of a macroeconomic nature and should be taken
into account when developing appropriate macroeconomic strategies. So, Wajnbrener
et al. (2022) note the serious economic consequences of such a phenomenon as the
aging of the population, which indicates the need for a competent pension policy.
The situation in the labor markets depends on many challenges, among which Bu-
kowska et al. (2021) and Dudek (2021) single out the COVID-19 pandemic. Gulski
and Gorzym-Wilkowski (2022) emphasize the relevance of the study of the category
of stakeholders in conjunction with public values, which allows a balanced achieve-
ment of the goals of public administration. Hanushek and Woessmann (2008) note
the need to take care of the level of human capital development starting from the
school bench and with quality schooling for overall economic well-being. According
to Squicciarini and Voigtlander (2015), it is the level of knowledge and literacy that
is decisive in the study of human capital issues. According to Demirgiic-Kunt and
Torre (2022), obtaining higher education and improving the qualifications of adults
are more important for improving the productivity of human resources. Specific areas
of investment should correspond to the specialization of activity, because “human
capital is most important if it is task-related and if it consists of outcomes of human
capital investments rather than human capital investments” (Unger et al., 2011, p.
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341). Larkin and Leider (2012) point out that the productivity of the enterprise is in-
fluenced by the self-confidence and level of motivation of employees, and, therefore,
among the directions of investment, it is advisable to develop incentive schemes that
will adapt employees according to their behavioral characteristics. Also, the empirical
results of a study by Al-Amin et al. (2021) show that “many organizations are morally
accepted by their workforce because of their societal concern and formulation of HR
policies and practices to stimulate them toward eco-friendly behavior”.

In a broad sense, the state of development of human capital is influenced by many
factors, both personal and social. In today’s global world, migration is an important
factor that also affects the overall state of human capital in the national economy.

As a result of the war in Ukraine, a large wave of migration processes is taking
place in Europe, and, therefore, there is a problem and need for adaptation of people
fleeing from the war. The best possible solution to the problem of refugees, both for
themselves and for the host countries, is to involve them in an egalitarian society
and equal economic life. It should be noted that, along with various problems of
a large-scale influx of refugees, the prospects for replenishing the active working-age
population at their expense are simultaneously opening up for the host countries.
Effective programs of adaptation of refugees to an active social and working life can
positively influence their decision to stay in the country, renewing its human capital
(Biglari et al., 2022; Zhatkanbaeva et al., 2012).

A study by Peri and Sparber (2009) showed that in the USA large inflows of im-
migrants did not make significant changes in the overall level of employment and the
level of wages due to the predominantly lower level of education and qualifications
among immigrants compared to local workers. A study by Cortés and Tessada (2011)
showed a positive effect of an increase in the supply of low-skilled immigrants on
the possibility of rational use of time of highly skilled women due to the reduction
of the housework they delegate to immigrants. At the same time, Docquier and
Rapoport (2012) note that “high-skilled emigration does not necessarily deplete the
country’s human capital reserves and can create positive external network effects”.
Thus, for the economies of countries hosting refugees, the optimal solution would
be the gradual transition of refugees to the positions of emigrants, their assimilation
into public life, the achievement of which requires appropriate tools. People affect-
ed by the consequences of war need special social and economic care, and targeted
assistance programs should facilitate their adaptation to new realities (Blattman et
al., 2016; Naidoo et al., 2018).

Research methods
The goal of each enterprise is to make a profit, the realization of which requires

investment, in the process of which it is necessary to take into account various
aspects of the enterprise’s activity and external factors. During the development
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of investment plans and their management, it is important to take into account the
actual state of the enterprise, find “bottlenecks” that block its improvement and re-
veal the potential that carries advancement prospects. Therefore, when developing
investment projects, it is advisable to carry out a preliminary analysis of the need
for investments in operational activities, namely in our model, we will consider the
state of the sphere of production of goods and provision of services and the state of
human capital development, which will give us the opportunity to compare invest-
ments in these areas.

When developing investment projects, on the one hand, it is necessary to choose
the most promising ones, at the same time, it is necessary to take into account the
existence of “developmental boundary”, and investment activity should be directed
to liquidate them. Human capital is not only a mechanical work (as in the modern
world it becomes more and more automated), but also a source of innovation, char-
acterized by the unique features of creativity and the idea generation. At the same
time, human capital is a complex category in the process of planning and manage-
ment, since it requires taking into account the emotional, mental, motivational and
other characteristics that are particular to a person. Thus, the return on investment
in case of sufficient development of human capital in the operational area can be
more predictable, and the implementation of such an investment project is more
clear and understandable.

In our work, we construct and examine models for two situations:

— the situation of the need to invest in expanding the sphere of production of
goods and the provision of services without the need for additional investments in
the development of human capital,

— the situation of investing jointly in the expansion of the sphere of production
of goods and the provision of services and in the development of human capital.

The practical value of the mobile application “Pszukaj” developed by the authors
is assessed using an anonymous survey among refugees in the Tricity, as well as
students of Polish language courses. Based on the data obtained, a regression model
is built between the indicators of the level of salary and the individual assessment
of the level of knowledge of the Polish language.

Results
The situation of initially sufficient level of human capital development

First, we will consider the project of investing in the expansion of the sphere
of production of goods and provision of services without the need for additional

investments in the development of human capital, and we will find the optimal value
of the investment.
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The investment optimization model in the field of production of goods and pro-

vision of services would look like:

p-Q1
F=YT_ —I; » max
Zt_t" a+pt 1 =0’

where: F is the net present value of the investment project for the development of the
sphere of production of goods and provision of services; p — net income from a unit of
manufactured products and services; @, — the volume of production and services; i — dis-
count rate; 7' — planning horizon; ¢, — is the value of the lag; /, — the amount of investments

in the sphere of production of goods and provision of services.

As aresult of the implementation of investment activities, the volume of produc-
tion of goods and services will increase, but due to the effect of the law of dimin-
ishing returns, this growth will slow down, and the function corresponding to this

circumstance will be monotonically increasing and convex upwards:

Q, = Q? + 91\/1—1:

where: e, is an indicator of the efficiency of investments in the sphere of pro-
duction of goods and provision of services; Q,” — the basic value of the volume of

production of goods and provision of services.

When implementing an investment project, it is important to take into account
the investor’s expectations regarding the value of current money compared to future

money, which is what the discount factor is for

K=K(@T,t) =3, —

t=to (1 4pt”

The degree of value of future money is affected by the discount rate 7, which is
inversely proportional to the discount factor K, and, therefore, the higher it is, the

less preference is given to future money compared to the present.
We would apply the introduced dependencies to (1)

F=K-p-Q—L =K p(Q+e/I,)— I, > max

=0

and we find the optimal value of investments in the sphere of production of goods
and provision of services under the condition of a sufficient level of human capital

development, equating to zero the first derivative of (4):

©_Kpe . _
R =52 =1=0
Here, from

__Kpe
Jhi==
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We find the optimal value of investments in the sphere of production of goods
and provision of services under the condition of a sufficient level of human capital
development I3

.. 2
I = (Kz) ™
and the optimal volume of production of goods and provision of services Q1:
.o
Qi = QY + 724, (8)

2

Analysis (7) and (8) shows that the optimal value of investment in the field of
production of goods and provision of services and the optimal volume of produc-
tion of goods and provision of services increase with the increase in the investment
efficiency indicator e,, what is more, in proportion to the square of this value. An
increase in net income p and the discount factor K also leads to an increase in the
optimal values of investments and the optimal volume of production of goods and
the provision of services, but the optimal volume of production of goods and the
provision of services grows linearly, and the optimal value of investments grows
proportional to the square of the values of these indicators.

The situation of insufficient level of human capital development

Let us now consider the situation when the sphere of production of goods and
provision of services has the potential for development, but the inappropriate state of
development of human capital, the inadequacy of its level of qualifications and skills
restrains this development, limits it, and, therefore, it is necessary to jointly invest in
the development of the sphere of production of goods and provision of services, and in
the development of human capital, increasing the level of its productivity and qualifi-
cation. So, let us consider the case when the basic value of the state of human capital
development QJ does not correspond to the optimal volume of production of goods
and services Q;, and there is a need to invest in the development of human capital.

Investing in workforce development can have different characteristics that must
be considered according to the specifics and needs of each explicit case. We consider
the general nature of investment in the development of human capital, as a result
of which its return @, will increase, but according to economic laws more slowly,
because the opportunities for improving skills and productivity will gradually be
exhausted, so the function @, will be monotonically increasing and convex upwards:

Q=03+ 32\/1_2' )

where: e, is an indicator of the effectiveness of investments in human capital.
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So let us present a model of optimization of investment jointly in the devel-
opment of the sphere of production of goods and provision of services and in the
development of human capital:

F=K-p-Q,—1, -1, > max (10)
13,1320

Ql < QZI

where: /, is investment in human capital.

Let us construct the Lagrange function for the solution of model (10)

F(l, 1) =K -p- Q1 — I — I, + A(Q2 — Q;) » max . (11)

Iy 1,420

Let us substitute (2) and (9) into (11) and write the Lagrange function in ex-
panded form:

F(l;,[,)) =K -p- (Qf + elﬁ) -L—-L+ A(Qg + 92\/1—2 - Q) - 91\/1_1) - 1172(%0'

and we equate all three of its partial derivatives to zero

¢ _Kpe . Ae;
F=2-1-72 =0, (12)
' Ae
Fl,=—1+7%£=0, (13)
F/{ =Q9 + ezx/E_ QY — e/, = 0. (14)

Let us solve this system with three unknowns /1, I, A:
from (12) we get

\/1_1 — (Kp;l)el’ (15)
from (13) we have
NPEES (16)

now let us substitute (15) and (16) in (14):

: Le2 (Kp—A)ef
Fr=Q9+=2—Q) -2+ =0, (17)
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Here, from

_ kpef+2(0f-03)
A= e?+e? ’ (1 8)

we substitute (18) in (15) and (16), we get

eZ 0_A0
= e A 19)
Vh= . G R
_ (er12+2(Q§’—Q§))ez
V=" .

and we find optimal investment values

2_ 9-09))e, 2

1;=<(er22(2§@+1€;2>) ) @1)
2 0_no e 2

I = <(er12+( z(‘ie 22;22)) > , (22)

The obtained results show the dependence of the optimal values of investments in
the development of the sphere of production of goods and provision of services and
in human capital on both efficiency indicators of investments in the corresponding
directions.

Elucidation of the nature of the influence of investment efficiency indicators

To clarify the nature of the influence of investment efficiency indicators in the
development of the sphere of production of goods and provision of services and
in human capital, consider the derivative of the expression of the optimal value
of investment in the development of production and service provision (21) by the
investment efficiency indicator e,.

oy, (2elipel — 2000 — @)
1ler ™ 2(ef +e2
((Kpe3 —2(Q7 = @9)) - 2(ef + e3) — 4ef (Kpes —2(Q7 — @9)) _ (23)
4(e? + e?) B

2
_ ex(kpe-2(9-09)) (e3-e?)

B 2(e2+e3)’

)’
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Therefore, the negativity or positivity of (23) depends on the ratio of investment

efficiency indicators, namely

2
e1(Kpe-2(09-09)) (e3-e?)

2(ef+e?)’

(IDe, =

2
e1(Kpe3-2(09-03)) (e3—e?)

2(e2+e3)’

(e, =

> 0 ate, > ey, then I increases by ey,

< 0 ate, < eq, then I] decreases with e;.

Therefore, with a higher efficiency of investments in the development of the
sphere of production of goods and provision of services than the efficiency of invest-
ments in the development of human capital, under the conditions of its (e,) further
growth, investments in the development of the sphere of production of goods and
provision of services decrease; and with a lower one, on the contrary, they grow.

Now, in order to study the effect of the efficiency indicator of investments in
human capital e, on the optimal value of investments in the development of the
sphere of production of goods and provision of services, we take the corresponding

partial derivative:

eZe(kpe?+2(09-09))-(KpeZ-2(09-09)) ey LTy -

4(e2+e2)’ ef+ef

(e, =

24

Analyzing (24), we conclude that with an increase in the efficiency of invest-
ments in human capital, the optimal volume of investments in the development
of the sphere of production of goods and provision of services always increases,
which testifies the primary expediency of investment activity in human capital, the
development of which encourages the improvement of the sphere of production and

provision of services.

Let us investigate the impact of the efficiency indicator of investments in human
capital e, on the optimal volume of investments in the corresponding direction. Let
us take the derivative of the expression of the optimal value of investment in human

capital (22) by the investment efficiency indicator e,:

2
es(Kpe?+2(09-09)) (e?—e?)

2(e2+e3)’

(I3, =

(25)

The negativity or positivity of (25) depends on the ratio of investment efficiency

indicators, namely

2
ez (Kpe?+2(09-09)) (2 -e3)

2(e2+e3)’

(I2)e, =

2
ez (Kpe?+2(09-09)) (2 -e3)

2(ef+ef)’

(I2)e, =

> 0 ate; > e,, then I; increases by e,,

< 0 ate; < ey, then I; decreases with e,.



Pobrane z czasopisma Annales H - Oeconomia http://oeconomia.annales.umcs.pl
Data: 28/07/2025 00:01:20

148 NINA STEPANOK, PATRYK TOMASZ KACZMAREK, ANALOLIY M. KHOLODENKO

Thus, if the efficiency of investments in human capital is higher than in the de-
velopment of the sphere of production of goods and provision of services, then with
its (e,) further increase, investments in human capital decrease; and if it is lower,

then they grow.

Now let us determine the effect of the indicator of efficiency of investments in
the development of the sphere of production of goods and provision of services e, on
the optimal volume of investments in human capital, so we take the corresponding

partial derivative:

a(ef+ez)’ ef+ef

N 92291(’(17912"'2((22—Qg))'(KPezZ—Z(Qf—Qg)) eI/l
(12)e1 = = >0

Therefore, the development of the sphere of production of goods and provision
of services in conditions Q; > Q2 (where Q; — the optimal volume of production and
provision of services) requires the appropriate development of human capital.

Let us now substitute (21) and (22) in (2) and find the optimal volume of pro-

duction of goods and provision of services:

(KPQZZ—Z(Q?—QS))C% _ KpeZ+2efQ+2e2Q?
2(ef+ef) B (ef+e?)

Qi = Q7 +

Let us compare (27) with the optimal volume of production of goods and pro-
vision of services in the situation of absence of investment in human capital (8):

_ 1 e?
Qi-0Qi=3" <er12 —m(m% -2(Q - Q?D) =

2
= 2(612—322) (Kpef +2(Q? - @9)) >0,

When Z, > 0. Therefore, in the case of the need to invest in human capital, opti-
mal investments in the development of production and provision of services and the
optimal volume of their production decrease compared to the situation when the level
of development of human capital would be sufficiently high from the very beginning,
which indicates the necessity and feasibility of investments in human capital.

Thus, the analysis of the constructed models revealed the special role of human
capital in the activities of enterprises, found the optimal values of investments in the
development of the sphere of production and provision of services with a sufficient
level of development of human capital, and the optimal values of investments if their

joint development is necessary.
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The case of the “Pszukaj”application for Ukrainian refugees in Poland

According to the United Nations High Commissioner for Refugees, as a result
of the war in Ukraine, the number of refugees in Europe is 6,657,918, with the
largest number in Poland, more than 1.2 million people (UNHCR, 2022). Accord-
ing to Statistics Poland (GUS, 2022), there are also 36,000 students from Ukraine
studying in Poland, which is 40.3% of all foreign students in Poland. Although they
came to Poland temporarily to study, but in the realities of the war in Ukraine, the
probability of their desire and need to stay in Poland is growing. The vast majority
of refugees have experienced great trauma and are not labor migrants by nature of
their resettlement, but their adaptation and integration into the Polish workforce
has great potential for the national economy. In Poland, there is a constant increase
in awareness of the introduction of the concept of social well-being and corporate
social responsibility in the economic environment, and the urgent need in today’s
realities is the introduction of tools for solving the social problems of refugees, in
the solution of which companies and the state can join (Kotadkiewicz, 2009). The
productivity of employees of socially responsible companies is higher compared to
less socially responsible companies, and, therefore, the higher costs of these com-
panies pay off with better results (Sun & Yu, 2015; Balon et al., 2022; Prasad et al.,
2022), which confirms the positive influence of social trends on economic results.
The social problem that arose due to the large number of refugees in Poland requires
a comprehensive solution that would aim not only to help the refugees, but also the
Polish economy.

The vast majority of refugees from Ukraine in Poland are women, and, therefore,
in the formation of assistance programs, it is necessary to take into account gender
characteristics, including pre-low expectations in the level of income and wages
among women compared to men (Kurek & Gorowski, 2020; Din et al., 2018), lim-
ited employment opportunity due to the presence of young children in need of care,
etc. According to the study of Demirbag et al. (2022), women with higher education
have higher chances of business success, but even better results are achieved by
women who are also aware of political activities in the country. “The higher the
political skill, the higher the influence of the level of education on the performance
of the firm” (Demirbag et al., 2022, p. 40). Using these ideas regarding the issue of
refugees, it should be noted that the basis for understanding business, economic and
political activities in the country receiving them is mastering and understanding the
language of the host country at the required level and especially special terminolo-
gy. Therefore, the study of economic and financial vocabulary is the basis not only
for the opportunity for refugees with specialized economic education to get a job
according to their qualifications, but also a necessity for understanding the economic
and political situation in Poland.

The mass flow of refugees from Ukraine to Poland has led to an increased demand
for Polish language courses, meeting this unexpected demand requires resources and
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time. To help with physically limited resources, it is necessary to attract modern tech-
nological possibilities, for example, distance learning, the use of online translators
and other applications aimed at learning the Polish language. At the same time, it
should be noted that the supply of free and paid Polish language courses at a basic
level for six months from the start of the war was already more or less balanced with
demand, that is, should be expected an increase in demand for the need for a deeper
and more specialized study of the language.

The mobile application “Pszukaj” developed by the authors is a self-tutor that
aims to help users learn economic terms in Polish. The application draws definitions
from a database of economic terms, and the user has the opportunity to learn con-
cise definitions in both Ukrainian and Polish languages. The shortage of didactic
and scientific tools related to the transmission of knowledge between Poland and
Ukraine made it necessary to quickly develop new methods and communication
tools for refugees wishing to function independently in Polish society. The “Pszu-
kaj” application enables you to learn terms simultaneously in Polish and Ukrainian.
This allows for easier and parallel assimilation of both substantive knowledge and
language competences. The current version of the application contains several dozen
of the most important economic terms that are generated randomly, which allows
for more effective repetition of the acquired knowledge.

Despite the fact that the application is in the initial stage of development, it is
available for download on Google Play. The authors are in the process of supple-
menting the database and extending the application with new definitions and func-
tionalities. On the one hand, it is planned to develop the application in a horizontal
manner — adding new modules regarding other scientific disciplines (so far only
economic terms have been used), as well as ways to further classify data in the ap-
plication. This, in turn, will enable better content management and more effective
learning when using the application in the future.

The application was written in java, compiled in the .apk format for mobile de-
vices with the Android operating system. In the future, the application is also planned
to be made available for devices with the iOS operating system.

To evaluate the effectiveness and usefulness of the mobile application “Pszuka;j”,
we conducted an anonymous survey among refugees in the Tricity, as well as students
of Polish language courses, the results of which were processed using computer
tools. Table 1 presents the demographic characteristics of the interviewees, which
show that the majority of the interviewees are women with a high level of education.



Pobrane z czasopisma Annales H - Oeconomia http://oeconomia.annales.umcs.pl
Data: 28/07/2025 00:01:20

INVESTMENT ACTIVITY AND TECHNOLOGICAL OPPORTUNITIES FOR HUMAN CAPITAL... 151

Table 1. Demographic characteristics

Characteristics Items %
Female 78

Gender Male m
18-25 9

26-35 16

Age 3645 37
46-55 24

56 and older 12

Elementary 11

Education Middle 26
High and higher education 63

Student 18

Oceupation Knowledge worker 37
Manual worker 29

Service industry worker 16

Source: Authors’ own study.

An important indicator for the study was the individual assessment of knowledge
of the Polish language among the interviewees, which was classified on a scale from
one to ten.

Table 2. Individual assessment of knowledge of the Polish language on a scale from 1 to 10

Scale from 1 to 10 Individual assessment of knowledge of the Polish language (%)
1 0
2 0
3 12
4 10
5 24
6 30
7 12
8 6
9 2
10 4

Source: Authors’ own study.

According to Table 2, it can be seen that the majority consider their level of lan-
guage proficiency at the level of average proficiency, while high and low levels of
knowledge of Polish are in the minority. With the help of correlation analysis, based
on empirical data obtained as a result of the survey, we will establish the relationship
between such parameters as the level of salary and individual assessment of knowledge
of the Polish language among the respondents. From the calculations, it was found
that the value of the linear correlation coefficient between these parameters is 0.618,
which indicates a noticeable and direct connection between them. Let us check the
statistical significance of the obtained linear correlation coefficient using Fisher’s test.
Coefficient of determination R? = 0.3823.
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0.3823 50-1-1
1-0.3823 2

Fobservable -

= 29.704 (29)

At the level of significance « = 0.01
Fepitic = 7.08 (30)

and Fpeervabie > Feritie therefore, the obtained results are statistically significant.

To analyze the dependence between parameters of the level of salary and in-
dividual assessment of knowledge of the Polish language, we construct a linear
regression equation

y=393.666 x + 610.45, 31)

where we denoted the individual assessment of knowledge of the Polish language
by x, and by y the level of salary.

The regression coefficient b = 393.666 shows the average change in the effective
indicator y with an increase or decrease in the value of the factor x per unit of its
measurement. In our case,with an increase of 1 in the knowledge of the Polish lan-
guage among refugees, the level of salary y increases by an average of PLN 393.666.

Empirical data obtained through the survey helped to confirm the positive im-
pact of the use of the mobile application “Pszukaj” on the adaptation and job search
opportunities of refugees among the respondents (Table 3).

Table 3. Characteristics of the relationship between the use of the mobile application “Pszukaj” and the
adaptation of refugees in Poland

. Disagree | Neither agree Agree

Characteristics (0/20;) nor disagrege %) (%A; )
The application is useful in everyday life 12 16 72
The application helped to acquire economic knowledge 6 0 94
The application helped to acquire knowledge of the Polish language 8 14 78
The application helped to expand vocabulary of the native language 12 24 64
The application helped to expand vocabulary of the Polish language 2 0 98
The application is more theoretical than practical 48 32 20
The application helped in finding a job 14 28 58
The application helped to find a job in the specialty 20 40 40
The application helped to adapt to society 14 8 78
The application helped to adapt to the work environment 14 8 78
The application is user-friendly 0 0 100

Source: Authors’ own study.

Learning a foreign language is impossible without replenishing the vocabulary,
the special feature of the “Pszukaj” application is the economic content, which will
expand the base of the economic nature. The target audience of the application is both
students of economic fields, who could catch up with definitions that are new to them,
and specialists, who could catch up with the Polish equivalent of economic terms.
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Regular use of the mobile application “Pszukaj” allows to simultaneously expand the
knowledge of economics and the Polish language and apply them in everyday life,
as well as in a professional and business environment. Learning the economic Polish
language could create an opportunity for refugees not only to become competitive
on the Polish labor market and get a job according to their qualifications, but also
to understand the economic and political processes taking place in the host country.

Thus, the knowledge obtained with the help of the mobile application “Pszuka;j”
will help refugees to adapt to the Polish environment

— emotionally, due to the opportunity to feel confident in a new environment,

— socially, thanks to the possibility of a holistic understanding of the Polish
language, which will help to freely integrate into society,

— financially, thanks to the opportunity to find decent work according to educa-
tion, skills and qualifications.

For the Polish economy, a positive effect of the spread of the mobile application
“Pszukaj” will be the quantitative and qualitative growth of human capital in the
national economy and the gradual exit of refugees from the position of dependents.
The advantage of the mobile application “Pszukaj” is its accessibility and ease of
use. The financial and other living conditions of refugees do not always give the
opportunity to attend courses or take lessons from teachers, and the mobile appli-
cation “Pszukaj” is their free alternative, the remote use of which allows its users
to individualize and optimize the time of learning the economic Polish language.

Conclusions and discussion

The study shows that when developing investment plans for the improvement
of enterprises, it is necessary to take into account the state of human capital. The
model of investments in the field of production of goods and provision of services
in the situation of sufficient level of human capital is constructed and analyzed. The
optimal value of investments in the sphere of production of goods and provision of
services is found. It is shown it increases with the increase in the investment efficiency
indicator in proportion to the square of this value. An increase in net income p and
the discount factor K also leads to an increase in the optimal values of investments
and the optimal volume of production of goods and the provision of services.

The model of investments in the field of production of goods and provision of
services in the situation of insufficient level of human capital is constructed, and
optimal investment values are found. The obtained results showed the dependence
of the optimal values of investments in the development of the sphere of production
of goods and provision of services and in human capital on both efficiency indicators
of investments in the corresponding directions.

Analysis of the nature of the influence of investment efficiency indicators in
the development of the sphere of production of goods and provision of services
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and in human capital has shown that with a higher efficiency of investments in the
development of the sphere of production of goods and provision of services than the
efficiency of investments in the development of human capital, under the conditions
of’its (e,) further growth, investments in the development of the sphere of production
of goods and provision of services decrease; and with a lower one, on the contrary,
they grow.With an increase in the efficiency of investments in human capital, the op-
timal volume of investments in the development of the sphere of production of goods
and provision of services always increases, which testifies the primary expediency
of investment activity in human capital, the development of which encourages the
improvement of the sphere of production and provision of services.

Our results show that in the case of the need to invest in human capital, optimal
investments in the development of production and provision of services and the op-
timal volume of their production decrease compared to the situation when the level
of development of human capital would be sufficiently high from the very beginning,
which indicates the necessity and feasibility of investments in human capital.

The study of the problem of human capital today cannot bypass the issue of ref-
ugees. The vast majority of refugees have experienced great trauma and are not labor
migrants by nature of their resettlement, but their adaptation and integration into the
workforce of the hosting country has great potential for its national economy. According
to the data, now the largest number of refugees from Ukraine are in Poland. Our study
highlights the need to learn the Polish language for their full adaptation, which can
be helped by the use of technical capabilities such as themobile application “Pszuka;j”
developed by the authors. It is shown that new methods and communication tools
should be useful for refugees wishing to function independently in Polish society.

It is marked that the basis for understanding business, economic and political
activities by refugees in the host country is mastering and understanding its language
at the required level and especially special terminology. Therefore, the study of eco-
nomic and financial vocabulary is the basis not only for the opportunity for refugees
with specialized economic education to get a job according to their qualifications,
but also a necessity for understanding the economic and political situation in Poland.

Empirical data obtained through the survey among refugees in the Tricity, as
well as students of Polish language courses, helped to confirm the positive impact
of the use of the mobile application “Pszukaj” on the adaptation and job search op-
portunities of refugees among the respondents. The “Pszukaj” application enables
refugees to learn terms simultaneously in Polish and Ukrainian. This allows for easier
and parallel assimilation of both substantive knowledge and language competences.
The application was written in java, compiled in the .apk format for mobile devices
with the Android operating system. In the future, the application is also planned to
be made available for devices with the iOS operating system.

For the Polish economy, a positive effect of the spread of the mobile application
“Pszukaj” will be the quantitative and qualitative growth of human capital in the
national economy and the gradual exit of refugees from the position of dependents.



Pobrane z czasopisma Annales H - Oeconomia http://oeconomia.annales.umcs.pl
Data: 28/07/2025 00:01:20

INVESTMENT ACTIVITY AND TECHNOLOGICAL OPPORTUNITIES FOR HUMAN CAPITAL...

References

Akgiin, A.E., Keskin, H., Byrne, J.C., & Aren, S. (2007). Emotional and learning capability and their impact

on product innovativeness and firm performance. Technovation, 27(9), 501-513.
doi:10.1016/j.technovation.2007.03.001

Al-Amin, M., Akter, R., Akter, A., Uddin, M., & Al Mamun, A. (2021). Socially responsible human resource
management and voluntary environmental behavior: The moderating effect of ecocentric leadership.
Central European Management Journal, 29(2), 147-168. doi:10.7206/cemj.2658-0845.49

Alan, H., & Koker, A. (2021). Structural social capital studies in management and organization literature:

A bibliometric network study. Central European Management Journal, 29(4), 2-31.
doi:10.7206/cemj.2658-0845.58

Andersen, A., Garel, A., Gilbert, A., & Tourani-Rad, A. (2022). Social capital, human capital, and board

appointments. Global Finance Journal, 54, 100758. doi:10.1016/j.gfj.2022.100758

Balon, V., Kottala, S., & Reddy, K.S. (2022). Mandatory corporate social responsibility and firm performance
in emerging economies: An institution-based view. Sustainable Technology and Entrepreneurship,

1(3), 100023. doi:10.1016/j.stae.2022.100023

Biglari, S., Mayo, L., Beynaghi, A., Maknoon, R., Moztarzadeh, F., & Mozafari, M. (2022). Rethinking the
brain drain: A framework to analyze the future behavior of complex socio-economic systems. Futures,

135,102835. doi:10.1016/j.futures.2021.102835

Blattman, C., Green, E.P., Jamison, J., Lehmann, M.C., & Annan, J. (2016). The returns to microenterprise
support among the ultrapoor: A field experiment in postwar Uganda. American Economic Journal:

Applied Economics, 8(2), 35-64. doi:10.1257/app.20150023

Bukowska, U., Tyranska, M., & Wisniewska, S. (2021). The workplace and work-life balance during the
COVID-19 pandemic. Annales Universitatis Mariae Curie-Sktodowska, sectio H— Oeconomia, 55(2),

19-32. doi:10.17951/h.2021.55.2.19-32

Cortés, P., & Tessada, J. (2011). Low-skilled immigration and the labor supply of highly skilled women.

American Economic Journal: Applied Economics, 3(3), 88—123. doi:10.1257/app.3.3.88

De la Cruz Prego, F. (2021). Human capital and industrialization in Bolivia. Journal of Government and

Economics, 3,100017. doi:10.1016/j.jge.2021.100017

Demirbag, O., Demirbag, K., & Bati, G. (2022). Women entrepreneurs’ education level, political skill, and
firm performance: Political influence and human capital theories. Central European Management

Journal, 30(1), 40-69. doi:10.7206/cemj.2658-0845.69

Demirgii¢c-Kunt, A., & Torre, 1. (2022). Measuring human capital in middle income countries. Journal of

Comparative Economics. d0i:10.1016/j.jce.2022.05.007

Din, N.U., Cheng, X., & Nazneen, S. (2018). Women’s skills and career advancement: A review of gen-
der (in)equality in an accounting workplace. Economic Research — Ekonomska Istrazivanja, 3(1),

1512-1525. doi:10.1080/1331677X.2018.1496845

Docquier, F., & Rapoport, H. (2012). Globalization, brain drain, and development. Journal of Economic

Literature, 50(3), 681-730. doi:10.1257/jel.50.3.681

Dudek, A. (2021). Experiences of job loss among migrants in Poland during the COVID-19 pandemic:
A qualitative study. Annales Universitatis Mariae Curie-Sktodowska, sectio H— Oeconomia, 55(2),

49-56. doi:10.17951/h.2021.55.2.49-56

Ehlen, C., van der Klink, M., Roentgen, U., Curfs, E., & Boshuizen, H. (2014). Knowledge productivity for
sustainable innovation: Social capital as HRD target. European Journal of Training & Development,

38(1/2), 54-74. doi:10.1108/EJTD-10-2013-0119

Hanushek, E.A., & Woessmann, L. (2008). The role of cognitive skills in economic development. Journal

of Economic Literature, 46(3), 607-668. doi:10.1257/jel.46.3.607

Inkpen, A., & Tsang, E.-W.K. (2005). Social capital networks and knowledge transfer. Academy of Man-

agement Review, 30(1), 146-165. doi:10.5465/amr.2005.15281445



Pobrane z czasopisma Annales H - Oeconomia http://oeconomia.annales.umcs.pl
Data: 28/07/2025 00:01:20

156 NINA STEPANOK, PATRYK TOMASZ KACZMAREK, ANALOLIY M. KHOLODENKO

Gulski, B., & Gorzym-Wilkowski, W. (2022). Spatial planning as a public management tool in Poland:
Premises and reality. Annales Universitatis Mariae Curie-Sktodowska, sectio H— Oeconomia, 56(4),

41-62. d0i:10.17951/h.2022.56.4.41-62

GUS. (2022, August 6). Higher education in the 2021/22 academic year — preliminary data. Retrieved from
https://stat.gov.pl/en/topics/education/education/higher-education-in-the-202122-academic-year-pre-

liminary-data,10,8.html

Kotadkiewicz, 1. (2009). Corporate social responsibility in Poland: The Responsible Business Forum 2002—
2007 report perspective. Social Responsibility Journal, 5(1),48-61. doi:10.1108/17471110910939999
Kurek, B., & Gorowski, 1. (2020). Gender and age as determinants of expected rate of return on human
capital. Central European Management Journal, 28(4), 30-50. doi:10.7206/cem;j.2658-0845.33
Larkin, I., & Leider, S. (2012). Incentive schemes, sorting, and behavioral biases of employees: Experimental
evidence. American Economic Journal: Microeconomics, 4(2), 184-214. doi:10.1257/mic.4.2.184
Lin, N. (1999). Social networks and status attainment. Annual Review of Sociology, 25, 467-487.

doi:10.4324/9780429494468-62

Managi, S., Jimichi, M., & Saka, C. (2021). Human capital development: Lessons from global corporate

data. Economic Analysis and Policy, 72, 268-275. doi:10.1016/j.eap.2021.08.013

Nahapiet, J., & Ghoshal, S. (1998). Social capital, intellectual capital, and the organizational advantage.

The Academy of Management Review, 23(2), 242-266. d0i:10.2307/259373

Naidoo, L., Wilkinson, J., Adoniou, M., & Langat, A. (2018). Refugee background students transitioning
into higher education: Navigating complex spaces. Springer. doi:10.1007/978-981-13-0420-0
Peri, G., & Sparber, C. (2009). Task specialization, immigration, and wages. American Economic Journal:

Applied Economics, 1(3), 135-169. doi:10.1257/app.1.3.135

Prasad, K., Kumar, S., Devji, S., Lim, W.M., Prabhu, N., & Moodbidri, S. (2022). Corporate social re-
sponsibility and cost of capital: The moderating role of policy intervention. Research in International

Business and Finance, 60, 101620. doi:10.1016/j.ribaf.2022.101620

Predygier, A., & Zalesna, A. (2021). Zmiana postaw przedsigbiorcow wobec procesu szkolen pracownikow
—rola kapitatu spotecznego klastra w wojewodztwie swigtokrzyskim. Annales Universitatis Mariae
Curie-Skiodowska, sectio H— Oeconomia, 55(4), 37-47. doi:10.17951/h.2021.55.4.37-47

Smuda-Kocon, M. (2022). Mapping the areas of research on intellectual capital throughout a period of
dynamic environmental changes. Annales Universitatis Mariae Curie-Sktodowska, sectio H— Oeco-

nomia, 56(2), 113-129. doi:10.17951/h.2022.56.2.113-129

Squicciarini, M.P., & Voigtldnder, N. (2015). Human capital and industrialization: Evidence from the age
of Enlightenment. The Quarterly Journal of Economics, 130(4), 1825-1883. doi:10.1093/qje/qjv025

Sun, L., & Yu, T.R. (2015). The impact of corporate social responsibility on employee performance and
cost. Review of Accounting and Finance, 14(3), 262-284. doi:10.1108/RAF-03-2014-0025

UNHCR. (2022, August 17). Operational Data Portal. Ukraine refugee situation. Retrieved from https://

data.unhcr.org/en/situations/ukraine

Unger, J.M., Rauch, A., Frese, M., & Rosenbusch, N. (2011). Human capital and entrepreneurial success:

A meta-analytical review. Journal of Business Venturing, 26(3), 341-358.
do0i:10.1016/j.jbusvent.2009.09.004

Wajnbrener, S., Werczynska, D., & Wlodarczyk, J. (2022). Determinants of preferred retirement age in an
aging society. Annales Universitatis Mariae Curie-Sktodowska, sectio H— Oeconomia, 56(4), 185-206.

doi:10.17951/h.2022.56.4.185-206

Zhatkanbaeva, A., Zhatkanbaeva, J., & Zhatkanbaev, E. (2012). The impact of globalization on “brain drain”

in developing countries. Procedia — Social and Behavioral Sciences, 47, 1490—1494.
doi:10.1016/j.sbspro.2012.06.848


http://www.tcpdf.org

