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The article examines the systemic impact of the demographic crisis in Ukraine on the
functioning and strategic stability of railway transport enterprises. It is proven that
demographic deformations have transformed into a determining macroeconomic factor,
which determines a deep structural restructuring of the labor potential of the industry. It is
established that in the conditions of a full-scale war in 2022—-2026, demographic shifts have
taken on the character of a multiplicative shock, which significantly exacerbated the shortage
of human capital and necessitated the need for a radical revision of traditional models of
economic value creation.

The key manifestations of demographic shifts have been identified and the main
threats to the railway industry have been systematized, in particular: reduced availability of
personnel, difficulty in staffing, deterioration of the age structure of personnel, risk of loss of
experience, lack of innovative potential and digital competencies, imbalance in the provision
of personnel to individual units. It has been established that under the conditions of a
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reduction in the number of employees by 65 thousand people during 20202025, the extensive
management model, focused on the use of cheap labor, has lost its effectiveness. It is
substantiated that the demographic crisis is not only a limiting factor, but also a driver of the
technological transformation of the industry. It is argued that overcoming the personnel
shortage requires accelerated digitalization, automation of production processes and
comprehensive modernization of the personnel management system. It is concluded that to
develop human capital, digital competencies, inclusiveness and organizational adaptability of
personnel, railway transport enterprises need to implement a new model of supporting
economic value, in which the intellectualization of business processes and the effective use of
human potential will become key factors in the resilience of enterprises in the industry to
demographic challenges.

Keywords: demographic crisis, railway transport enterprises, personnel,
management, digitalization, personnel risks, economic value.

COLJIAJIBHO-EKOHOMIYHI TPAHC®OPMAIIII B YKPAIHI:
BIIJIUB JEMOTPA®IYHOI KPU3U HA PO3BUTOK HNIANPUEMCTB
JAJMIBHUYHOI'O TPAHCIIOPTY

Kopino M. B., 0.e.n., npogecop,
Pomanwk A. B., acnipanm,
Kyuenxo /1.0., acnipanm (Yxp/[Y3T)

YV cmammi Odocniddiceno cucmemnuil énaus oemoepagiunoi kpuzu 6 Ykpaini na
@yHKYiOHy8aHHA ma cmpameiyHy CMItKiCmb RIONPUEMCME 3ANI3HUYHO20 MPAHCNOPHIY.
Hoseoeno, wo  Oemocpaghiuni  deghopmayii  mpancgopmysarucs Yy — BUHAYATLHUL
MAKPOEKOHOMIUHUL YUHHUK, AKUL 3YMOGIIOE 2MUOOKY CMPYKMYPHY nepedyoosy mpyooeo2o
nomenyiany eanysi. Bcmanosnieno, wo 6 ymosax nosnomacuima6noi eitinu 2022—2026 pp.
Odemoecpagiuni 3pyuieHHs HaOYIU Xapakmepy MYyIbMUniiKamueHo20 WOKY, Wo CYmmeo
3aeocmpus Odeiyum J0O0CLKO20 Kanimaiy ma o00yMo8us HeoOXIOHICMb PAOUKANbHO2O
nepeaiady mpaouyiiHux mooenell CmeopeHHs eKOHOMIYHOT YIHHOCMI.
loenmugpikoeano Kn0408i nposu O0emozpagiuHux 3cysié ma CUCmemMamu308aHo OCHOBHI
3a2po3u 015l 3aNI3HUYHOL 2aNy3i, 30KpemMa: 3HUNCEHHs OOCMYNHOCMI NEPCOHATNY, VCKIAOHEHH S
KOMNAEKMYBAHHA WMAamis, NOKIPULEHHS BIKOGOI CMPYKMYPU NEepCOHALy, PU3UK 6mpamu
00ceidy, Odeghiyum [HHOBAYIUHO20 NOMEHYIany ma Yupposux KomnemeHyill, OucOAnIAHC
3abe3neyenns KAOpamu OKpemux niopo3oinie. Bcmanoeneno, wjo 3a ymoe ckopouenHs
yycenbHocmi npayieHuKie Ha 65 muc. ocio ynpooosxc 2020-2025 pp. excmencuena mooens
VNPAGIIHHA, OPIEHMOBAHA HA BUKOPUCMAHHA Oeuiesoi podovoi cuiu, empamuid Ce0H
epexmugnicmo.  Obrpynmosano, wo Oemozpagpiuna  Kpuza —SUCMYNac He  Juule
00MeNHCYBAIbHUM — (haKmopom, a U Opausepom MmMexHON02IuHoi mpaHchopmayii  eanysi.
Apeymenmogaro, ujo nodolanusa Kaopogo2o dediyumy nompeodye npuckoperoi yugposizayii,
asmomamuzayii BUPOOHUYUX NPOYeCci6 Mma KOMNIEKCHOI MOOepHi3ayii cucmemu YnpasiiHHs
nepcoHanom. 3pobreHo BUCHOBOK, W0 Ol PO3GUMK)Y JHOOCbKO20 Kanimany, Yugposux
KoMnemeHyil, IHKII03UBHOCI Ma OPeaHi3ayitinoi a0anmusHOCmi NepCcoHany niOnpuUEMCmed
3ANI3HUYHO20 MPAHCNOPMY NOMPeOVIOMb 8MIiNeHH HOB0I MOOeli NIOMPUMKU eKOHOMIYHOT
yiHHOCMI, 6 AKIU IHmenexmyanizayisi OizHec-npoyecie ma e@eKmusHicmb GUKOPUCTIAHHSL
JIOCHK020 NOMEHYIANy CMAHYmMb KIHYO0BUMU (aKkmopamu cmiukocmi niOnpuemcms 2anys3i
00 Oemozpapiunux 6UKIUKIB.

Knrwouoei cnosa: democpaghiuna Kpuza, nionpuemcmea 3ani3HUUHO20 MPAHCROPMY,
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nepconain, ynpasninus, yugposizayisa, Kaoposi pu3uUKu, eKOHOMIYHA YIHHICMD.

Problem statement. The full-scale
war in Ukraine significantly exacerbated the
already existing demographic imbalances,
causing large-scale migration processes, a
reduction in the economically active
population, a decrease in the birth rate and
accelerated aging of the nation. As a result, a
deep demographic crisis has formed, which is
transforming from a social phenomenon into
a key macroeconomic limiter of economic
growth. These processes are particularly
acute in strategically important industries,
including railway transport enterprises, which
perform a system-forming function in the
country's economy and ensure the continuity
of logistical, production and social ties in the
country. The shortage of labor resources,
structural imbalances in the labor market, the
outflow of qualified personnel and the
increase in the workload on personnel
directly affect the efficiency of the
functioning of railway transport enterprises,
their ability to restore, modernize and
introduce innovations. This necessitates the
study of the impact of the demographic crisis
on the development of Ukrainian railway
transport enterprises, in particular in the
context of the transformation of the model of
their formation of economic value and
increasing trust from personnel in conditions
of manifestations of socio-economic anomie.

Analysis of recent research and
publications. The study of the impact of
transformation processes, including socio-
demographic changes, on the activities of
railway transport enterprises was devoted to
the work of such authors as Dykan V.L.,
Zayachuk R.V., Koba V.G., Kalycheva N.E.,
Kompaniyets V.V., Mnykh O.B., Obruch
G.V., Ovchinnikova V.O., Semenchuk T.B.,
Tokmakova 1.V., Yanovska V.P. and others
[1-8]. The works of these scientists consider
certain aspects of reforming the industry,
increasing management efficiency,
developing human resources and adapting
railway transport enterprises to the challenges
of a turbulent environment. At the same time,

in the context of growing socio-economic
disparities as a result of military actions and
the deterioration of the economic situation of
the state, there is a need to study the systemic
impact of the demographic crisis on the
formation of the economic value of railway
transport enterprises and their long-term
sustainability.

The purpose of the article is to study
the manifestations of the demographic crisis
in Ukraine and their impact on the
development of railway transport enterprises.

Presentation of the main material.
Human capital in economic theory is
traditionally considered one of the key
determinants of economic development. For
Ukraine, as of 2026, the issue of preserving
human resources has gone beyond the
boundaries of classical scientific discussions
or political slogans and programs, turning
into an existential problem for national
security and statehood. The full-scale war
was an unprecedented shock, causing
enormous damage not only to the material
infrastructure, but also provoked the most
acute demographic crisis in the entire history
of the country. But despite the current state of
affairs, an objective analysis forces us to
admit that the prerequisites for this crisis
have been forming since Ukraine gained
independence in 1992. Negative demographic
trends such as reduced population
reproduction (depopulation), gradual aging of
the nation, declining fertility, and permanent
labor migration were stable long before the
start of the full-scale war in Ukraine in 2022
and the hybrid war in 2014. However, 2022
acted as a tough catalyst that exponentially
accelerated the processes of demographic
decline. The mass outflow abroad of millions
of citizens, mainly women of reproductive
age and children, large-scale population
displacement within the country (IDPs), as
well as the withdrawal of a significant share
of the economically active male population
from the real sector for the needs of the
Defense Forces of Ukraine led to a
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catastrophic narrowing of the labor market
supply [9]. The domestic economy faced not
just a temporary shortage of personnel within
the normal business cycle, but a profound
long-term deformation of the structure of the
labor economy.

According to international
institutions, from a pre-war figure of 41.1
million people as of 2021, the actual
population in the controlled territories
stabilized at 33.38 million people by the
beginning of 2026 [10-11]. The total
demographic losses, which include external
migration, the stay of citizens in temporarily
occupied territories and direct losses from
hostilities, are estimated at 8-10 million
people [12].

However, the most threatening to
economic growth is not so much the overall
reduction in the population, but the
disproportionate loss of its economically
active part. Over the four years of full-scale
war, the national economy lost about 40%
[13] of its working-age population. The main
factor in the depletion of labor resources is
external migration. As of 2026, the total
number of Ukrainian refugees exceeds 5.6
million people [14]. European labor markets,
also suffering from the aging of the nation,
are actively recruiting Ukrainian workers for
their needs. Given the demographic profile of
the refugees, 45% of whom are women of
reproductive and working age, and 30% are
children, who are already deeply integrated
into the Western education system, they are
able to assimilate more easily with each
passing year without any obstacles [15].
According to UN forecasts, after the end of
the active phase of the war, from 3 to 3.5
million people could potentially return in the
most optimistic scenario. These figures show
the loss of millions of workers and intellects,
which is destined to permanently undermine
the potential for economic growth of Ukraine
[16].

The second problem of labor losses is
the withdrawal of some men for the needs of
the Armed Forces of Ukraine, mainly from
25 to 50 years old, which provoked not just a

quantitative deficit, but a severe structural
crisis in a number of critical industries,
namely in construction, agro-industrial
complex, metallurgy, energy, and transport
logistics.

The third factor is the internal
migration of the population to the safe
regions of the west of the country. About 4
million internally displaced persons (IDPs)
have formed a colossal but ineffective reserve
of labor resources [17]. The problem of
internal displacement has created paradoxes
in local labor markets. On the one hand, there
is an elocation of business to the safer
western and central regions, which creates a
demand for labor there. On the other hand,
highly qualified specialists from the industrial
eastern and southern macroregions often
cannot find relevant applications for their
skills in regions with a predominantly
agricultural or tourist and recreational
specificity. Faced with a housing crisis and
the inability to confirm or adapt
qualifications, human capital is degraded.
Specialists are forced to accept low-skilled
work in the service sector or trade, which
leads to hidden unemployment and large
losses of added value for the national
economy.

The most tragic are the direct human
losses resulting from hostilities on the front
and beyond its borders, both among the
military and the civilian population. In
addition to direct depopulation, Ukrainian
society is undergoing a test of adaptability
due to the growth of veterans and civilians
who have received disabilities. This category
has a high level of motivation, but their full
and barrier-free return to the labor market is
significantly hampered by objective factors,
namely the unfinished infrastructure of
enterprises and the slow pace of institutional
adaptation of the corporate sector to the new
requirements of inclusiveness.

If the loss of working-age population
due to migration and mobilization are direct
and visible losses, then the processes
occurring in the plane of natural population
reproduction form a long-term threat to the
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existence of the state. Ukraine has found
itself in a demographic pit, the exit from
which is impossible due to natural cycles of
self-regulation, due to a complex of social,
economic and political factors. For simple
reproduction of generations, the basic
indicator of the viability of the nation should
be 2.1 children per family [18]. In Ukraine,
this indicator is 0.8-1.0, which indicates a
significant decline in the birth rate, which is
due not only to the security factor, but also to
the factor of family separation. The decline in
the birth rate from 206 thousand children in
2022 to 168.8 thousand in 2025 indicates that
the effect of the “demographic cross” has
become established in Ukrainian society, in
which mortality exceeds birth rate by almost
three times [18].

Undoubtedly, the birth and upbringing
of a child in the modern world is a long-term
investment for a Ukrainian household. The
war caused significant damage to the
financial capacity of the Ukrainian middle
class. The fall in real incomes, inflationary
shocks, loss of savings and the permanent
threat of losing their jobs turned parenthood
into a financial risk. The rational behavior of
families in conditions of economic turbulence
dictates the refusal to expand the family in
favor of basic survival. On the other hand, the
problem of low birth rates is associated with
the housing crisis and the inability of the
majority of the population of Ukraine to
purchase housing. In addition, the destruction
of millions of square meters of housing stock
and mass internal displacement have created
an even larger housing crisis. About 4 million
IDPs are often forced to live in rented
apartments, modular towns or with relatives.
In addition, the destruction of social
infrastructure, the shortage of kindergartens
with shelters, and the transition of schools to
online learning shift the entire burden of
childcare to parents, mainly mothers, which
forces them to drop out of the labor market
and further reduces the economic stability of
the family.

Manifestations of the “delayed life
syndrome” are also growing in Ukrainian

society. In conditions of chronic stress and air
anxieties, the planning horizon of the average
Ukrainian has narrowed from years to weeks
or even days. Making a decision to have a
child is a commitment for the next two
decades. Without a basic guarantee of
physical safety and faith in the predicted
future, it is psychologically impossible to
take on such responsibility, which generates
the phenomenon of mass delayed parenthood
and refusal to have children, especially
among the younger generation.

The synthesis of low birth rates,
extremely high mortality and youth migration
IS generating a transformation of the age
structure. Ukraine has become a rapidly aging
country. The share of people aged 60+ is
growing hypertrophied against  the
background of a narrowing of the taxpayer
base. This structural imbalance forms the so-
called “pension trap” [19]. The demographic
burden coefficient has increased to critical
values: the number of payers of the single
social contribution (SSC) has actually
equaled the number of pensioners, and in
some regions there have been even more
pensioners. The solidarity pension system has
lost its ability to be self-sufficient, and in
such conditions the state is forced to cover
the deficit of the Pension Fund at the expense
of external macro-financial injections or
internal borrowings, which critically limits
the possibilities for investing in development
and recovery programs.

Thus, it can be stated that socio-
economic  factors create a  vicious
macroeconomic circle: poverty, loss of
housing and security risks block the birth
rate, and the catastrophic aging of the nation,
in turn, deprives the economy of the workers
necessary to overcome this same poverty.

As of 2026, the shortage of qualified
labor in Ukraine has transformed from an
operational problem of individual enterprises
into a key systemic risk for the national
economy. The final disappearance of the
“employer’s market” is observed: today, it is
not companies that choose their personnel,
but scarce human resources that dictate the
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conditions for the functioning of entire
industries. According to market surveys,
about 74% of business entities identify the
lack of personnel as the main determinant
limiting production volumes and the pace of
recovery [21].

The deficit is of a pronounced
structural nature, concentrated in sectors with
high added value and critical infrastructure.
In the energy sector, the demand for
specialists for the implementation of “major
reconstruction” projects has increased 2.5-3
times compared to the pre-war period. At the
same time, the supply on the labor market has
decreased due to mobilization restrictions and
the physical departure of men. This creates a
“bottleneck”: the availability of funding from
international donors does not guarantee the
implementation of work due to the lack of
linear engineering staff and qualified
workers. In the transport complex, the
demand for specialists for the implementation
of “major reconstruction” projects has
increased 2.5-3 times compared to the pre-
war period. High-tech sectors such as IT and
R&D are also suffering from the outflow of
personnel, especially “senior specialists”, i.e.
high-quality IT workers.

The most radical change in 2024—
2026 was the accelerated integration of
women into  professions that  were
traditionally considered exclusively “male,”
which became a key strategy for business
survival. In industrial regions, there is a
massive retraining of women as heavy
equipment operators, electricians, welders,
and machinists. Companies are also forced to
invest in workplace ergonomics, revising
occupational safety standards and shift
schedules to take into account the needs of
women, who often combine work with sole
care for children or elderly relatives. In
addition to the above, a deep gap has been
recorded in the labor market between the
existing competencies of job seekers and the
real needs of the economy. Highly educated
specialists from temporarily occupied or
front-line territories, moving to agricultural
or service-oriented communities, are often

forced to engage in low-skilled work, which
leads to the gradual loss of unique
professional skills that will be critically
needed in the restoration of industry. Since
the formal vocational education system is not
keeping up with the pace of change, the
market is switching to a “fast learning”
model. The state and business are introducing
short-term intensives (1-3 months) to train
personnel “here and now”, which allows
filling vacancies, but often harms the depth of
expertise. It is also worth noting the key
challenges to corporate culture that arose in
2026 in connection with the return of
veterans to the labor market. Veterans have
unique “soft skills” - stress resistance, crisis
management skills and high adaptability,
despite this, their successful reintegration
requires businesses to create an inclusive
environment, namely the implementation of
mental health programs and psychological
support, physical adaptation of workplaces
for people with limited mobility, flexible
work schedules and gradual entry into the
work rhythm.

It is also worth noting that due to the
acute shortage of personnel, an atypical
macroeconomic effect is observed: the
growth of nominal wages is outpacing the
growth of labor productivity. Business is
forced to increase remuneration only in order
to prevent staff turnover. This creates the risk
of an inflationary spiral and reduces the
investment attractiveness of enterprises, since
the share of personnel costs in the cost
structure becomes disproportionately high. It
should be noted that the personnel shortage
forces us to rethink basic economic
categories, business operating models and the
very principles of assessing the effectiveness
of key industries. These processes are most
openly taking place in the transport and
logistics industry, namely at railway transport
enterprises. For a long time, added value in
transportation was generated mainly in an
extensive way due to access to relatively
cheap labor and a uniform influx of
personnel. However, in the conditions of the
personnel famine of 2022-2026, when the
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industry faced a critical shortage of
personnel, a radical paradigm shift took place
towards the formation of a value-based
concept of personnel management. Over the
period 2020-2025, the number of personnel in
railway transport enterprises decreased by 65
thousand people: from 245 thousand in 2020
to 180 thousand people in 2025 [22]. It is
worth noting that the reduction in the number
is partly the result of an optimization policy

management structure and the elimination of
a certain list of positions. Only in 2025 were
the positions reduced to 500, which led to the
release of almost 25% of administrative and
managerial personnel [23].

It is worth noting that the impact of
the demographic crisis in the country on the
activities of railway transport enterprises goes
far beyond the quantitative shortage of labor

(Fig. 1).
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Fig. 1. Manifestations of demographic shifts and threats to the development of railway
transport enterprises (authors' development)

The difficult demographic situation
determines the transition from the model of
exploitation of cheap labor to the model of
management of knowledge capitalization. In
conditions when the physical volume of labor
resources of railway transport enterprises has
decreased by 26.5% in five years, their
economic value begins to depend on the pace
of technological replacement of routine
operations and the ability to ensure the
continuity of critical business processes under
conditions of critical aging of the personnel

core. Accordingly, it should be noted that in
the realities of Ukraine, the demographic
challenge is becoming the main driver of the
transformation ~ of  railway  transport
enterprises from the industrial giant of the
past to a high-tech logistics platform, where
sustainability is determined not by the
number of employees, but by the intellectual
density of processes.

It is also worth noting that the
demographic crisis transforms the structure of
personnel competencies, the level of
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institutional memory and the ability to
reproduce critically important knowledge.
The outflow of experienced employees
combined with an insufficient influx of
young personnel creates risks of a break in
technological continuity and a decrease in the
level of operational safety. This also
provokes an increase in asymmetries between
the real needs of railway enterprises in highly
qualified personnel and the opportunities and
supply of the national labor market, which
increases the importance of forming
mechanisms for the development of internal
competencies, corporate training, and digital
skills of personnel.

To compensate for the shortage of
labor resources, it is extremely important to
rethink organizational models of management
of railway transport enterprises, in particular,
the transition to flexible, network and
platform forms of organization of activity,
which are based on large-scale automation,
digitalization and integration of business
processes. In turn, the digital transformation
of railway transport enterprises requires a
change in approaches to assessing the
effectiveness of their activities, which will
combine traditional production indicators
with parameters that reflect the level of
intellectualization of labor, digital maturity,
innovative activity and the ability to
reproduce human capital.

So, in general, it is worth stating that
the demographic crisis in Ukraine has a
destabilizing effect on the activities of
railway transport enterprises, creating a need
for their structural restructuring by increasing
adaptability, technological capacity and long-
term sustainability. The ultimate vector of
such restructuring is the formation of a new
model of economic value, where the market
value and efficiency of the enterprise are
determined not by the scale of the personnel
involved, but by the quality of synergy
between high-tech assets and intellectual
capital. In this model, economic value is
generated by minimizing dependence on
scarce low-skilled labor and maximizing
returns on investment in employees' digital

competencies, which transforms human
resources from an operating cost factor into
the main driver of capitalization and
competitiveness in the face of global
instability.

Conclusion. Thus, the demographic
crisis in Ukraine has become systemic and
transformed into a determining
macroeconomic factor that directly affects the
functioning and development of railway
transport enterprises, causing deep structural
deformations of the labor potential. It is
argued that in the conditions of a full-scale
war, demographic shifts have taken on the
character of a multiplicative shock, which has
intensified existing negative trends and led to
the formation of a long-term deficit of human
capital. The manifestations of demographic
shifts and threats to the development of
railway transport enterprises are revealed. It
is determined that for railway transport
enterprises, the key consequences of the
demographic crisis were not only a decrease
in operational efficiency, an increase in
security risks, disruption of business process
continuity and an increase in personnel costs,
but also an urgent need for the urgent
implementation of digital changes, a
comprehensive  transformation  of  the
personnel management system, which should
combine tools for the development of
knowledge, digital skills, inclusiveness and
adaptability to changes in the external
environment.  In  this  context, the
demographic crisis is not only a limiting
factor, but also a powerful driver of the
industry's  transition to a high-tech
development model, where the determining
factor of economic value is not the number of
personnel, but the efficiency of using
intellectual potential.
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