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PREDICTIVE MODEL FOR PERSONNEL ADAPTATION EFFICIENCY IN PROJECT MANAGEMENT

Introduction. In the context of growing popularity of project-oriented structures, especially in international environments, effective
personnel adaptation has become a key factor for successful project implementation. Inadequate adaptation of new employees can lead
to project delays, budget overruns, and reduced team performance. This is particularly relevant in international projects where
additional challenges include language, cultural, and technological barriers. However, most modern project management tools lack
integrated mechanisms for forecasting adaptation efficiency. The proposed model aims to address this gap.

The purpose of the paper is to develop a predictive model that assesses personnel adaptation efficiency within project management.

Results. The model was tested using the case of the company engaged in international cooperation between Ukraine and China.
Based on empirical data, key indicators were normalized, and correlation and regression analyses were conducted to determine the
significance of each variable. A Personnel Adaptation Index (IAP) was constructed, ranging from 0 (low adaptation) to 1 (high
adaptation). The analysis confirmed that a higher level of initial preparation, more training hours, and increased digital integration
positively influence adaptation efficiency. In contrast, a high cultural barrier significantly reduces the adaptation index. The model was
tested on hypothetical employee profiles with varying characteristics, confirming its practical value in project environments. Modeling

results can be used to predict adaptation success even before hiring a candidate.
Conclusions. The proposed model is a universal tool suitable for integration into project management systems and HR analytics
platforms. It not only forecasts adaptation outcomes but also supports planning for personalized training, digital support, and mitigation

of cross-cultural risks.

Keywords: personnel adaptation, project management, predictive model, digitalization, cultural barrier, human resources,

international cooperation

INTRODUCTION

Nowadays project-based organizational structures are
becoming increasingly common, especially in international
and innovation-driven industries [1]. One of the critical fac-
tors for the success of such projects is the efficient integration
of newly hired or transferred personnel into project teams
[2; 3]. Personnel adaptation is no longer solely a function of
human resource management — it has become a vital com-
ponent of effective project management.

When employees fail to adapt in time, project timelines
may suffer, budgets can overrun, and team performance
deteriorates [4]. This is particularly true in international
projects, where cultural, linguistic, and technological barriers
further complicate onboarding processes [5; 6]. Therefore,
the ability to predict and manage personnel adaptation effi-
ciency is essential for minimizing project risks and ensuring
successful implementation of tasks within scope, time, and
quality constraints.

Despite the recognized importance of adaptation, most
project management tools lack mechanisms for forecasting
how well employees will integrate into project environments.
This paper addresses this gap by proposing a predictive
model for assessing adaptation efficiency. The model is
based on key quantitative and qualitative factors that influence
adaptation outcomes and is designed to support data-driven
decision-making in personnel planning at the project level.

The PURPOSE of the paper is to develop a predictive
model that helps project managers evaluate and improve
personnel adaptation processes in order to optimize team
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performance, reduce project risks, and ensure timely delivery
of international projects.

RESEARCH METHODS

To develop a predictive model applicable to project ma-
nagement, a combination of quantitative and analytical methods
was used. Empirical data were collected from a case study
at LLC "NAVEK". The enterprise specializes in wholesale
trade of construction materials, wood, and sanitary equip-
ment, while also engaging in the production of plastic const-
ruction materials and logistics-related services and operates
in international project environments involving Ukrainian
and Chinese collaboration [7]. The dataset included four key
variables affecting personnel adaptation: initial preparation
level, number of training hours, level of digital techno-
logy usage, and degree of cultural barrier. All variables
were normalized to a 0-1 scale to ensure comparability.
Correlation analysis was applied to evaluate the strength
and direction of relationships between these variables, while
regression analysis was used to construct the predictive
formula for the Adaptation Index (IAP). The model’s func-
tionality was tested through scenario analysis using hypo-
thetical employee profiles with varying characteristics. The
model is designed for practical implementation using tools
such as Excel, Python, or project management dashboards,
allowing real-time monitoring and decision-making to improve
personnel integration in project teams.

RESULTS

In project management, successful adaptation of new
personnel is critical for maintaining project velocity and
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team cohesion. When employees are effectively integrated,
they are more likely to contribute meaningfully to project
goals, adhere to project timelines, and communicate effici-
ently within project teams [8; 9]. This makes adaptation not
only an HR function but a strategic project management concern.

The proposed predictive model aims to forecast the
efficiency of personnel adaptation was tested on the LLC
"NAVEK". This model considers key influencing factors
such as:

— the initial level of preparation of employees before
joining the company;

— the number of training hours they undergo;

— the level of digital technology utilization in the adap-
tation process;

— the cultural barrier between Ukrainian and Chinese
working environments [7].

The model facilitates the optimization of adaptation
strategies by pinpointing the key variables that have the
greatest impact on adaptation outcomes. By measuring these
factors, organizations can make informed, data-driven deci-
sions to improve the integration of personnel, particularly
in international project environments. We propose to measure
effectiveness of personnel adaptation using the Adaptation
Index (IAP), which ranges from 0, indicating low adaptation,
to 1, indicating full adaptation. The predictive formula for
calculating this index is as follows:

IAP = . X; + 00X + a3 Xz — o Xyt e, (1)

where IAP — personnel adaptation index (0 to 1, where
1 indicates full adaptation success);

X, — initial level of employee preparation (scaled from
0 to 100), should be normalized to a 0-1 scale by dividing
by the maximum value (100);

X, — number of training hours completed. The number
of training hours (ranging from 5 to 50) should be normalized
to a 0-1 scale by dividing by the maximum value (e.g., 50);

X; — level of digital technology usage (0 to 1, where 1
means full digital integration);

X4 — cultural barrier (0 to 1, where 1 represents the
highest barrier);

oy, 0y, 03, 04 — weight coefficients determined based on
empirical data. The weight coefficients are estimated using
regression analysis or machine learning algorithms based
on real workforce adaptation data;

€ — random error accounting for unobserved variables.

To ensure that the model accurately integrates both
quantitative variables (such as training hours and initial
preparation level) and qualitative factors (such as the level
of digitalization and the cultural barrier), a correlation analysis
was carried out (Fig. 1). This step was essential for valida-
ting the relationships between the selected variables and
confirming their relevance within the predictive model.

The correlation matrix provided several important insights
for refining the predictive model. First, it revealed that if two
variables exhibit a high correlation coefficient (above 0.7),
one of them may be statistically redundant and could poten-
tially be excluded to simplify the model without loss of accuracy.
A notable negative correlation between the cultural barrier and
the Adaptation Index (IAP) clearly indicates that higher
cultural barriers significantly hinder the effectiveness of per-
sonnel adaptation. In contrast, both training hours and the
level of digitalization demonstrated a moderate positive corre-
lation with IAP, suggesting that these factors meaningfully
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Fig. 1. Correlation Matrix of Adaptation Factors

contribute to smoother and more successful employee integ-
ration. Furthermore, the initial level of preparation showed
a particularly strong influence on the adaptation index, con-
firming that individuals with higher base-line knowledge and
skills adapt more rapidly and effectively.

Based on these findings, LLC "NAVEK" can strategically
enhance its adaptation processes. Training resources can be
allocated more efficiently by prioritizing areas with the greatest
impact. Investments in digital technologies should be focused
where they demonstrably support faster integration. Additionally,
targeted initiatives to reduce cultural barriers, — such as men-
torship programs, intercultural training, or staff exchange
schemes, — can significantly improve adaptation outcomes.

The proposed model serves as a practical forecasting
tool for HR managers and project leaders, allowing them to
evaluate the likelihood of successful adaptation for new
employees even before their formal onboarding. This pre-
dictive capability supports proactive measures such as sche-
duling additional training sessions or assigning mentors to
high-risk individuals. Moreover, by simulating different adap-
tation scenarios, organizations can assess the potential im-
pact of changes in training intensity or digital support, thereby
selecting the most effective strategies in advance.

To further validate the model and illustrate its practical
application, an empirical test was conducted using hypothetical
workforce data. This next step followed the correlation analysis
and was aimed at evaluating how variations in key input
factors — initial preparation level, number of training hours,
degree of digitalization, and intensity of cultural barriers —
affect the predicted adaptation outcomes. Through regression
analysis, several test cases were developed to simulate real-
world scenarios and assess how the model responds to
different personnel profiles (Table 1). This allowed for a
deeper understanding of the model's predictive power and
its usefulness in supporting evidence-based decision-making
in project-based human resource management.

The analysis of test cases confirms the model's practical
value in forecasting personnel adaptation outcomes. As
shown in Figure 2, Employee 3, who had the highest preparation
level, longest training duration, and highest digital integration
with minimal cultural barriers, achieved the best Adaptation
Index (IAP) score of 0.73. In contrast, Employee 2, who had
lower preparation, limited training, and faced a high cultural
barrier, scored only 0.22, indicating a high risk of unsuccessful
adaptation. Employee 1, with intermediate values across
the variables, reached a moderate adaptation index of 0.58.
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Table 1 — Test Cases for Workforce Adaptation Prediction

Employee Initial Preparation Training Digitalization Cultqral Predicted Adaptation Index
Score Hours Level Barrier (IAP)
Employee 1 80 30 0.8 0.3 0.578
Employee 2 60 10 0.5 0.6 0.223
Employee 3 90 40 0.9 0.2 0.730

0,00 0,10 0,20 0,30 0,40 0,50 0,60 0,70 0,80
Fig. 2. Predicted Personnel Adaptation Index

These results provide a clear illustration of how the
interaction between the selected factors affects adaptation
efficiency. They reinforce the importance of investing in
employee preparation and training, leveraging digital tools
during onboarding, and addressing cross-cultural issues —
especially in international project settings. The visual com-
parison highlights the predictive model's capacity to guide
human resource and project managers in making data-driven
decisions aimed at minimizing adaptation challenges and
optimizing workforce integration within project environments.

The developed model offers a range of practical advan-
tages, especially in the context of integrating personnel into
international project teams. By applying data-driven metho-
dologies, HR departments and project managers can make
more informed decisions regarding how to allocate training
resources and prepare new employees. This ensures that
efforts are focused on the most impactful areas, enhancing
adaptation efficiency and aligning human resource strate-
gies with project needs.

One of the core benefits of the model is its ability to
shorten the adaptation period, which contributes to faster
onboarding, improved productivity, and smoother transitions
into new roles or project environments. In addition, the
model supports cost-effective personnel development by
enabling organizations to move away from generic training
approaches and instead apply targeted interventions tailored to
individual adaptation profiles.

From an operational standpoint, the model is flexible
and can be implemented using widely available analytical
tools, such as Excel, Python, or specialized HR and project
management platforms. These tools can be used to track
adaptation dynamics in real time via interactive dashboards,
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offering insights into employee progress and identifying
areas requiring additional support [10]. Importantly, the
model is designed to evolve: by incorporating ongoing feed-
back and updated data, its predictive accuracy and strategic
value improve over time.

In the case of LLC "NAVEK", the model has proven to
be an effective tool for optimizing the adaptation of per-
sonnel within international collaboration projects, particularly
those involving Chinese partners. It has enabled the com-
pany to reduce the impact of cultural barriers, enhance the
onboarding experience, and ultimately improve workforce
performance in complex project environments.

Furthermore, the model can be embedded into project
dashboards as a critical metric for monitoring onboarding
success. This integration allows project managers to forecast
adaptation outcomes in advance, assign roles more effect-
tively, and proactively address potential delays or interper-
sonal frictions — thus strengthening overall project execu-
tion and minimizing risks related to human factors.

CONCLUSIONS

The proposed predictive model for assessing personnel
adaptation efficiency provides a valuable tool for impro-
ving human resource management in project-oriented envi-
ronments. By identifying and quantifying key adaptation
factors — such as training hours, initial preparation, digitali-
zation level, and cultural barriers — the model enables orga-
nizations to make data-driven decisions that enhance emp-
loyee integration. Its application can significantly reduce adap-
tation time, improve team cohesion, and increase overall
project efficiency, especially in international settings where
cross-cultural challenges are present.

The versatility and practicality of the model make it sui-
table for integration into project management systems and
HR analytics platforms. As demonstrated through empirical
testing, the model not only forecasts adaptation outcomes
but also supports the planning and optimization of adap-
tation strategies. For companies like LLC "NAVEK", ope-
rating in cross-border partnerships, such tools are essential
for ensuring workforce readiness and minimizing project
risks. The model’s adaptability to various implementation tools
and its capacity for continuous improvement position it as a
strategic asset for modern project management practices.
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MPOTHO3HA MOJIEJb EPEKTUBHOCTI AJTANITAIIIL MEPCOHAJIY B YIIPABJITHHI ITPOEKTAMM

Bcmyn. B ymosax 3pocmaiouol nonynapHocmi npOEKMHO-0PIEHMOBAHUX CIPYKIMYD, OCOOIUBO Y MIHCHAPOOHOMY CepeOosuiyi,
epexmugna adanmayis NepPCcoHANy CMana Kio408UM YUHHUKOM ycniwnoi peanizayii npoexmis. Heoocmammus adanmayis HO8UX
NnpayieHuKie mooice npu3eooumu 00 3puUsie Mepminie, nepeguujeHHs 0100Jcemy ma 3HUNCEHHs NpoOyKmugHocmi komanou. Lle
0CO6NUBO AKMYANLHO OISl MIJHCHAPOOHUX NPOEKMIB, 0e 000AMKOBUMU BUKIUKAMU € MOGHI, KYIbMYPHI Ma mMexHono2iuni oap epu.
IIpome binvwiicms cyuachux iHCmpymenmis Ynpasnintsa NpoEKMamu He Mae 60y008aHUX MEXAHIZMIE NPOSHO3YBAHHS eqheKMUBHOCHI
adanmayii nepconany. Came yio NPOLAIUHY | NOKIUKAHA 3ANOBHUMU 3aNPONOHOBAHA MOOEb.

Memoro cmammi € po3pooieHHs RPOSHO3HOL MOOel, KA 0A€ 3MO2Y OYIHUMU eheKMUBHICMb A0anmayii NepCcoHany 6 YNpaeiiHHi
npoOEKMamu.

Pesynomamu. /[ns peanizayii mooeni 3acmoco8ano Keic nionpueMcmed, wo npayioe y cghepi MijcHapooHo2o cnigpodimuuymea
midse Vkpainoro ma Kumaem. Ha ocHogi eMnipuuHux OaHux HOpMANi308aHO KIHOYOSI NOKASHUKU MA NPO8e0eHO KopenayiiHuil i
peepeciinull ananiz 0 6U3HaYeHHsA 3Havyuwjocmi 3minuux. [lobyoosarno indexc adanmayii nepconany (IAP), wo eapitoemucs 6i0 0
(Huzvka adanmayis) 0o 1 (ucoxa adanmayisn). Ananiz niomeepous, wjo suwuil pieeHb NOYAMKOG0I NiI020MO6KU, OLlbua KiTbKiCmb
HABUANBHUX 200UH MA AKMUBHE 3ACMOCY8AHHA YUPPOBUX MEXHONO02Il NO3UMUGHO 6NAUBAIOMb HA eeKmusHicms adanmayii.
Hamomicmo eucoxuii Kyremypruii 6ap’ep icmomHo 3HUNCYe 3HaueHHs inoekcy adanmayii. [Ipoeedeno mecmygantns Mmooeni Ha
2InomemuuHux npoQinax NPayieHUKI6 3 PIZHUMU XAPAKMEPUCMUKAMU, WO NIOMEEPOUNO il NPAKMUYHY YIHHICMb Y NPOEKMHOMY
cepedosuwyi. Pesynomamu MoO0eno8ants MOAICYmb 3ACMOCOBYBAMUCS 0I5l NPOSHO3YBAHHSA YCNiwHOCMI adanmayii 00 PaKmuyHo2o
NPUIHAMM NPAYIHUKA HA POOOMY.

Bucnoeku. 3anpononosana mooend € yHIBepCaNbHUM THCMPYMENMOM O iHme2payii y cucmemu Ynpasiinis nPOEKMamu ma
HR-ananimuxu. Bona Oae 3mozy He nuuie NpOSHO3Y8AMuU pe3yibmamu adanmayii, a i nianysamu nepcoHanizayilo Haguaums,
Yughposy niompumky ma MiHIMI3ayilo MidJCKYTbmMyPHUX PUUKIG.

Knruoei cnosa: aoanmayis nepconany, ynpasiiHHs NPOEKMAamu, NPOSHO3HA MOOeNb, Yupposizayis, Kyaivmyprui 6ap ep, 1H00cbKi
pecypcu, MIDCHAPOOHA CRisnpays
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