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Anomayia. YV 0ocniosxcenui pozenanymo memoo inmezposanoco eekmopa onmumizayii npoekmis (IVPO) ax
iHHOBaYIHULL NIOXIO 00 NIOBUWEHHS eheKMUBHOCMI YAPAGIIHHA NPOEKMAMU 8 [HHCEHEPHO-MEXHIYHUX cepedosuIyax i3
BUCOKUM pIGHEM CKIAOHOCMI. AkmyanbHicmb memu 00yMO81eHa HeoOXIOHICMI0 a0anmayii ynpasiiHCbKuX pitueHb 00
VMO8 0bMedNCeHUx pecypcie, 6a2amokpumepiarbHOCmi, 3MIHHUX 8UMO2 3AYIKAGLEHUX CMOPIH | NOMped y SHYUKOMY
naanyani. Jlocnioxcenns mae na memi emnipuuno nepegipumu epexmusnicmo I[VPO-memody wooo cxopouenws
CMPOKIB GUKOHAHHS NPOEKMIB, NOJINUICHHS OI00NCeMHOI OUCYUNIIHU MA NIOBUUWEHHS 3A0080]ICHOCIME CIEUKX0I0epis.
Memooonoeiuno 00CaioNHCeHHs IPYHMYEMbCA HA 3Miwanomy nioxodi (mixed methods), wo noeconye Kinvkicnuii ananis
(onumyeanns, peepecitine MOOEN08AHHsL) ma SKICHI iHmeps'to 3 npoeckmuumu meneoxcepamu Mastergaz. byno
npoananizoeano n'ame iHoceHepHux npoekmis eapmicmio 0o 100 000 odonapie CLIA xooicen i3 8UKOPUCHAHHAM
nram¢popmu ERP-BPMS BOS CIS. 3anpononosanuu [VPO-aneopumm, ocHO8aHUU HA 3a0aui «PHOK3AKA», 00360J5€
dopmysamu 6eKmop onmMUMAIbHO2O PO3NOOILY PecypcCi8 i3 YPAXy8aHHAM MAKux (axkmopis, K mepMinu, 6apmicmo,
docmynHicmo, pusuKu, RPoghinb HABUYOK Nepconary mowo. Pesyromamu noxazanu ckopoyeHHs mpugaiocmi 6UKOHAHHS
npoekmie y cepeonvomy Ha 12%, 3pocmanmnsa 6ionogionocmi 0idxcemam na 5% i niosuwenHs 3a00801€HOCI
sayixasnenux cmopin Ha 4%. Peepeciuinuii ananiz niomeepous CMAMUCMUYHO 3HAYYWY 3ANENCHICMb  MIdIC
suxopucmannsim IVPO i nokpaweHHsM 0CHOBHUX NOKA3HUKIE epekmusnocmi. Bcmanosneno, wio IVPO ne nuwe 3nudicye
8UMpamu 4acy ma pecypcis, a i CNpuse Npo30piuioMy NPUUHAMMIO piulenb V CKIAOHUX NPOEKMHUX Cepeoo8UIAX.
Ilepcnexmusu nodarvuiux 0ocriddcens exmouaroms macwmadysannus IVPO na 6inbwi npoekmui nopmderi,
BNPOBAINCEHHS MEXHONO2I MAUWUHHO20 HAGYANHS Ol AGMOMAMU3AYI] 84208UX KoeiyicHmis | 3acmocy8anHs 8 THULUX
eanyssx, 3okpema 6 1T, supodonuymei ma inppacmpyxkmypromy 06yoienuymei. JJocaiodxcents pooums 6HeCOK Y pO3GUMOK
SHYUKUX, OPIEHMOBANUX HA OAHT cucmem RIOMPUMKU NPULTHAMINSL piutels Y cihepi YNpasiintsa NPOEKMamu.

Knwowuoei cnosa: memoo VPO, onmumizayis ynpaenimus npoekmamu, 3a0a4a NAKYEAHHA PIOK3AKd,
bacamokpumepianvhe NPUUHAMMs pilieHsb, 3a00601eHICMb 3aYiKAGIEHUX CINOPIH, NOKAZHUKU e(eKmUGHOCMI, cucmema
ERP-BPMS.

Dopmyn: 2; puc.: 0; maéon.:3; 6ion.: 51

Abstract. This study examines the Integrated Vector for Project Optimization (IVPO) method as an innovative
solution to enhancing project management efficiency in complex engineering environments. The relevance of the research
stems from the increasing need for adaptive decision-making models capable of handling resource constraints, multi-
criteria evaluation, stakeholder dynamics, and real-time planning. The study aims to empirically validate the effectiveness
of the IVPO method in reducing project completion time, improving budget adherence, and elevating stakeholder
satisfaction. The methodology follows a mixed-methods research design, combining quantitative surveys and regression
modeling with qualitative interviews conducted among project managers at Mastergaz. Five engineering projects, each
under 100,000 USD, were analyzed using data from the ERP-BPMS BOS CIS platform. The IVPO method, rooted in the
classical knapsack problem, introduces an optimization vector that integrates criteria such as time, cost, availability,
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risk, and skill alignment to generate efficient resource allocation scenarios. Findings indicate that IVPO implementation
resulted in a 12% reduction in project duration, a 5% improvement in budget adherence, and a 4% increase in stakeholder
satisfaction. Regression analysis confirmed statistically significant correlations between IVPO use and key performance
indicators. The method also demonstrated enhanced decision transparency and operational efficiency across various
project phases. Future research directions include scaling IVPO to manage larger project portfolios, integrating machine
learning algorithms for automated weight calibration, and applying the method across diverse sectors such as IT,
manufacturing, and infrastructure. This study contributes to the advancement of flexible, data-driven decision-support
tools in the field of project management, offering a scalable solution to the challenges of contemporary project complexity.

Key words: IVPO method, project optimization, knapsack problem, multi-criteria decision-making, stakeholder

satisfaction, performance metrics, ERP-BPMS.
Formulas: 2; fig.: 0; tab.: 3; bibl.: 51

Introduction. In an era of growing
complexity and rapid change, effective project
portfolio  management is increasingly
recognized as a pivotal driver of operational
efficiency and strategic success. Recent
research underscores the critical importance of
multi-criteria decision-making approaches in
addressing modern project challenges. Mansor
(2025) emphasizes that prioritizing project
manager skills according to construction
project success factors requires sophisticated
multi-criteria frameworks, while Manzolli et
al. (2025) introduce synthetic multi-criteria
decision analysis (S-MCDA) as a novel
framework  for  participatory  planning
processes. These advances highlight the
evolution from traditional single-criterion
optimization to more comprehensive
approaches that consider multiple stakeholder
perspectives and dynamic constraints.

Analysis of the latest research and
publication. The challenge of optimizing
project portfolios has been addressed through
various methodological lenses. Traditional
approaches often rely on linear programming
and analytical hierarchy processes, yet these
methods frequently struggle with the complex
interdependencies  characterizing modern
projects. Zahedirad et al. (2025) demonstrate how fuzzy
goal programming based on fuzzy preference relations can
solve integrated project portfolio selection problems,
addressing both portfolio optimization and
contractor selection simultaneously. Similarly,
Jang and Suh (2025) propose technology
infusion analysis for R&D project portfolio
valuation, emphasizing the need for dynamic
assessment models that capture evolving
technological landscapes.  While these
frameworks show promise, many still face
limitations when dealing with real-time
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resource allocation and emerging risk factors
(Cooper & Sommer, 2023; Bai et al., 2023).

The integration of advanced scheduling
optimization techniques represents another
critical dimension of project management
evolution. Peng et al. (2025) present a multi-
skill project scheduling optimization approach
based on quality transmission and rework
network reconstruction, addressing the
complexities of resource allocation when team
members possess diverse competencies.
Complementing this, Zhao and Lu (2025)
develop a dynamic scheduling optimization
model for linear projects that incorporates
local rescheduling capabilities, enabling more
flexible responses to project disruptions. These
contributions underscore the shift from static
planning to adaptive, real-time optimization
strategies.

Stakeholder engagement and
satisfaction have emerged as crucial factors in
project success. Song et al. (2025) examine
how risk management practices influence
sustainable  project performance, with
stakeholder engagement serving as a mediating
factor. This finding aligns with Lucien and
Amolo (2025), who demonstrate that specific
stakeholder engagement strategies
significantly impact road construction project
performance. Furthermore, Valentini et al.
(2024) explore how corporate conflict
engagement actions affect stakeholder
satisfaction, revealing the importance of
goodwill, trust, and value alignment in
managing project relationships. These studies
collectively ~ emphasize  that technical
optimization must be balanced with effective
stakeholder = management to  achieve
comprehensive project success.
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The role of integrated information
systems in enhancing project management
capabilities has gained considerable attention.
Ozkan et al. (2023) demonstrate how Business

Process Management System (BPMS)
implementation influences an organization's
process orientation, providing empirical

evidence from a financial service provider.
Building on this foundation, Chernenko et al.
(2025) present a multi-case study showing how
integrated ERP-BPMS systems can mitigate
operational risks in critical infrastructure
projects. These findings suggest that the
convergence of enterprise systems with
optimization methods creates new
opportunities for real-time decision-making
and risk management.

Methodological rigor in project
management research has also evolved
significantly. Poth et al. (2024) advocate for
mixed methods research teams that leverage
integrative teamwork to address complex
problems, emphasizing the value of combining
quantitative optimization with qualitative
insights. This methodological sophistication
enables researchers to capture both the
technical and human dimensions of project
management, providing a more holistic
understanding of optimization challenges.

In response to these evolving
perspectives, this study focuses on the
Integrated Vector for Project Optimization
(IVPO) method, a novel approach informed by
the knapsack problem that integrates system
dynamics, multi-dimensional analysis, and
advanced assessment models to address critical
gaps in current methodologies (Anaya et al.,
2022; Bai et al., 2021). The IVPO method
builds upon the foundations established by
recent multi-criteria and dynamic optimization
research while incorporating unique features
for handling project interdependencies and
stakeholder considerations.

To evaluate the [IVPO method in a real-
world context, the research examines its
implementation at Mastergaz, an it-driven
engineering company known for leveraging
the ERP-BPMS BOS CIS (Business Operation
System 'CIS') platform to unify business
processes, ensure real-time data accessibility,
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and improve decision-making accuracy (Wu,
2021; Ibrahim et al., 2019). The integration of
IVPO with existing ERP-BPMS infrastructure
aligns with recent findings on the synergistic
benefits of combining optimization algorithms
with enterprise systems (Chernenko et al.,
2025; Ozkan et al.,, 2023). Mastergaz's
extensive experience in managing complex
engineering projects, including residential
high-rise buildings, offers a practical setting to
assess how novel optimization methods align
with organizational objectives and stakeholder
requirements (Biloskurskyi, 2022).
Additionally, prior evidence suggests that
effectively customized ERP  solutions,
supported by a sound classification and
prioritization of project manager
competencies, can further enhance project
outcomes (Kraljic & Kraljic, 2019; Amalnik &
Ravasan, 2018).

Statement of the task. Against this
backdrop, the study addresses two primary
research questions: how does the IVPO
method compare to traditional optimization
techniques in enhancing project management
efficiency, and what specific impacts does the
IVPO method have on project completion
times, budget adherence, and stakeholder
satisfaction? Guided by existing literature that
emphasizes robust data-driven systems and
agile methods, three hypotheses are proposed.
Hypothesis hl states that the IVPO method
significantly reduces project completion times
compared to  traditional  approaches.
Hypothesis h2 asserts that the IVPO method
improves budget adherence across project
portfolios. Hypothesis h3 posits that the [IVPO
method enhances stakeholder satisfaction
through  improved  collaboration  and
communication among project teams. These
propositions anchor the study's inquiry into
how IVPO may offer a more flexible and
integrated framework for optimizing project
portfolios within the engineering sector.

Outline of the main research
material. This study employed a mixed-
methods approach to assess the effectiveness
of the Integrated Vector for Project
Optimization  (IVPO)  method  within
Mastergaz. Mixed-methods research has been
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recognized as a robust strategy for addressing
complex project management challenges by
combining complementary quantitative and
qualitative data (Poth et al., 2024). As Poth et
al. (2024) emphasize, leveraging integrative
teamwork in mixed methods research teams
enables addressing complex problems more
comprehensively. Qualitative insights derived
from semi-structured interviews guided the
construction of quantitative surveys, thereby
providing a fuller perspective on IVPO's
applicability (Almeida, 2018). This approach
aligns with the synthetic multi-criteria decision
analysis framework proposed by Manzolli et
al. (2025), which emphasizes participatory
methods in complex decision environments. A
purposive sample of thirty project managers
and stakeholders was selected from the
engineering, logistics, and project
management departments, with all participants
having at least three years of project
management  experience  and  active
involvement in portfolio-level decisions. This
sampling strategy aligns with accepted best
practices in mixed-methods studies that
emphasize  detailed, context-rich  data
collection (Timans et al., 2019; Grant et al.,
2023).

Data collection included structured
surveys and subsequent semi-structured
interviews. Survey questions were developed
by reviewing existing literature on project
management and optimization techniques and
included both closed and open-ended items
(Elkabalawy & Moselhi, 2021). The surveys
were administered electronically with a two-
week response window, supported by reminder
notices to maximize the participation rate. Of
the thirty invitees, twenty-five submitted
completed surveys, yielding an 83% response
rate.  Quantitative  analyses  involved
descriptive statistics, correlation tests, and
regression modeling using statistical software
(Zhou, 2023). Ten of the survey respondents
then participated in follow-up interviews
lasting about 45 minutes each; all interviews
were recorded with consent and transcribed for
thematic analysis, offering an additional layer
of detail regarding resource allocation
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challenges and the practical viability of IVPO
(Vinogradova, 2019).

The study focused on five engineering
projects, each valued at under 100,000 USD, to
reflect Mastergaz's typical service portfolio.
To explore whether IVPO confers advantages
over standard optimization approaches, the
method was benchmarked against adaptive
evolutionary algorithms and multi-criteria
decision-making practices (Nhung et al.,
2023). For each of the five projects, data were
obtained from the BOS CIS (Business
Operation System 'CIS') platform, a
centralized information system that monitors
resource utilization and project milestones in
real time. The integration of IVPO with the
BOS CIS platform aligns with recent findings
by Chernenko et al. (2025), who demonstrated
how integrated ERP-BPMS (Enterprise
Resource Planning - Business Process
Management System) platforms effectively
mitigate  operational risks in  critical
infrastructure  through systematic cross-
verification mechanisms. While BOS CIS
provides automated scheduling and budgeting
prompts, it does not operate entirely in
isolation. Project teams follow established
check-lists and  validation  protocols,
systematically  verifying the platform's
suggestions and enabling the system to cross-
verify their inputs. This reciprocal checking
mechanism, combined with BOS CIS's built-in
process graph analysis that validates the
presence of terminal steps and prevents infinite
loops, mitigates the risk of errors and bolsters
consistency when applying IVPO, as field
specialists can intervene if the system-
generated outputs appear incompatible with
on-the-ground conditions. The BOS CIS data
were exported into Microsoft Excel for
subsequent analysis; descriptive metrics
captured key variables, and hypothesis testing
was conducted through inferential statistics.

A regression model was introduced to
investigate the relationship between specific
project attributes and observed performance
outcomes (Salama & Moselhi, 2019).
Correlation analyses were also performed to
detect possible synergies or dependencies
among various projects (Kandakoglu et al.,
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2023). The choice to concentrate on five
relatively small-scale engineering efforts was
made to keep the research scope streamlined
and permit a controlled evaluation of IVPO.
Although these projects represented modest
budget thresholds, they encompassed the
organizational diversity of Mastergaz's core
operations, making them suitable for real-
world testing of the proposed method. The
approach  is  inherently  reproducible;
organizations with similar data inputs—such
as cost, schedule, risk factors, and feedback
metrics—can integrate [VPO with or without a
fully automated enterprise system, provided
that systematic cross-verification procedures
are in place.

Fundamental to IVPO is the classical
knapsack problem, expressed here in
lowercase to allow straightforward copying
and reuse. The objective is to maximize:

. )
Z(Wi X X;)
i=1
subject to the constraint:
(2)

n
Z(Wi Xx;)<C
i=1

where v; is the value of project 7, x; is a
binary variable indicating whether project i is
chosen, w; is the cost of project i, and C is the
total budget constraint. This formulation
extends into a broader multi-criteria
framework that incorporates considerations
such as social impact, ecological footprint, and
risk tolerance (Marcondes, 2019). The IVPO
method leverages BOS CIS's built-in Score(i)
calculation mechanism, which evaluates
multiple factors including geoFactor(i), urgencyFactor (i),
skillRating(i), profitFactor(i), and availabilityFactor(i).
This scoring system, integrated with the
platform's BPMS module, enables automated
task distribution based on weighted criteria
(W, We, W, Wr, Wq, Wy) configured for each
project type. The cross-verification between
IVPO algorithms and BOS CIS's native
optimization ensures robust decision-making
while preventing circular dependencies
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through the platform's built-in validation
mechanisms. Although advanced
technological tools—machine learning or the
internet of things—were intentionally omitted
to maintain operational simplicity (Chen,
2019), IVPO has the capacity to scale to larger
and more heterogeneous project portfolios
(Abdel-Basset et al., 2019). Engaging hybrid
strategies may also improve predictive
accuracy in highly multifaceted decision
contexts (Ansyah et al., 2023).

This study was conducted in
accordance with ethical guidelines for research
involving human participants. All survey and
interview participants provided informed
consent, and data collection procedures were
approved by Mastergaz's internal compliance
committee.  Participant anonymity  was
maintained throughout the research process.

By adhering to these procedures, this
research sought to validate IVPO as an
innovative approach that balances system-
based automation with human expertise. In
doing so, it furthers the development of
integrated methods for project portfolio
management and demonstrates the feasibility
of implementing IVPO in both smaller-scale
and more expansive engineering
environments.

The application of the Integrated Vector
for Project Optimization (IVPO) method at
Mastergaz during 2023-2024 offered concrete
evidence of improved project management
effectiveness, particularly within the realm of
multi-apartment maintenance and engineering
services. Mastergaz, headquartered in Kyiv,
oversees more than 750,000 household
subscriptions through BOS CIS, a central
information system that coordinates 200 to 300
daily service requests. These frequent tasks
encompass a wide spectrum of technical
interventions, including the installation and
verification of water or heat meters, electrical
wiring upgrades, and hvac maintenance. This
diversity of operations produces a large
volume of data through BOS CIS, making it
highly representative of Mastergaz’s real-
world environment.

Five projects, each valued at under
100,000 USD, were selected to reflect
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Mastergaz’s typical engineering activities,
such as meter installation campaigns,
plumbing repairs, and electrical servicing in
residential high-rise buildings. The BOS CIS
system tracked resource allocation, labor
assignments, and progress milestones on an
ongoing basis, enabling a continuous stream of
inputs for IVPO analysis. By combining the
method’s optimization algorithms with BOS
CIS check-lists, team leaders cross-validated
project schedules and cost estimates, while the
system double-checked data entries made by
the managers. This cyclical verification
ensured that logistical nuances and safety
regulations were properly incorporated prior to
the commitment of resources.

In addition to measuring broad
indicators like completion time, budget
adherence, and stakeholder satisfaction, the
study examined more granular metrics drawn
from BOS CIS to illustrate how IVPO
impacted day-to-day tasks. Table 1
summarizes the main performance metrics
across the five projects, demonstrating the
consistent improvements derived from [VPO-
based planning. A four percent rise in
stakeholder satisfaction underscores the
positive influence of a structured, multi-
criteria optimization framework integrated into
BOS CIS, where timely dashboards and clear
task routing guided both field technicians and
administrative staff toward shared objectives.

Table 1
Key Performance Indicators for Selected Projects
Project Name Completion Time Budget Adherence Stakeholder
(Days) (%) Satisfaction (%)
Project A 30 95 88
Project B 28 90 85
Project C 35 92 90
Project D 32 93 87
Project E 29 94 89

Source: calculated by the authors based on qualitative and quantitative performance data collected through the
BOS CIS platform and expert evaluations at Mastergaz during the 12-month study period.

Further statistical analysis clarified the
role of IVPO in driving efficiency at
Mastergaz. Regression results indicated that
IVPO explains approximately thirty percent of
the variance in project completion time (R? =
0.30) and twenty-five percent in budget
adherence (R* = 0.25). While these values
indicate moderate explanatory power, they are
statistically significant (p < 0.01 and p < 0.05

respectively) and suggest that IVPO
contributes meaningfully to performance
improvements alongside other organizational
factors in project completion time and about
twenty-five percent of the variance in budget
adherence were explained by the [IVPO method
(Table 2), with both relationships proving
statistically significant (Salama & Moselhi,
2019).

Table 2
Regression Analysis Results
Dependent Variable Independent R? Value p-value
Variable
Project Completion Time IVPO Method 0.30 <0.01
Budget Adherence IVPO Method 0.25 <0.05

Source: calculated by the authors based on qualitative and quantitative performance data collected through the
BOS CIS platform and expert evaluations at Mastergaz during the 12-month study period

These findings highlight how a formal
optimization = mechanism can  address

228

Mastergaz’s complex engineering logistics.
Participants observed that combining IVPO
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with BOS CIS promoted clearer oversight of
scheduling and material usage. This synergy
proved especially advantageous for larger-
scale maintenance services, which routinely
demand adherence to safety protocols and
precise inventory tracking. The dashboards in
BOS CIS provided real-time availability of
spare parts and technician schedules, allowing
project managers to implement IVPO
recommendations more effectively.

One illustrative case involved Project
A, which focused on installing water meters in
200 apartments spread across three residential
towers. Each  tower had  different
infrastructural constraints, such as limited
elevator access and varying piping layouts.
The BOS CIS system supplied real-time data
on technician availability, historical task
durations, and meter inventory. IVPO
processed these parameters, assigning higher
value (v_i) scores to quick-turnaround tasks
that carried fewer disruption risks for tenants,
while also incorporating cost factors (w_i)
related to material consumption and staff

proposed schedules, checked them against
BOS CIS alerts regarding anticipated traffic or
weather disruptions, and then finalized the
resource allocation. With IVPO’s guidance,
the project completed in 30 days,
approximately 12% sooner than a comparable
meter-installation campaign undertaken the
previous  year.  Stakeholder  feedback,
measured via post-installation  surveys,
indicated an 88% satisfaction rate, a notable
rise from the 82% baseline observed before
IVPO adoption. A senior technician remarked
that seeing a near-perfect alignment of routes
and booking slots allowed him to reduce idle
travel time, reinforcing how multi-criteria
optimization and real-time system checks can
yield practical workflow efficiencies.

To further clarify IVPO’s impact, Table
3 outlines select performance metrics for a
hypothetical scenario in which the same
projects would rely on conventional linear
scheduling. This table draws on archival data
from  Mastergaz’s  historical  averages,
illustrating the potential gap between a simple

overtime rates. Managers reviewed the approach and the IVPO-driven method.
Table 3
Hypothetical Comparison of IVPO vs. Conventional Planning
Indicator Conventiona IVPO Improvement
1 Approach (Mean) | Approach (Mean) (%)

Completion Time (days) 34 30 12
Budget Adherence (%) 88 93 5.7
Stakeholder Satisfaction (%) 84 88 4.0
Repeat Service Requests (cases) 14 11 21
Number of Complaints (cases) 10 7 30

Source: calculated by the authors based on qualitative and quantitative performance data collected through the
BOS CIS platform and expert evaluations at Mastergaz during the 12-month study period

These hypothetical contrasts suggest
that IVPO-generated planning can reduce
execution time by up to twelve percent and
increase budget adherence by around six
percent, aligning with the actual results from
Projects A through E. The lower number of
repeat service requests and complaints further
indicates a link between multi-criteria
optimization and quality assurance in real-
world technical services.
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The evidence of IVPO’s effectiveness
in Mastergaz’s environment suggests that the
method can be scaled to a larger suite of
projects, provided that data inputs remain
consistent and systematic. Ongoing research
may compare the efficacy of IVPO across
different building technologies, expansions to
multiple urban districts, or even large-scale
institutional ~ collaborations.  Longitudinal
studies could reveal whether the short-term
benefits persist over subsequent project cycles,
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while advanced data analytics techniques—
such as machine learning or internet-of-things-
based monitoring (Chen, 2019)—might refine
predictive accuracy. Additional correlation
analyses that include external variables, such
as climatic factors and utility tariff changes,
could further elucidate how logistical
intricacies and resource allocation strategies
intersect (Kandakoglu et al., 2023).

In essence, results confirm that the joint
use of IVPO and BOS CIS significantly
reduces project duration, increases budget
fidelity, and enhances stakeholder
engagement. By focusing on value
maximization under multiple constraints,
IVPO demonstrates tangible improvements
that complement Mastergaz’s long-standing
expertise in mass-scale maintenance and
engineering services. The consistent alignment
of scheduling, inventory management, and
real-time technician dispatch exemplifies how
an integrated optimization strategy can thrive
in a high-volume, quick-turnaround setting,
sustaining both operational and strategic gains
for an organization like Mastergaz.

The results observed at Mastergaz
demonstrate that the Integrated Vector for
Project  Optimization (IVPO)  method
substantially enhances project management
efficiency, aligning with the hypotheses that it
would reduce completion times, improve
budget adherence, and elevate stakeholder
satisfaction. A measured decrease in project
duration by approximately twelve percent and
an improvement in budget adherence of about
five percent confirm that IVPO effectively
streamlines operations, which is essential for
maintaining a competitive edge in rapidly
shifting  environments. These  findings
reinforce existing perspectives that dynamic
and flexible frameworks are needed in
engineering  contexts  where  multiple
interdependencies exist (Saleh et al., 2020). By
integrating system dynamics and multi-criteria
decision-making, IVPO appears to address
gaps left by more conventional methodologies,
such as those rooted in analytical hierarchy
processes, which often struggle with portfolio-
level intricacies (Tsesliv, 2022).
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A central contribution of IVPO lies in
its capacity to allocate resources efficiently in
situations characterized by uncertainty and
shifting constraints. This feature stands in
contrast to methods relying on linear
programming, whose efficacy can diminish
when input parameters or environmental
conditions fluctuate over time (Mishra &
Mishra, 2021). Recent advances in project
optimization further validate IVPO's approach.
Peng et al. (2025) demonstrate the importance
of quality transmission and rework network
reconstruction  in  multi-skill  project
scheduling, while Zhao and Lu (2025)
emphasize dynamic scheduling with local
rescheduling capabilities. The IVPO method
incorporates similar adaptive elements while
extending them through its integrated vector
optimization framework. Compared with
frameworks like the critical chain approach,
which emphasizes buffer management, IVPO
incorporates  social and environmental
dimensions alongside financial metrics, a
strategy that resonates with findings from IT
project optimization literature on the value of
multi-criteria resource distribution (Ivchenko
et al., 2024). Its reliance on a knapsack-based
algorithm also proves robust for engineering
initiatives but may raise questions regarding
the scalability of the method if very large or
highly complex portfolios are considered
(Elkabalawy & Moselhi, 2021).

Compared to alternative optimization
approaches, such as the fuzzy goal
programming method proposed by Zahedirad
et al. (2025) for integrated portfolio and
contractor selection, IVPO offers a more
streamlined integration with existing ERP-
BPMS infrastructure while maintaining
comparable multi-criteria ~ optimization
capabilities. The technology infusion analysis
approach by Jang and Suh (2025) for R&D
portfolio valuation shares IVPO's emphasis on
dynamic assessment, though IVPO extends
this concept to operational project portfolios
beyond R&D contexts. This positioning
highlights IVPO's versatility in addressing
diverse project management challenges while
leveraging existing organizational systems.
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The method's favorable impact on
stakeholder satisfaction, which rose by about
four percent, addresses the qualitative
dimension of project success. Interviews
indicate that the structured nature of IVPO
facilitates better communication among team
members, supporting claims that effective
engagement with stakeholders is key to project
success (Olatunde & Odeyinka, 2020). The
improvement in stakeholder satisfaction
observed in this study resonates with Valentini
et al. (2024), who identified goodwill, trust,
and value alignment as critical factors in
stakeholder satisfaction with  corporate
engagement actions. The IVPO method's
transparent optimization process and real-time
updates  facilitate  these  trust-building
mechanisms. This finding aligns with Song et
al. (2025), who demonstrate that risk
management practices significantly impact
sustainable  project performance when
mediated by stakeholder engagement.
Similarly, Lucien and Amolo (2025) provide
evidence that targeted stakeholder engagement
strategies enhance project performance
metrics, particularly in infrastructure projects.

Such adaptability is significant because
modern projects often experience rapid
realignment of stakeholder interests; IVPQO's
real-time updates and continuous data
integration set it apart from static management
strategies that might fail to capture evolving
expectations (Nguyen et al., 2021). Although
alternative methods such as value-oriented
stakeholder  influence  strategies  have
demonstrated effectiveness in public-sector
projects, they may lack the broader decision-
making perspectives that IVPO offers,
especially in engineering settings with diverse
risk and  sustainability  considerations
(Vuorinen & Martinsuo, 2019). The synthetic
multi-criteria decision analysis framework
proposed by Manzolli et al. (2025) shares
IVPQ's participatory approach, though IVPO's
integration with enterprise systems provides
additional operational advantages.

When viewed through the lens of

stakeholder  theory, IVPO's structured
collaboration framework enhances
communication channels and clarifies
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objectives. This holistic approach aligns
multiple factors—such as budget, timetable,
environmental risk, and social impact—into a
single optimization process. The result is a
more  transparent  environment  where
participants can make data-driven decisions
that promote shared objectives, an advantage
that aligns with research suggesting that
conflict-resolution tools like fuzzy cognitive
mapping could be integrated for greater nuance
(Sperry & Jetter, 2019). The inherent
adaptability of IVPO also dovetails with
advances in fuzzy logic models and machine
learning, particularly as part of future
enhancements aimed at improving real-time
predictive analytics (Bahadorestani et al.,
2020).

The successful implementation of
IVPO at Mastergaz also highlights the
importance  of  organizational  process

orientation, as demonstrated by Ozkan et al.
(2023) in their study of BPMS implementation
effects. The synergy between IVPO and the
existing ERP-BPMS infrastructure
exemplifies how optimization methods can
leverage enterprise systems for enhanced
decision-making capabilities, supporting the
integrated approach advocated by Chernenko
et al. (2025). This integration addresses the
multi-criteria prioritization challenges
identified by Mansor (2025), who emphasizes
the need to align project manager
competencies with specific success factors in
construction projects.

Qualitative feedback from Mastergaz's
teams shows that IVPO not only reduces the
time needed for project execution but also
leads to more consistent budget forecasts.
These findings offer empirical evidence that
project teams benefit from adopting
frameworks capable of blending quantitative
optimization  with  stakeholder-oriented
communication  channels.  Studies on
information system project success reinforce
that metrics beyond immediate time and cost
savings, such as user satisfaction and service
quality, can enrich the assessment of overall
project performance (Kolasa & Modrzejewska,
2020). Although some scholars propose multi-
dimensional success measures like the 13d3



ISSN (Print) 2307-6968, ISSN (Online) 2663-2209
Bueni 3amuckn YHiBepcutetry «KPOK» Ne3 (79), 2025

model  for  cross-project  comparisons
(Langston et al., 2018), IVPO already
addresses multiple criteria, suggesting that it
could be extended to align with these more
sophisticated evaluative frameworks.

Moreover, the method's adaptability
underscores the importance of reconciling
varied stakeholder perspectives, a core tenet in
dynamic engineering projects. By dynamically
allocating resources based on real-time
performance metrics, IVPO potentially
circumvents the pitfalls of static optimization,
such as conflicts or mismatched objectives
(Nguyen & Mohamed, 2020). Studies that
highlight the complexity of balancing
stakeholder interests confirm the value of
integrated approaches like [IVPO, which aim to
reconcile financial, operational, and relational
variables (Davis, 2018). In doing so, IVPO
appears to reinforce each of the original
research hypotheses, indicating meaningful
gains in time management, budget efficiency,
and stakeholder engagement.

Despite the promise shown by IVPO at
Mastergaz, its reliance on detailed data inputs
and sophisticated modeling may limit its
suitability for smaller organizations or projects
with low data availability. Adopting advanced
models, including those that combine
stakeholder theory and fuzzy logic, may
address scalability concerns and further refine
conflict resolution (Sperry & Jetter, 2019).
Additional work incorporating the internet of
things or machine learning could enhance
IVPQO's predictive capacities, particularly for
large-scale, resource-intensive  endeavors
(Bahadorestani et al., 2020). The mixed
methods approach advocated by Poth et al.
(2024) could guide future research designs that
seek to capture both quantitative performance

metrics and  qualitative stakeholder
experiences more comprehensively.
Future  studies  might  employ

standardized success metrics to limit the

influence of subjective evaluations and
broaden the range of projects under
investigation, including settings in

manufacturing, IT development, and public
infrastructure. Longitudinal designs would
also clarify whether the observed benefits
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persist over extended periods, shedding light
on the method's long-term viability and
potential to operate as a foundational strategy
for project optimization in evolving
engineering contexts (Chipulu et al., 2019).
The integration of IVPO with emerging
technologies and methodologies, such as those
explored by Jang and Suh (2025) for
technology infusion analysis, could further
expand its applicability across diverse project
environments.

This study has several limitations that
should be considered when interpreting the
results. First, the sample size of 30 participants
and five projects, while sufficient for initial
validation, limits the generalizability of
findings. Second, the absence of a control
group using traditional methods prevents direct
causal attribution. Third, the hypothetical
comparison in Table 3 relies on historical
averages rather than concurrent controlled
experiments. Fourth, the study was conducted
within a single organization, which may limit
applicability to other contexts. Future research
should address these limitations through
larger-scale, multi-organizational studies with
randomized controlled designs.

Conclusion. The Integrated Vector for
Project  Optimization (IVPO)  method
evaluated at Mastergaz has provided
significant evidence of its potential to address
the key challenges of modern project
management. By reducing project completion
times, improving budget adherence, and
elevating stakeholder satisfaction, IVPO has
shown  considerable = promise = where
engineering complexity, resource constraints,
and dynamic project conditions intersect.
Empirical findings indicate that average
completion times decreased by about fifteen
percent, underscoring the  operational
advantages conferred by timely project
delivery. Improved budget adherence,
approximately five percent higher than
conventional approaches, further demonstrates
IVPO’s capacity to allocate resources
efficiently without compromising on quality.
Moreover, stakeholder satisfaction, which rose
by four percent, highlights the importance of
transparent communication and collaborative
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decision-making, both of which are facilitated
by IVPO’s structured optimization framework.

From a managerial perspective, these
results affirm that IVPO can strengthen an
organization’s competitive standing by
aligning resource deployment with
overarching strategic objectives. By providing
real-time decision-making capabilities and
incorporating multiple criteria, including
budget constraints and stakeholder
expectations, IVPO offers a holistic instrument
for optimizing diverse portfolios. The recorded
improvements in time and budget metrics
illustrate how such a method fosters a more
transparent, data-driven culture, thereby
bolstering both internal and external
stakeholder  confidence. = Managers can
integrate [VPO into existing enterprise
resource planning systems, such as bos cis, to
streamline cross-departmental collaboration
and mitigate risk, particularly in fast-paced
engineering contexts.

In the theoretical front, this study
bridges gaps in the literature by validating
IVPO under actual operating conditions. The
fusion of multi-criteria decision-making and
adaptive approaches to project mnterdependencies
contributes to ongoing debates about the future of project
optimization = methodologies, challenging
traditional frameworks that may struggle under
volatile conditions. These findings provide a
roadmap for researchers exploring resource
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