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A multilevel model for regional planning and forecasting
of skilled workforce training needs in Ukraine: integrating
strategic and statistical analysis

O. S. Hrynkevych, I. O. Pykus, 1. Ye. Baranyak

Purpose. This study develops and substantiates a multilevel organisational and analytical model for regional
planning and forecasting of skilled workforce training in Ukraine, taking into account the interests of key
labour market stakeholders and the influence of political, legal, economic, social, and technological factors
shaping demand for skilled workers and vocational education.

Methodology. The study employs a combination of strategic and statistical methods. Strategic analysis tools,
including PEST analysis and stakeholder-oriented approaches, are used to assess the external environment and
institutional factors influencing workforce training. Quantitative methods, including correlation analysis and
regression modelling with lagged variables, are applied to evaluate and forecast the impact of demographic
trends and educational enrolment patterns on demand for vocational education and training.

Findings. The results demonstrate that demand for skilled workforce training is shaped by a complex
interaction of economic, demographic, social, technological, and political and legal factors. In particular, the
study highlights the significant impact of Russia s full-scale military aggression, which has intensified labour
market imbalances through demographic losses, migration processes, and structural changes in regional
economies. At the same time, recent updates to the legislative framework regulating vocational education and
regional workforce planning have strengthened the institutional basis for forecasting and aligning training
provision with labour market needs. Empirical analysis based on data from the Lviv region confirms a strong
relationship between enrolment in vocational education institutions, demographic indicators, and higher
education enrolment. The forecasting results indicate a potential decline in vocational education enrolment
in the medium term, driven by demographic changes and persistent educational preferences. Based on the
integration of strategic and statistical analysis, a three-level model for regional planning and forecasting of
skilled workforce training -comprising basic (inertial), forecasting (analytical), and strategic (corrective)
levels - is proposed.

Originality. The originality of the study lies in the development of an integrated conceptual framework for
regional workforce training planning and forecasting that combines strategic analysis tools with quantitative
forecasting methods. The proposed approach contributes to the formation of a regional workforce forecasting
system aligned with European practices of skills anticipation and labour market analysis.

Practical Value. The proposed model can be used to improve the analytical basis for regional decision-making
in workforce development, enhance coordination between vocational education systems and labour market
needs, and increase the effectiveness of planning and forecasting of workforce training in the context of
economic transformation and post-war recovery.

Keywords: regional workforce training plan; workforce forecasting; skills demand; vocational education and
training (VET), higher education; regional labour market; multilevel model; human capital; skilled workers;
strategic analysis; statistical analysis; regression analysis.

Introduction

In recent years, regional labour markets in Ukraine have experienced growing
structural imbalances between the supply of and demand for skilled workers (Mulska,
Vasyltsiv 2024; Sadova et al., 2025). These imbalances have been further aggravated
by the consequences of Russia’s full-scale invasion, including demographic losses,
large-scale migration, labour mobilization, business relocation, and profound
changes in the sectoral structure of regional economies. As a result, shortages of
qualified workers have become a major constraint on regional economic development
and post-war recovery.
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A significant contributor to these labour shortages is the long-standing
imbalance in Ukraine’s education system, where educational preferences have
increasingly favoured higher education over vocational education and training
(VET). Despite the growing demand for skilled workers, VET remains considerably
less attractive to young people than university education. According to data from
the Main Department of Statistics in Lviv Region, during 2020-2025, the share of
VET entrants among graduates of basic and complete secondary education fluctuated
between 18% and 22% . The Ministry of Education and Science of Ukraine indicates
that only about 14% of secondary school graduates choose vocational education
pathways. Consequently, the limited inflow of students into VET institutions
contributes to the persistent shortage of skilled workers across many sectors of the
Ukrainian economy.

The strategic importance of addressing this challenge is reflected in several
national policy documents. The Concept of the State Target Social Programme for
the Development of Vocational Education and Training for 2022-2027 (Cabinet
of Ministers of Ukraine, 2021) emphasizes the lack of systematic labour market
monitoring, particularly at the regional level, and calls for the development of
methodologies for analysing regional labour market needs and forecasting workforce
demand. Similarly, the Strategic Action Plan of the Ministry of Education and
Science of Ukraine until 2027 («Education of Winners») highlights the necessity of
aligning publicly funded VET enrolment with labour market requirements through
the regular assessment of employers’ needs and skills demand.

The issue is also embedded in the State Strategy for Regional Development
for 2021-2027 (Cabinet of Ministers of Ukraine, 2020), which identifies the
modernization of vocational education and its alignment with regional labour
market needs as a key priority. Furthermore, the recently adopted Methodological
Recommendations for Forming and Allocating Regional Orders for the Training of
Specialists and Skilled Workers (Cabinet of Ministers of Ukraine, 2025) establishes
a framework for forecasting workforce demand and determining publicly funded
enrolment quotas at the regional level.

Under conditions of wartime uncertainty and the future reconstruction of
Ukraine, workforce forecasting has become a strategic component of human capital
development policy. Effective planning of vocational training requires not only
statistical forecasting techniques but also analytical tools capable of identifying the
broader political, legal, economic, social, and technological drivers shaping labour
demand. Strategic analysis methods, particularly PEST analysis and stakeholder
analysis, provide opportunities to assess these external influences and incorporate
the interests of key labour market actors into workforce planning processes.

Against this background, there is a growing need for integrated approaches
that combine strategic analysis with quantitative forecasting methods to improve
the evidence base for the development of a regional workforce training plan (regional
order).

Literature Review

The alignment of VET systems with labour market needs, workforce demand
forecasting, and regional workforce planning has attracted increasing attention in
both national and international research. Existing studies can be broadly grouped
into several interconnected strands.

The first strand focuses on institutional mechanisms that facilitate cooperation
between vocational education providers, employers, and public authorities. Yu
et al. (2025) examine political, institutional, socio-economic, and organisational
factors influencing industry—education integration in vocational education systems.
Their findings highlight the importance of coordinated stakeholder engagement
in improving workforce development outcomes. Similarly, Vasyltsiv, Mulska,
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and Mahas (2021) emphasize the role of collective bargaining mechanisms and
partnership governance models in strengthening regional vocational education
systems. Expanding this perspective, Mulska et al. (2024) analyse instruments
for balancing labour supply and demand among VET graduates and underline the
importance of considering regional labour market characteristics. Storonyanska
and Benovska (2025) investigate European approaches to harmonising vocational
education with labour market needs, paying particular attention to partnership
arrangements among education providers, employers, and public authorities, as well
as the use of skills forecasting tools.

The second strand of research addresses the transformation of vocational
education systems under conditions of economic disruption, security challenges,
and structural change. Kostrytsia, Blyzniuk, and Burlai (2025) consider vocational
and higher education as essential institutions for rebuilding Ukraine’s labour
market during the post-war recovery period. Their study stresses the need to adapt
educational systems to changing employment structures and emerging occupational
requirements. From a security-oriented perspective, Radkevych and Yershova (2022)
analyse the resilience of Ukraine’s vocational education system under external and
internal threats, arguing for continuous updating of curricula and training content
in response to rapidly evolving socio-economic conditions.

A third strand focuses on workforce forecasting methodologies and strategic
human resource planning. Hrynkevych, Levytska, and Baranyak (2023) propose a
methodological framework for determining regional training needs that combines
statistical forecasting techniques with labour market demand assessments. Sydorenko
and Horoshkova (2024) advocate the use of regional labour market mapping tools to
identify promising occupations and qualifications consistent with regional economic
specialisation. In a broader human capital context, Sidenko (2025) highlights the
growing influence of demographic instability, migration processes, and global
uncertainty on labour force development.

Recent international studies have further expanded the discussion by examining
the relationship between vocational education systems and future skills demand.
Lopes et al. (2023) demonstrate the importance of aligning regional VET provision
with labour market requirements through evidence-based forecasting mechanisms.
Morris, Vanino, and Corradini (2019) show that regional skill shortages and skill
gaps negatively affect productivity and economic performance, thereby reinforcing
the importance of effective workforce planning. OECD research (Jeon, 2025) and
CEDEFOP studies emphasize that technological change, digitalisation, automation,
and the green transition require continuous adaptation of vocational education
systems and more sophisticated approaches to forecasting future skills needs.

Despite substantial progress in the literature, several important gaps remain.
Existing studies typically focus on individual aspects of workforce planning, such
as institutional cooperation, labour market forecasting, demographic change, or
educational reform. However, limited attention has been paid to integrated analytical
frameworks that simultaneously consider the influence of political, legal, economic,
social, and technological factors while incorporating the interests of multiple
stakeholder groups in the process of determining regional training priorities.

This gap is particularly relevant in the context of Ukraine, where wartime
disruptions, demographic transformations, migration flows, technological change,
and post-war reconstruction create unprecedented challenges for workforce planning.
Consequently, there is a need for comprehensive approaches that combine strategic
analysis tools with quantitative forecasting methods to support evidence-based
formation of regional training orders and improve coordination between vocational
education systems and labour market needs.
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Purpose of the Study

The study aims to develop and substantiate a multilevel organisational and
analytical model for regional planning and forecasting of skilled workforce training
in Ukraine, taking into account the interests of key labour market stakeholders and
the influence of political, legal, economic, social, and technological factors shaping
demand for skilled workers and vocational education.

Methodology

The study employs strategic analysis methods, including PEST analysis, to
assess the influence of environmental factors on labour demand under conditions
of security challenges in Ukraine and global economic trends. Stakeholder analysis
is used to ensure the balancing of the interests of labour market participants in
substantiating an organizational and analytical model for the development of a
regional workforce training plan. Statistical methods, including correlation and
regression analysis, are applied to assess and forecast the influence of demographic
factors on the key parameters of demand for vocational education.

The forecast is based on official statistics on birth rates and admission volumes
to vocational education and training (VET) institutions and higher education
institutions, as well as administrative data from the Department of Education and
Science of the Lviv Regional State Administration on admissions to VET institutions
financed through the regional order (regional workforce training plan).

Results and Discussion

PEST factors influencing the formation of regional workforce training orders
in Ukraine

The regional workforce training plan represents an important tool of labour
market regulation and regional development policy in Ukraine. Its primary purpose
is to determine the volume and occupational structure of publicly funded vocational
education and training (VET) programmes in accordance with regional labour market
needs and long-term economic development priorities.

Effective workforce planning requires a comprehensive assessment of the
external environment shaping labour demand. In this regard, PEST analysis provides
a useful analytical framework for identifying and evaluating the political, legal,
economic, social, and technological factors that influence the formation of regional
workforce training orders. These factors affect both the quantitative demand for
skilled workers and the qualitative requirements regarding occupational profiles
and competencies.

Table 1 summarises the key PEST factors influencing the formation of regional
workforce training orders in Ukraine and their potential implications for vocational
education planning.

Political and Legal Factors

Political and legal factors create the institutional framework within which
regional workforce training orders are formed and implemented. In Ukraine, the
regulation of state and regional workforce planning is based on a comprehensive
legislative framework, including the Constitution of Ukraine, the Labour Code of
Ukraine, and the Laws of Ukraine «On Education», «On Higher Education», «On
Professional Pre-Higher Education», «On Vocational Education», «On Professional
Development of Employees», and «On the Formation and Placement of the State
Order for the Training of Specialists, Academic, Research, Teaching and Skilled
Personnel».

The financial framework for implementing regional training orders is defined
by the Budget Code of Ukraine and relevant legislation governing local public
administration, vocational education financing, and public procurement. At the
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Table 1

PEST Analysis Factors Shaping Regional Demand for Workforce Training in Ukraine

e Implications fi ional workfi
Group of factors Characteristics mplications for reglonal workforce
planning
.. Security conditions, education reforms, Define institutional and financial
Political and . . . ..
Leeal workforce planning regulations, state and| frameworks for regional workforce training
ega regional development policies orders and priority occupations
Regional economic specialisation,
. business relocation, investment projects, Determine the scale and occupational
Economic - .
reconstruction programmes, sectoral structure of workforce training needs
labour demand
Demogr aphlf: trf:nds, migration, Influence the size and composition of the
. educational aspirations, labour market .
Social L . . future workforce and demand for vocational
participation, prestige of vocational .
; education
occupations
Digital transformation, AL, Industry 4.0, | Drive changes in occupational standards,
Technological | automation, green technologies, lifelong | competency requirements, and training
learning requirements content

Source: Proposed by the authors

regional level, annual admission quotas and occupational structures are approved
through decisions of regional state administrations.

In addition to regulatory instruments, strategic planning documents play
an increasingly important role in determining workforce development priorities.
Regional development strategies, action plans, and sectoral programmes provide
valuable information regarding future labour market needs and identify priority
sectors for workforce investment. For example, the updated Development Strategy
of Lviv Region for 2021-2027 identifies growing shortages of skilled workers as
one of the key constraints on regional development. These shortages have been
intensified by wartime labour mobilisation, population displacement, business
relocation, and demographic decline.

The ongoing war has also altered the occupational structure of labour demand.
In Lviv region, increasing demand has been observed for occupations related to
digital technologies, security systems, and modern industrial equipment, including
drone operators, computer numerical control (CNC) operators, specialists in
electronic vehicle diagnostics, and technicians responsible for security and fire
alarm systems. To respond effectively to these changes, regional authorities have
introduced mechanisms for continuous monitoring of employers’ workforce needs
and labour market developments.

The existing regulatory framework therefore provides a solid institutional basis
for workforce planning. However, current regional training orders remain largely
dependent on contractual arrangements between vocational education institutions
and employers. Under this approach, vocational schools formulate admission
proposals based primarily on cooperation agreements concluded with individual
enterprises.

Such agreements create important incentives for employer participation in
vocational training and contribute to improving graduate employability. They also
facilitate the introduction of new occupational programmes aligned with the needs
of specific employers. Nevertheless, reliance on contractual arrangements alone has
significant limitations.

Survey evidence suggests that many employers are reluctant to formalise
cooperation with VET institutions through long-term contracts. The reasons include
uncertainty regarding future labour demand, difficulties associated with long-
term workforce planning, administrative burdens, and concerns about contractual
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obligations. Consequently, the existing approach may fail to capture the full range
of labour market needs across the regional economy.

This limitation is further confirmed by the results of a nationwide survey of
VET graduates. Only 11.3% of respondents reported obtaining employment through
cooperation agreements between educational institutions and employers (Sudakov,
2026). This finding indicates that contractual mechanisms, although important,
cannot serve as the sole basis for determining regional workforce training priorities.

Therefore, the formation of regional training orders should be based on a
broader analytical framework that combines information from employers, labour
market forecasts, regional development strategies, demographic trends, and other
strategic intelligence sources. Such an approach would enable a more comprehensive
assessment of current and future workforce needs and improve the responsiveness
of vocational education systems to labour market transformations.

Economic factors

Economic factors largely determine both the scale and occupational structure
of demand for skilled workers. These factors include the sectoral composition of the
regional economy, investment activity, enterprise relocation, industrial development
dynamics, infrastructure projects, and post-war recovery processes.

Forecasting workforce demand requires integrating labour market analysis
with broader economic forecasting. In Ukraine, medium-term forecasts of labour
demand by occupational groups and economic sectors are periodically prepared
by the Ministry of Economy. According to the latest projections, labour demand
is expected to increase in 2026—-2027, particularly in industry, construction,
infrastructure development, and related service sectors. These sectors are expected
to play a crucial role in supporting economic recovery and reconstruction efforts.

At the regional level, labour demand is strongly influenced by the economic
specialization of individual territories. Evidence from nationwide surveys of
vocational education graduates demonstrates significant regional differences in
employment outcomes. Higher employment rates among VET graduates are typically
observed in regions characterised by a strong industrial base, developed construction
sectors, and dynamic agricultural production. Regional security conditions and
geographical proximity to European Union markets also contribute to differences in
labour demand and employment opportunities.

The case of Lviv region illustrates the importance of economic factors in
workforce planning. Since the beginning of the full-scale war, the region has become
a major destination for internally displaced persons and relocated enterprises. This
has strengthened economic activity in several sectors while simultaneously increasing
demand for skilled workers. Alongside traditional occupations such as welders,
electricians, machine operators, and construction workers, employers increasingly
seek specialists capable of operating technologically advanced equipment and digital
systems.

Employer surveys constitute an important source of information for identifying
future workforce requirements. According to a survey conducted among enterprises
in Lviv region, approximately one-third of employers maintain systematic cooperation
with vocational and higher education institutions (Sadova et al., 2025). However,
a considerable proportion of enterprises either cooperate only occasionally or have
no formal partnerships with educational institutions. This finding highlights the
need to strengthen employer engagement in workforce planning and forecasting
processes.

To improve the reliability of workforce demand forecasts, periodic employer
surveys should be conducted using representative samples based on the methodology
applied by the State Statistics Service of Ukraine in labour statistics surveys. Such
an approach would ensure adequate coverage of enterprises across different sectors
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of the regional economy and allow survey results to be extrapolated to the broader
population of employers.

International experience further supports the importance of evidence-based
workforce forecasting. In particular, the European Centre for the Development
of Vocational Training (CEDEFOP) employs an integrated forecasting framework
that combines macroeconomic projections with replacement demand estimates. This
approach enables policymakers to account not only for job creation but also for
workforce replacement resulting from retirement, migration, and occupational
mobility.

Social Factors

Social factors shape labour supply and significantly influence educational choices
and career trajectories. Among the most important determinants are demographic
trends, migration processes, educational preferences of young people, the social
prestige of vocational occupations, and labour market participation rates.

One of the most significant challenges facing vocational education in Ukraine is
its relatively low attractiveness among school graduates. According to the Institute
of Educational Analytics, only 14% of secondary school graduates enrolled in
vocational education institutions in 2023, while the majority continued their studies
in academic pathways leading to higher education. This trend contributes directly to
shortages of skilled workers and increases structural imbalances in regional labour
markets.

To assess the influence of demographic factors on enrolment in vocational
education and training, a correlation and regression analysis was conducted using
data from Lviv region.

The correlation analysis revealed a strong positive relationship between
enrolment in VET institutions and the birth rate with a fifteen-year lag (r = 0.734).
An even stronger relationship was identified between VET enrolment and enrolment
in HEIs (r = 0.907). These results suggest that both demographic processes and
educational preferences substantially influence the size of the potential VET student
population.

The multiple regression analysis (Table 2) demonstrated that approximately
82.5% of the variation in VET enrolment can be explained by the combined influence
of lagged birth rates and enrolment in higher education institutions (RI = 0.825;
Adjusted RI = 0.805). The overall model is statistically significant (F = 42.38; p <
0.001), indicating a high level of explanatory power and confirming its suitability
for forecasting purposes.

Table 2
Model fit statistics for the multiple regression model
Indicator Value
Multiple R 0.908
R Square 0.825
Adjusted R Square 0.805371347
Standard Error 1.40562539
Observations 21

Dependent variable: enrolment in VET institutions.

The estimated regression coefficients (Table 3) indicate that enrolment in higher
education institutions is the strongest predictor of VET enrolment (B = 0.593; p
< 0.001). This finding reflects the close interaction between vocational and higher
education pathways within the educational system. Changes in the attractiveness of
higher education directly influence the number of potential applicants to vocational
institutions.
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Table 3

Parameter estimates of the multiple regression model
B Std. Error t-statistic p-value VIF
Constant -3.268 1.872 -1.746 0.098 —
Birth rate (15-year lag) -0.061 0.113 -0.540 0.596 3.42
Higher education enrolment 0.593 0.109 5.424 <0.001 3.42

Dependent variable: enrolment in VET institutions.

In contrast, the coefficient associated with the lagged birth rate is not
statistically significant (p = 0.596). However, this result should not be interpreted
as evidence that demographic factors are unimportant. Rather, it suggests that
demographic effects operate indirectly through changes in the overall size of youth
cohorts, which simultaneously determine the pool of potential applicants to both
vocational and higher education institutions.

The correlation between the explanatory variables is relatively high (r = 0.841),
reflecting the close relationship between demographic processes and educational
enrolment patterns. Nevertheless, the variance inflation factor (VIF = 3.42) remains
well below commonly accepted threshold values, indicating that multicollinearity
does not pose a serious threat to the reliability of coefficient estimates.

Overall, the regression results support the conclusion that demographic
factors and educational preferences jointly shape future demand for vocational
education. Consequently, workforce planning mechanisms should account not only
for demographic forecasts but also for changes in educational behaviour and career
aspirations among young people.

The forecasting results suggest a gradual decline in enrolment in vocational
education institutions during 2026—-2030 (Fig. 1). This trend reflects the combined
influence of demographic decline and the continuing preference of many secondary
school graduates for higher education pathways.
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Fig. 1. Dynamics of Actual and Forecast Admission Indicators to VET Institutions in the Lviv Region of
Ukraine up to 2030
Source: Authors’calculations based on data provided by the Main Department of Statistics in the Lviv Region
of Ukraine, URL: https://www.lv.ukrstat.gov.ua/ukr/si/st_inf.php? 191114, and the Department of Education and
Science of the Lviv Regional Military Administration.
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At the same time, the reliability of medium- and long-term forecasts remains
constrained by wartime uncertainty. Large-scale internal displacement, international
migration, and potential return migration may substantially alter demographic
structures and educational demand patterns. In regions such as Lviv, which have
experienced significant inflows of internally displaced persons, future enrolment
dynamics will depend not only on demographic trends but also on the evolution of
security conditions and migration trajectories.

Therefore, demographic forecasting should be viewed as one component of a
broader workforce planning framework that incorporates economic, institutional,
and behavioural factors affecting educational demand and labour market outcomes.

Technological factors

Technological change has become one of the most influential drivers of workforce
transformation and skills demand worldwide. In the context of digitalisation,
Industry 4.0, and Ukraine’s post-war reconstruction, technological factors play a
critical role in shaping both the quantity and quality of demand for skilled workers.

International organisations, including the OECD and CEDEFOP, emphasise
that VET systems must continuously adapt to technological innovation, changing
production processes, and evolving labour market requirements. Consequently,
workforce planning can no longer rely solely on historical employment patterns but
must increasingly incorporate forward-looking assessments of technological trends
and emerging skill needs.

Several technological developments are expected to have a particularly strong
impact on workforce demand in the coming years. These include the growing adoption
of artificial intelligence (AI), automation and robotics, digital manufacturing
technologies, the Internet of Things (IoT), big data analytics, virtual and augmented
reality (VR/AR), green technologies, and lifelong learning systems (Fig 2).

Automation and Artificial Intelligence Industry 4.0 / Smart Digitalization. Digital
Robotization (AD) manufacturing Twins
of Production — —
Processes
Internet of Things VR/AR Green technologies.
(IoT) and Sensor simulators for Decarbonization of
Systems Industrial Training Production Processes
Big Data Micro- Hybrid skills Lifelong Learning.
and Analytics to qualifications (Technical + Digital Retraining of Workers
predict skill needs | and Modular | + Soft) 1
Learning

Fig. 2. Global technological trends shaping workforce transformation and skills demand
Source: Proposed by the authors

According to OECD assessments (Jeon, 2025), technological progress is driving
a transition from traditional production models toward integrated digital ecosystems
based on automation, real-time data processing, and intelligent decision-making
systems. As a result, technological change not only creates new occupations but also
transforms the content of existing professions.

This transformation is especially evident in vocational occupations. Modern
machine operators, maintenance technicians, electricians, and industrial workers
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increasingly interact with digital control systems, automated production lines,
programmable equipment, and intelligent monitoring technologies. Consequently,
vocational education institutions must develop training programmes that combine
occupation-specific competencies with digital literacy, data-processing skills, and
the ability to work effectively within technology-rich environments.

The concept of Industry 4.0 represents one of the most significant drivers of
workforce transformation. The integration of automation, robotics, sensor networks,
cyber-physical systems, and digital twins is increasing the technological complexity
of many occupations traditionally associated with vocational training. As a result,
employers increasingly require workers who possess not only occupation-specific
skills but also digital competencies, problem-solving abilities, and the capacity
to operate within technology-intensive production environments. As noted by
CEDEFOP (2025), employers increasingly seek workers possessing hybrid skill sets
that combine technical expertise, digital competencies, problem-solving abilities,
and communication skills.

Artificial intelligence is becoming an increasingly important component
of industrial and service-sector activities. AI technologies are now widely used
for predictive maintenance, equipment diagnostics, quality control, logistics
management, and process optimisation. These developments generate demand for
workers capable of interpreting digital information, operating automated systems,
and collaborating effectively with intelligent technologies.

Technological innovation is also transforming vocational training itself. The
growing use of virtual and augmented reality, digital simulators, and digital twins
enables educational institutions to reproduce complex production environments,
improve training safety, and partially compensate for limitations in physical
infrastructure and equipment. Such technologies are particularly wvaluable for
occupations related to manufacturing, construction, transport, energy systems, and
public safety.

Anotherimportanttrendisthetransitiontowardagreeneconomy. Decarbonisation
policies, renewable energy development, and sustainable infrastructure projects
are creating demand for new competencies in energy efficiency, environmental
technologies, renewable energy systems, and sustainable construction practices. For
Ukraine, these trends are particularly relevant given the anticipated large-scale
reconstruction and modernisation of infrastructure in the post-war period.

The rapid pace of technological change requires closer cooperation among
educational institutions, employers, policymakers, and labour market analysts.
Regular updating of occupational standards, curricula, qualification requirements,
and forecasting methodologies is essential to ensure that workforce training remains
aligned with future labour market needs.

Therefore, technological factors should be considered not only when designing
educational content but also when determining the volume and occupational
structure of regional workforce training orders. Failure to account for technological
transformation may result in skills mismatches, labour shortages, and reduced
regional competitiveness in the long term.

A Multi-Level Organisational and Analytical Model for Regional Workforce
Planning.

The findings of the strategic and statistical analyses demonstrate that workforce
demand is shaped by a complex interaction of political, legal, economic, social, and
technological factors. Consequently, the formation of regional workforce training
orders requires an integrated analytical framework capable of incorporating both
current labour market conditions and long-term development trends. To address
this challenge, a multi-level organisational and analytical model for the formation
of regional workforce training orders is proposed (Fig. 3). The model builds upon
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Basic (inertial) level:
Cooperation agreements between VET institutions and employers;
—! implementation of regional training orders in previous years; student
enrolment, graduation, and employment outcomes; material and
technical resources of VET institutions;
current emnlovment and vacancies in skilled occunations

@ Basic parameters of the regional workforce training plan

Forecasting (analytical) level:
Demographic and educational enrolment forecasts; employer and
expert surveys; sectoral forecasts; investment projects; business
relocation trends; occupational demand forecasts

@ Adjustment Coefficients by Economic Activity and Occupation

Strategic (corrective) level:
Strategic planning documents (national and regional); security
considerations; migration trends; technological change and emerging
occupations

N

Regional Workforce Training Order:
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|
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v’ Priority occupations for the region Annual

v" Admission quotas by occupation Planning

v" Admission volumes for VET institutions - and

v Competency profiles and qualification Revision
requirements Cycle

Fig. 3. Multi-level organizational and analytical model for the formation
of regional workforce training orders
Source: Proposed by the authors

the existing practice of workforce planning in Ukraine while integrating strategic
forecasting instruments, labour market intelligence, and stakeholder interests to
enhance the evidence base of decision-making processes.

The proposed model enhances the analytical validity and evidence base of
regional workforce planning by integrating multiple sources of labour market
intelligence into a unified decision-making framework. It supports a more systematic
approach to determining training volumes, occupational priorities, and competency
requirements while improving coordination among stakeholders involved in
workforce development.

However, effective implementation of the model requires adequate institutional
capacity. The preparation of workforce demand forecasts, integration of statistical,
administrative, and survey data, and application of strategic analysis tools
necessitate specialised analytical expertise. International experience indicates that
skills anticipation and workforce planning functions are frequently carried out by
dedicated labour market observatories, skills partnerships, research institutions,
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or multi-stakeholder analytical consortia involving public authorities, educational
institutions, employers, and research organisations.

Accordingly, the proposed model should be viewed not only as an instrument
for improving the allocation of regional workforce training orders but also as a
foundation for establishing a comprehensive regional labour market intelligence
system. Such a system would facilitate continuous monitoring of workforce needs,
improve the responsiveness of vocational education to labour market change, and
strengthen evidence-based policymaking.

In line with international practice, regional authorities should primarily perform
a coordinating rather than an operational analytical role. Their key functions include
defining strategic priorities, facilitating stakeholder cooperation, and incorporating
forecasting results into policy decisions. Therefore, the successful implementation
of the proposed model will depend on the development of sustainable partnerships
among regional authorities, employment services, educational institutions,
employers, and specialised research and analytical centres.

Conclusions and prospects for further exploration

This study demonstrates the importance of integrating strategic analysis tools
with statistical forecasting methods in the formation of regional workforce training
orders. The findings indicate that the current practice of determining training
volumes primarily through contractual arrangements between VET institutions and
employers does not fully capture the complexity of labour market dynamics or the
long-term workforce needs of regional economies.

The analysis confirms that demand for skilled workers is shaped by a combination
of political, legal, economic, social, and technological factors. These factors interact
in complex ways and collectively influence both the quantitative demand for labour
and the qualitative requirements regarding occupational profiles and competencies.
In particular, demographic trends, migration processes, educational preferences of
young people, technological transformation, and regional economic development
trajectories play a crucial role in determining future workforce needs.

The empirical results reveal a strong relationship between vocational education
enrolment, demographic processes, and participation in higher education. Although
demographic variables primarily affect workforce supply through their influence on
cohort size, educational choices significantly shape the distribution of young people
between vocational and academic pathways. These findings highlight the importance
of incorporating both demographic forecasts and behavioural factors into workforce
planning models.

Based on the results of the strategic and statistical analyses, a three-level
organisational and analytical model for forming regional workforce training orders
is proposed. The model integrates a basic (inertial) level reflecting existing labour
market and educational system conditions, a forecasting (analytical) level based on
quantitative and qualitative labour market intelligence, and a strategic (corrective)
level that accounts for long-term development priorities, security considerations,
technological change, and structural economic transformation.

The proposed framework contributes to the development of a more evidence-
based and forward-looking approach to workforce planning. Its key advantage
lies in the integration of multiple information sources, including statistical and
administrative data, labour market forecasts, employer surveys, demographic
projections, and regional development strategies. Such integration enables more
comprehensive assessment of workforce needs and supports better alignment
between vocational education provision and labour market demand.

At the same time, effective implementation of the proposed model requires
appropriate institutional capacity. International experience suggests that workforce
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forecasting and skills anticipation are most successful when supported by
specialised analytical institutions, labour market observatories, skills partnerships,
and collaborative networks involving public authorities, educational institutions,
employers, and research organisations. Consequently, the implementation of the
proposed approach in Ukraine should be viewed not only as an improvement in
the procedure for allocating regional training orders but also as a step toward
establishing a comprehensive regional workforce intelligence system.

Future research should focus on empirical validation of the proposed model
in different regional contexts and on the integration of big data analytics,
administrative datasets, and real-time labour market information into workforce
forecasting systems. Further studies may also explore the application of artificial
intelligence and machine learning techniques to improve the accuracy and adaptability
of regional workforce demand forecasts under conditions of high economic and
demographic uncertainty.
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I'punbkesuy O. C., Ilikyc 1. O., bapansk I. €. BaratopiBHeBa MoJe/b PerioHaJbLHOIO0 NMJAHYBAHHS i
NPOrHO3yBaHHsI MiATOTOBKH POOITHUYMX Ka/IpiB B YKpaiHi: iHTerpauisi cTpaTeriyHoro Ta CTAaTUCTHYHOIO aHATI3Y

Mema cmammi - pospodnenna ma Haykose OOTPYHMYBAHHA OA2amopieHesoi opeanizayiiHo-aHalimudHol
MOOeli NIAHYSAHHS MA NPOSHO3VEAHHS NIO2OMOBKU KEANI(PIKOGAHUX pobimHuuux Kaopie y pezionax Ykpainu 3
YPaxXy8aHHAM IHMeEPeCié OCHOBHUX CYO '€EKMI8 PUHKY NPpAyi ma enauey NOLMUYHUX, NPAB0BUX, EKOHOMIYHUX, COYIANbHUX
[ MEXHONOTYHUX YUHHUKIG, WO (DOPMYIONb NORUM HA POOOUY CULY mda Npopecitiny oceimy.

Memooonozia 00cniONCennA IPYHMYEMbCA HA 3ACMOCYBAHNI MEMOOI8 CMpameiuno2o i cmamucmuyno2o
ananizy. Jlns oyinioganns 308HIUHBLO2O cepedosuuld ma IHCMUMYYIitiHuX YUHHUKIG OpMYBANHS NIO2OMOBKU KAOPI8
suxopucmano IECT-ananiz ma nioxoou, opieHmosati Ha 6paxysants inmepecie cmetikeonoepis. Kinokicni memoou,
30Kpema Kopensyiunull ananiz i peepecitine Mooenio8anHs 3 1a208UMU 3MiHHUMU, 3ACMOCOBAHO 05l OYIHIOBAHHA MA
NPOSHO3Y8AHHS NIUBY 0EMOZPAGPIUHUX NPOYECIE [ OCEIMHIX MPAEKMOPITE MOLOOL.

Pesynemamu. Pesynomamu 00cniodcenHs c8i0uamoy, wo Nonum Ha nid20moeKy KEani(hiko8aHux poOimHuyux
Kaopie popmyecmucsi nio 8NIUC0OM CKAAOHOL 83AEMOOTT NOTIMUKO-NPABOBUX, EKOHOMIUHUX, OeMOSPADIUHUX, COYIATHUX,
MeXHON02IUHUX YUHHUKIB. 30Kpema, 6CMano61eHo Cymmesull nius pocilicbkoi 8illcbKogoi azpecii, ska nocununa
oucbanrancu Ha puHKY npayi 6HACIIOOK 0emMoepapiunux empam, MiepayitiHux npoyecie i CmpykmypHux smin y
pezcionanvhitl exonomiyi. OHOBNIEeHHS. HOPMAMUBHO-NPABOBOI OA3U (PYHKYIOHYBAHHSL cuCmeMu npogeciiinoi ocgimu ma
opmysans pecionanbHo20 3aMO8IeHHA NOCUTIOE THCMUMYYIUHI NepedyMOoBU 05t PO3GUMKY MEXAHI3MI6 NPOSHO3YBAHHSL
ma y3e002icents ni020moeKu Kaopie 3 nompedamu punky npayi. Emnipuunuil ananiz na ocnogi danux Jlveigcvkoi oonacmi
niOMEepONHCYE HAABHICMb MICHO20 368 A3KY MIJC KOHMUH2EHMOM 3000y8auie npoghecitinoi oceimu, demozpaghiyHumu
ROKA3HUKAMU ma odcsieamu 6Cnyny 00 3akaadie euwjoi oceimu. Pesyibmamu npo2nosyeanis ceiouams npo tMosipHe
CKOPOUEHHs1 0051216 NIO20MOBKU Y CepeOHbOCMPOKOGILl NePCReKMUGI Ni0 6NIUBOM 0eMO2PADIUHUX MEHOEHYI [ CIIUKUX
oceimuix ynodobans. Ha ocnosi inmezpayii cmpameziunoeo i cmamucmuyHo20 aHanisy 3anponoHo8aHo mpupieHesy
MOOe/b NIAHY8AHHS MA NPOSHO3YEAHHSL RIO20MOBKU KAOPIE HA PeLiOHAbHOMY PI6HI, Wo 8KIouac bazosuil (inepyitinutl),
NPOCHO3HO-AHANIMUYHULL | cmpame2iuHull (KopueyeaibHull) Pi6Hi.

Opuzinansnicms 00cnioxcens noaseac 'y Gopmysanti inmezposanoi Konyenmyanvnoi mooeni nianysanns
ma npocHO3Y8aAHHs NIO20MOBKU POOIMHUYUX KAOPI8 HA Pe2iOHAIbHOMY DI6HI HA OCHOBI NOEOHAHHS IHCMPYMEHMIE
cmpameziyHo20 AHAi3Y MA KIMbKICHUX MemOoOi6 NPOSHO3YBAHHA. 3anpOnOHOSAHUL NIOXIO CHPUAE POZBUMKY PeIOHATbHOT
cucmemu nPo2HO3Y8aHHs OMped y pobouitl cui 8i0N0BIOHO 00 E6PONEUCLKUX NPAKMUK AHALI3Y HABUYOK [ PUHKY NPAYI.

Ilpakmuune 3nauennsa oMpUMAHUX pe3yarvbmamis. 3anponoHO8ana Moodenb Moxce OYmu 8UKOPUCMAHA OJis
nioguwenHs OOTPYHMOBAHOCI YNPAGIIHCOKUX PiuleHb y chepi pO36UMKY T0OCLKO2O KANImany na peionaibHOMYy
DiBHI, NOCUNIEHHSL 83AEMOOTT MIdIC CUCMEMOI0 NPOeciliHOT 0ceimu ma nompebamu puHKy npayi, a maxkoic NioguueHHs
eghexmugnocmi niaHy8anHs Ma NPOSHO3Y6AHHA NIO20MOEKU KAOPI8 8 YMO8ax eKonomiunoi mpancghopmayii ma
NICIABOEHHO20 BIOHOGLECHHSL.
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