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Abstract. This study examines the adaptation of the ICB Competency Model
to industry-specific project management requirements. While the ICB model pro-
vides a structured framework for project management competencies, its applicability
across diverse sectors such as IT, construction, healthcare, energy, finance, and man-
ufacturing remains limited without targeted modifications and sectoral alignment.
The research identifies key competency gaps within industry-specific project envi-
ronments and develops an adaptation framework that integrates global standards with
sector-specific competencies, ensuring greater alignment with practical project chal-
lenges. To enhance the model’s effectiveness, a mathematical optimization approach
is introduced to refine competency allocation strategies, leading to improved project
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success rates and more efficient team competency utilization. The methodology com-
bines comparative analysis, expert interviews, case studies, and industry best practic-
es to validate the proposed framework. Findings confirm that contextual adaptation
of competency models significantly enhances their effectiveness and relevance in in-
dustry applications. This research bridges the gap between theoretical advancements
and practical implementation by offering a structured, adaptable methodology for
competency adaptation.

Keywords: ICB competency model, project management, industry-specific

adaptation, competency framework, mathematical optimization, project success
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AnHoTauusi. byn 3eprrey ICB Ky3bIpeTTLIIK MOJENIH KoOajnap.sl
OackapyIblH calanblK TajJanTapeiHa Oedimzaeyal Kapacteipansl. ICB  mopmeni
»)o0anapapl 0acKapy KY3bIPETTUIITH JaMbITYIbIH KYPBUIBIMBIK HETi31H KaMTaMachl3
€TKEHIMEH, OHBIH aKMapaTThlK TEXHOJIOTUSIIAP, KYPBUIBIC, JEHCAYJBIK CaKTay,
SHEpPreTuKa, KapKbl JKOHE OHIIPIC CHUAKTBI JPTYpJl CEKTopiapnAa KOJJAAaHBLIYHI
MaKCaTThl ©3Tepicci3 KoHe callajblK KeNiCIMCI3 IIeKTeyli Oonbim Kana Oepeni.
3eprrey OapbIChIHIA caylaibIK jkoOanay MIapTTapbl IIEHOEpiHJeri Ky3bIpeTTeperi
HETI3r1 OJIKBUIBIKTAp aHBIKTAIIbl JKOHE >KOOAHBIH MPAKTHUKAIBIK MIHJICTTEpiHE
HEFYPJIBIM TOJIBIK COMKECTIKTI KaMTaMachl3 €Te OTHIPHIMN, kahaHJIbIK CTaHAAPTTap.Ibl
caJlalIbIK Ky3bIpeTTepMeH OIpiKTipeTiH OeiiMeny KYpblIbIMbl 93ipiaeHai. Moaenbain
TUIMJUTITIH apTThIPY YILIIH KY3BIPETTUTIKTI 06y CTpaTerusapblH HaKThUIAy YLIIH
MaTeMaTHKAJIbIK OHTaMIaHIBIPY 9/1icl KOJIJaHbUIIbI, HOTHKECIHE AKOOaHbIH
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COTTUTIK JEHTeHl >KoFapbplian, KOMaHAaHBIH KY3BIPETTLIIr THIMII Tai aaHblIIbL.
OJicTeMe YCBIHBUIFAH TYXKBIPBIMJIAMaHbl pacTay YIIIH CalbICTBIPMAIIbI Talfaybl,
capanmbUIapMeH cyx0aTTap/pl, KEHCTep/l KoHE CaJlaHbIH Y3IiK ToXipuoOenepiH
Oipiktipeni. Horwkenep Ky3BIpETTUIIK MOJAENIBASPIH KOHTEKCTTIK OediMuey
ONlapAbIH  cajalblK KOCBHIMINAJIApJaFrbl  THIMILIITT MEH ©3€KTUIITH  eadyip
apTTBHIPaTBIHBIH pacTaiiabpl. bynm 3eprrey Ky3bIpeTTiumikTepai Oedimaey yiiiH
KYPBUIBIMIIBIK, OHaW OeHiMJIeNeTiH oOMICTeMEHI YChIHAa OTBIPBIN, TEOPUSIIBIK
KETICTIKTEp MEH MPaKTUKAJIBIK ICKE aChIpy apachlHAAFbl aIIaKTHIKThI KOSIbI.

Tyiiin ce3nep: ICB Ky3bIpeTTilik Mojemi, xoOamapasl Oackapy, cajaiblkK
OeiimMey, Ky3bIPETTUIIK KYPBUIBIMBI, MATEMATHKAJIBIK OHTaHIaHABIPY, )KOOAHBIH Ta-
OBICTBUTBIFBI

HMoiiexco3nep ymin: M.M. JKanracoa, K.B. KonecnukoBa ICB
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KAXETTUIIKTEPIHE BEUIMJIEY//XAJIBIKAPAJIBIK AKITAPATTBIK XOHE
KOMMYHUKAIJIBIK TEXHOJIOTUSAJIAP XXYPHAJIBIL. 2025. T. 6. No. 21. 08-20
0eT. (arpuUTIBIH TUTIHAE). https://doi.org/10.54309/1J1CT.2025.21.1.001.
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AHHOTanus. B 1aHHOM HMccleI0BaHUN paccMaTpUBAETCs alalTalusl MOJIEIH
kommereHmit ICB k orpacneBbM TpeOoOBaHHUSAM yHpaBlIEHUS MPOEKTaMH. XOTs
Mozens ICB  oOecreunBaeT CTPYKTYpPHUpPOBaHHYIO OCHOBY Uil pa3BUTHUS
KOMIIETEHIIMI B 00JIaCTH yNpaBieHUs] MPOEKTaMH, €€ MPUMEHUMOCTh B Pa3IMYHbIX
CEeKTOpax, TaKMX Kak HWH(GOPMALMOHHBIE  TEXHOJIOTUH,  CTPOUTENIHCTBO,
3/IpaBOOXpaHEHUE, SHEPTreTHKA, (PUHAHCHI U TPOU3BOJICTBO, OCTAETCSI OTPAHUYEHHON
0e3 leJeHanpaBiIeHHbBIX W3MEHEHUH U OTpacieBOoro corjiacoBaHus. B xone
UCCIIeIOBaHMUs OBbLIM BBISBICHBI KJIIOYEBbIE MPOOEThl B KOMIIETEHIUSAX B paMKax
OTpaclieBbIX MPOEKTHBIX YCIOBUH U pa3paboTaHa aJanTalliOHHAas CTPYKTYpa,
KOTOpasi OObeIuHSET II00aNbHBIE CTaHAAPTHl C OTPACIEBBIMU KOMIETEHLHUSIMU,
obecrieunBast 00Jiee MOJIHOE COOTBETCTBUE
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MPAKTHYECKUM 3aja4aM IpoekTa. YToObl MOBBICUTH YPPEKTUBHOCTh MOJENIU, OBLIT
NPUMEHEH TMOIX0J MaTeMaTH4YeCKONl ONTUMM3AIMK JJisi YTOYHEHHUS CTpaTeruit
pacrpesieNieHns KOMIIETEHIIUI, YTO B UTOTe€ MPUBENO K MOBBIIICHUIO MOKa3aTenen
YCHEIIHOCTH TpoekTa U Oonee 3(P(HEKTUBHOMY HCHOIB30BAHUI0 KOMIETEHIUN
KOMaHAbl. MeTo/1o/IoTus coueTaeT B cebe CpaBHUTEIbHBIM aHAU3, UHTEPBHIO C
JKCIIePTaMH, TEMATHUYECKHE HCCIIEIOBAaHUS M Jy4IIHe OTpacieBble MPAKTHUKU s
MOJTBEPXKIICHUS TpeAjiaraeMoil KOHIENIMH. Pe3ynbTaTel MOATBEPKIAIOT, 4YTO
KOHTEKCTyalbHasl aJanTanusi MoJiele KOMIIETEHIMI 3HAUUTEIbHO MOBBIIIAET UX
3¢ (HEeKTUBHOCTh U aKTyalbHOCTb B OTPACIEBBIX MPUIOKEHHUIX. ITO HCCIETOBaHUE
YCTpaHSET pPAa3pblB MEXKAY TEOPETHUECKHUMH JIOCTIKEHUSIMU W MPaKTHUYECKON
peanuzanuei, mpeaiaras CTpyKTypUpPOBaHHYIO, JIETKO aJalTHPYEMYIO0 METOA0IO0THIO
JUTSL aanTalui KOMIETEHITHH.

Kuawuessble cioBa: [CB Mozenb KoMIeTeHIIUM, yIIpaBIeHUE TPOEKTAMHU, OT-
paciieBble aJanTalny, KOMIIETEHTHOCTHAsT CTPYKTypa, MareMaThueckasl OTHMHU3a-
IUs1, YCIIEIIHOCTh MPOEKTOB

s murupoBanusi: M.M. XKanracosa, K.B. Konecuukosa. AJIAITTALIA
MOJIEJIM  KOMIIETEHIIM ICB K OTPACJEBBIMIIOTPEFHOCTSM
YIIPABJIEHUA [TPOEKTAMM//MEXTYHAPOIHBII1 KYPHAJI
MH®OPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBLIX TEXHOJIOTMH. 2025.
T. 6. No. 21. Ctp. 08-20. (Ha anru.). https://doi.org/10.54309/1JICT.2025.21.1.001.

Introduction

In an era of rapid technological advancements and market transformations,
project management competency models must be continuously adapted to meet
the specific demands of various industries. The International Competence Baseline
(ICB), developed by the International Project Management Association (IPMA),
serves as a global standard for defining project management competencies (Ahmed
et al., 2016: 04016020). However, industries such as construction, healthcare, IT,
and manufacturing have unique project management challenges that require tailored
competency frameworks (Aubry et al., 2007: 328-336). The necessity to adapt the
ICB model to sector-specific requirements forms the foundation of this research.

The relevance of this study stems from the increasing complexity and
specialization of project management roles across industries. While the ICB model
provides a structured competency framework, its applicability across different sectors
remains underexplored. Recent research has emphasized the importance of industry-
specific competencies in achieving project success (Boyatzis, 2 0 08: 5-12), but
comprehensive models that align with both global standards and sector-specific needs
are still lacking. This study aims to bridge this gap by adapting the ICB competency
model to industry-specific project management practices, thereby enhancing its
practical applicability.

The object of this research is the ICB competency model, while the subject
is its adaptation to specific industry needs. The goal is to develop a framework that
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aligns ICB principles with sector-specific competency requirements. The research
objectives include:

Analyzing the core competencies defined in the ICB model;

Identifying industry-specific project management challenges;

Developing an adaptable competency framework that integrates industry
requirements into the ICB model.

The study employs a comparative analysis approach, incorporating literature
review, case studies, and expert interviews to validate the adapted competency
model. The hypothesis suggests that adapting the ICB competency model to industry-
specific contexts will enhance project management effectiveness and alignment with
organizational objectives. The significance of this research lies in its contribution to
theoretical advancements in competency modeling and its practical implications for
project managers, industry stakeholders, and professional certification bodies.

Literature Review

The concept of competency-based project management has been widely
explored in academic and professional literature. The ICB model, first introduced
by IPMA, provides a comprehensive framework covering technical, behavioral, and
contextual competencies (Brady et al., 2005: 360-365). According to Turner et al.
(2016), the ICB model plays a crucial role in shaping project management standards
across various industries, but its rigid structure may not fully accommodate industry-
specific challenges (Crawford et al., 2007: 87-96).

Industry-specific competency frameworks

Several studies have attempted to develop industry-specific project management
competency models. Miiller and Jugdev (2012) highlight that IT project management
requires enhanced agility and digital expertise, elements that are underrepresented in
traditional competency frameworks like ICB (Daniel et al., 2019: 347-365). Similarly,
Crawford and Pollack (2007) argue that construction project management demands
advanced risk assessment skills, which are not explicitly covered in the general ICB
model (Dvir et al., 2013: 81-91).

In the healthcare sector, Schmid and Adams (2018) demonstrate the need
for project managers to develop regulatory compliance competencies, an area
insufficiently addressed in standard project management models (Gareis, 2007: 143—
153). Meanwhile, Shenhar et al. (2016) stress that manufacturing industries require
competency models that emphasize lean management and process optimization (Hue-
mann et al., 2013: 31-50). These studies underline the necessity of adapting the ICB
model to sector-specific project needs.

Competency adaptation strategies

The adaptation of competency models has been explored in several contexts.
Boyatzis (2008) introduced a competency-based approach to leadership, advocating
for customization in professional development frameworks (Lindgren & Pack-
endorff, 2009: 417-425). Lindgren and Packendorff (2009) suggest that project
management competencies should be dynamic and flexible, allowing for contextual
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adaptation (Morris, 2016: 18-35). Additionally, Huemann et al. (2013) propose an
integrated competency framework that blends global standards with localized project
management practices (Miiller, 2009: 437-448).

Gaps in existing research

While these studies provide valuable insights into competency-based project
management, they do not offer a structured methodology for integrating industry-
specific competencies within the ICB model. Most research focuses on separate
competency models rather than creating an adaptable framework that aligns with ICB
principles. This study aims to fill this gap by developing a structured methodology for
modifying the ICB competency model to meet industry-specific needs.

Materials and Methods of the Research

This study investigates how the ICB competency model can be adapted to
specific industries by analyzing the challenges in aligning competencies with sector-
specific requirements. The research follows a structured methodology, combining
literature review, data collection from industry professionals, and comparative
analysis. Expert interviews and surveys provide qualitative and quantitative data to
assess the effectiveness of industry-specific adaptations (Miiller & Jugdev, 2012:
68—79). Case studies are employed to validate the proposed framework in real-world
project management scenarios.

The research materials include the ICB Competency Model (Version 4.0)
as the primary reference, supplemented by sector-specific competency frameworks
from industries such as IT, healthcare, construction, and manufacturing (Pinto &
Slevin, 1988: 67-72). Survey data from project managers help determine required
competency adjustments, while expert feedback and case study evaluations refine the
proposed model.

By using these research methods, the study aims to construct a validated
adaptation framework that enhances the relevance of the ICB model in various
industries (Table 1).

Table 1 - Comparison of generalized and specific project management and
competency models

Level of model
generality / scope of
consideration

Generalized models (for all enterprises) Specific models (for individual enter-

prises)

Project management
models, including
project manager
competency models

ISO 21500, GOST R 548692011, PM-
BoK, OPM3, and others by the Project
Management Institute (PMI, USA), nation-
al standards PRINCE2 (United Kingdom),
P2M (Japan), and others.

As a rule, this is confidential informa-
tion. In publicly available publications,
only project management models are
presented (Schmid & Adams, 2018:
25-39).

Project manager
competency models

GPBSPMP and its derivatives based on
GOST R 52807-2007 and GOST R 53892—
2010, ICB (IPMA), PMCD Framework
(PMI), Professional Standards (Russia).

bIbIAs a rule, these are confidential
information. Some models are present-
ed in the section “Competency Models
for Russian Enterprises”.
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This research employs a structured literature review approach to examine the
role of BIM technology in construction education (Fig.1). The study follows a sys-
tematic process consisting of six main steps:

Defining the research question. The investigation begins by establishing a pre-
cise research question that focuses on the instructional methods used to integrate BIM
technologies into construction education. The goal is to identify the best practices, ex-
isting challenges, and gaps in the literature (Winter & Szczepanek, 2009: 215-222).

Developing a search plan. A well-structured search strategy is formulated to
collect relevant academic sources. To ensure credibility, research papers, conference
proceedings, and journal articles are retrieved from recognized databases such as
Google Scholar, Scopus, Web of Science, and IEEE Xplore. Various search tech-
niques, including keyword filtering and Boolean operators, are applied to refine the
selection.

Gathering relevant literature. A selection of studies is compiled based on pre-
determined criteria for inclusion and exclusion. Only peer-reviewed articles and au-
thoritative publications related to BIM in education, construction technology, and
curriculum development are considered for review.

Evaluating and assessing sources. Each selected study undergoes a rigorous
evaluation process to determine its validity, credibility, and relevance. A transparent
assessment framework is utilized to ensure that only high-quality sources contribute
to the analysis.

Extracting key information. Essential insights from the collected studies are
systematically extracted and categorized. The focus is placed on central themes such
as instructional strategies, software integration, curriculum design, and learning out-
comes (Zwikael & Unger-Aviram, 2010: 413-421).

Analyzing and synthesizing data. The final phase involves organizing and in-
terpreting the extracted information to recognize patterns and significant trends. A
comparative review is conducted to highlight the most effective methods for incor-
porating BIM technology into construction education. The findings are analyzed to
generate meaningful recommendations for future curriculum development and fur-
ther research.

By adhering to this systematic approach, the study ensures a thorough, impar-
tial, and well-supported review, offering valuable insights into enhancing construc-
tion education through BIM technology.

Review Search Collection /Quality Extraction and

Identify ] Developing Literature | Appraisal ] Data Systhesis
Question . Strategy Assessment Analysis

Figure 1. Steps of this Review.

Figure 1 — The steps of review
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The line chart illustrates the annual publication trend from 2010 to 2024, re-
vealing fluctuations in research output over time (Fig.2). The early years of the data-
set indicate a relatively small number of publications, with minimal activity between
2010 and 2012. A notable increase in publications is observed in 2013, marking a pe-
riod of heightened research activity that persisted with moderate fluctuations through
2016. The peak publication output occurred in 2018, suggesting a significant surge
in scholarly interest. Data from the Scopus database was used to generate diagrams,
providing an accurate representation of research trends over the years.

Subsequent years demonstrate a stabilization of research contributions, with
a consistent number of publications between 2019 and 2023, indicating a sustained
engagement with the topic. However, a sharp decline in 2024 suggests a potential
reduction in research focus or a shift in academic priorities. The observed variations
in publication trends reflect the evolving nature of scholarly interest and the dynamic
progression of research efforts within the domain.

Number Of Publications Per Year

Number of Publications per Year

—e— Publications

121

10|

Number of Publications

Figure 2 — Number of publications per year

The pie chart illustrates the distribution of publications categorized by type,
highlighting the predominance of journal articles within the dataset (Fig.3). Journals
constitute the largest share, accounting for 70.7 % of the total publications, under-
scoring the primary medium through which scholarly research is disseminated. This
dominance suggests that peer-reviewed journals remain the preferred avenue for aca-
demic contributions, due to their rigorous review processes and higher impact within
the research community.
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Conference papers represent 26.3 % of the total publications, indicating a
significant presence of research being shared at academic conferences. This suggests
that a substantial proportion of studies are presented in professional forums, facili-
tating discussions, networking, and the dissemination of emerging research findings
before journal publication.

Reports and books constitute a marginal portion of the dataset, comprising 2
% and 1 %, respectively. The relatively small number of reports may reflect limited
engagement with grey literature, whereas the minimal representation of books sug-
gests that extended, comprehensive studies are less frequently produced in compari-
son to shorter, peer-reviewed formats.

Overall, the distribution pattern indicates that journal publications and con-
ference proceedings are the dominant formats for disseminating research findings,
reinforcing their critical role in academic communication and knowledge exchange.
The limited representation of books and reports highlights the preference for more
concise, peer-reviewed, and widely accessible forms of scholarly communication.

Distribution Of Publications By Type

Distribution of Publications by Type

Conference Paper

Report
Book

Journals
Figure 3 — Distribution of publications by type

To construct a mathematical model for adapting the ICB competency model to
different industry-specific project management needs, we define a competency adap-
tation function that integrates core competencies, industry-specific requirements, and
project success factors (Soderlund, 2012: 1-13). The competency adaptation model
presented in this work was developed based on a systematic approach integrating
theoretical foundations, expert assessments, and empirical validation. The weight

coefficients and were assigned following a structured methodology that considers
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competency-based management theories, practical industry insights, and normaliza-
tion constraints to maintain a balanced competency distribution. Historical project
data, regulatory frameworks, and mathematical modeling techniques, including re-
gression analysis, were utilized to establish the relevance factor. To ensure practical
applicability, the model underwent validation through comparative case studies, key
performance indicator analysis, and sensitivity testing to verify its robustness. This
approach guarantees that the proposed model aligns with industry needs while pre-
serving core competency principles (Shenhar et al., 2016: 699-725).
1. Definition of variables and parameters

. C = Set of core competencies from the ICB model

. I = Set of industry-specific competencies

. We - Weight assigned to core competencies (Cf)

. W = Weight assigned to industry-specific competencies (‘T )

. 5 = Project success score

. AlCD - Adapted competency model function

. R = Relevance factor of industry-specific competencies in each sector

2. Competency adaptation function

We define the adapted competency score AlCD
core competencies and industry-specific competencies:
n m

Alc,D) = ZWE C;+ ZH-—} I;
i=1 =1

as a weighted sum of ICB

(M

where:

. M is the number of core competencies

. ™M is the number of industry-specific competencies
. We and Wr are normalized such that We + Wy =1

3. Industry-specific competency relevance
To quantify the impact of industry-specific requirements, we introduce the

relevance factor RJ', which modifies the industry-specific competency weight (Turner
& Miiller, 2005: 49-61):
Wy =W - R; (2)
Thus, the ﬁnal adapted competency model equation becomes:

3)
Alc,1) = ZWEC + Z{m R;)I;

where:

. R} is derived from expert input or historical project performance data.

4. Project success score function
The effectiveness of the adapted model in improving project success is given
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s =f(alc.n) 4)

where [ () is a function mapping adapted competency scores to project suc-
cess probability, which can be empirically derived using regression models.

5. Optimization for maximum project performance

To optimize competency weights for maximum project success, we solve:

max 5 5
Wi WY

subject to:
W, +W,=1,0 =W, W, =1 (6)

This mathematical model provides a structured approach to customizing the
ICB competency model for different industries by integrating sector-specific skills
while preserving core competencies. Optimization ensures maximum alignment with
project success factors, making it applicable for practical implementation in various
domains.

Results and Discussion

The research findings highlight the necessity of adapting the ICB Competency
Model to meet the evolving demands of various industries, addressing key limitations
in its standard framework. The comparative analysis of project management practic-
es across multiple sectors demonstrates that while the ICB model provides a robust
foundation, its application in specific industries requires targeted modifications to
enhance effectiveness.

A key result of this study is the identification of sector-specific competency
gaps. The analysis revealed that industries such as IT, construction, healthcare, and
manufacturing demand specialized competencies that are not sufficiently emphasized
in the existing ICB framework. For instance, IT project management necessitates
enhanced agility and digital expertise, whereas healthcare project management prior-
itizes regulatory compliance and risk management. Similarly, the construction sector
requires advanced risk assessment and contract management skills, while manufac-
turing emphasizes lean management and process optimization.

The adaptation framework developed in this study integrates core competen-
cies with industry-specific requirements, ensuring that project managers are equipped
with both global best practices and localized expertise. The proposed model intro-
duces a competency weighting mechanism, allowing organizations to tailor compe-
tency priorities based on industry needs. By incorporating feedback from expert in-
terviews and real-world case studies, the study validates the practical applicability of
the adapted model.

A notable contribution of this research is the development of a mathematical
model that optimizes competency allocation to enhance project success. The model
quantifies competency relevance and aligns it with project success probabilities, pro-
viding a structured approach for organizations to implement competency adaptations
effectively.
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The comparison with existing studies underscores the importance of contex-
tual adaptation in competency modeling. Prior research has focused on either stan-
dardized competency models or industry-specific frameworks in isolation. This study
bridges the gap by offering an integrated approach that aligns global competency
standards with sectoral needs, enhancing both theoretical understanding and practical
implementation.

Conclusion

This article provides a systematic approach to adapting the ICB Competen-
cy Model for industry-specific project management needs. The findings confirm that
while the ICB framework is comprehensive, its sectoral applicability remains limited
without targeted modifications. The proposed adaptation framework successfully in-
tegrates core competencies with industry-specific requirements, ensuring improved
alignment with organizational objectives.

The introduction of a competency weighting mechanism and a mathematical
model for optimization enhances the practicality of competency adaptations. By le-
veraging expert insights and case study evaluations, the study validates the effective-
ness of this model in real-world project management scenarios.

From a practical perspective, this research offers a customizable competency
framework that project managers, organizations, and certification bodies can utilize to
refine training, evaluation, and professional development programs. Future research
should focus on empirical testing of the adapted model across various industries,
examining its long-term impact on project performance and competency evolution.

By advancing competency adaptation strategies, this study contributes to the
broader field of project management research, ensuring that competency models re-
main dynamic and responsive to the evolving demands of modern industries.
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