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Abstract. This study develops and empirically validates the Contractor Integration Method through Multi-
Criteria Evaluation (CIM-MCE), a novel framework for enhancing contractor selection within Mastergaz, an engineering
and IT company specializing in complex residential construction. The scientific innovation introduces the Integral
Contractor Selection Index (ICSI), standardizing qualitative and quantitative criteria into a unified metric for
comprehensive assessment. The research employs mixed methods, combining statistical analysis with expert evaluations
to holistically assess contractor capabilities across multiple dimensions. The study analyzes 50 contractors using a multi-
criteria model accounting for cost factors, execution time, work quality, and client interaction ratings, with data
systematically collected through the BOS CIS ERP system to ensure consistency and reliability. Following CIM-MCE
implementation, project completion rates increased to 95% and client satisfaction ratings reached 4.7/5, significantly
outperforming traditional selection approaches that often prioritize cost alone. The comparative analysis with classical
decision-making methods (AHP, TOPSIS) reveals CIM-MCE's superior adaptability, sensitivity to weight adjustments,
and capacity to integrate emerging parameters including sustainability and social responsibility factors. The research
emphasizes the critical balance between subjective and objective dimensions in effective contractor management
processes. Its practical significance lies in enhancing transparency and rationality of contractor selection in complex
project environments with multiple stakeholders and competing priorities. The study recommends scaling CIM-MCE to
larger multi-sector projects and integrating machine learning technologies to further automate evaluation processes.
This research advances adaptive, data-driven methodologies in modern project management, focusing on sustainability,
transparency, and operational efficiency in contractor selection procedures, especially in contexts requiring dynamic
assessment of diverse performance indicators.

Key words: CIM-MCE, contractor selection, multi-criteria decision-making, project management, performance
metrics, risk management, Mastergaz
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Anomauia. JJocniodxcenns pospodnic ma emnipuyHo nepegipsie Memool iHmezpayii niopaOHuKie uepe3
bazamoxpumepianviy oyinky (CIM-MCE) — nosamopcuoky konyenyito 600ckonanenns 6i060py niopsaoHuKie y KOMRAHIi
Mastergaz, wo cneyianisyemsca na indcenepnux ma IT-npoekmax y cghepi KOMIIEKCHO20 JHCUMA06020 OyOigHUYMEA.
Haykosa nosusna nonseae y 6nposadsicenti inmeepanvHozo indekcy 8iobopy niopaonuxis (ICSI), wo 06'eonye axichi ma
KINbKICHI Kpumepii OYiHIO8AHHA 8 EOUHY CIAHOAPMU308AH) MEMPUKY 051 6CeOiUHOI OYIHKU eheKmUBHOCMI UKOHAHHSL
pobim ma axocmi 63aemooii. Memo0ono2isi 00cniONHCeHHA NOEOHYE KINbKICHUL CIMAMUCMUYHUL AHANI3 13 AKICHUMU
EeKCNepMHUMU  OYIHKaMU Ol KOMNIEKCHO20 AHANI3Y NPOOYKMUBHOCHMI NIOPAOHUKIE 34 DISHUMU NApAMempamu.
Jocnioxcenns bazyemocs Ha penpesenmamugHiti 6udipyi 3 50 niopsaoHukie i3 3acmocy8anHAM 0A2amoKpumepiaibHoi
MOOei, Wo 8paxosye akmopu eapmocmi, MepMiHié SUKOHAHHA, AKOCMI pobim ma 63aemooii i3 3aMOBHUKOM, 3
cucmemamuyHum 36o0pom ma 0opookoio oanux yepes ERP-cucmemy BOS CIS ons 3abe3neuenns naoditinocmi ingpopmayii.
Bnposaooicennss CIM-MCE niosuwuno cepeoHiii pisenv 3a8eputennsi npoekmis 0o 95% ma 3a006onenicmo KaieHmie 0o
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4,7 3 5, icmomuo nepegepuiyouu mpaouyitiHi Memoou 8i060py, AKI YACMO 30CePEOACYIOMbCsL NEPEeBANCHO HA YIHOBOMY
¢axmopi. IlopieHanbHuil anai3 i3 KIACUYHUMU Memooamu bazamoxpumepianbHozo nputinamms piuens (AHP, TOPSIS)
susensie nepesacu CIM-MCE 6 adanmusnocmi, uwymausocmi 00 3MIHU 8a208ux Koegiyienmie ma 30amHoCmi

inmezpyeamu HOBI napamempu,

BKIIOHAOYU  (DAKMOPU CMAN020 PO36UMKY Md COYIANbHOL BIONOBIOAILHOCIHIL.

Jlocnioocents niOKpecoe 8axciusicms 0ANAHCY Cy0'€KMuUGHUX i 00'€KMUBHUX ACNEKMIE 8 eheKMUBHOMY YNPAGLIHHI
niopsaonuxamu. [lpaxmuuna snavywicmo nouseac y niosuwer i npo3opocmi ma 00IPYHMoSAHOCMI PilieHb Wooo euOOpy
NIOPAOHUKIB V' CKIAOHUX NPOEKMHUX CePeO0SUWAX i3 MHONCUHHUMU 3AYIKAGIEHUMU CMOPOHAMU MA KOMWIEKCHUMU
3ae0anusmu. Pexomenoosano macuumabyeanns CIM-MCE ona 6invuux 6a2amocekmopHux npoeKmis ma inmezpayiro
MEeXHON02It MAWUHHO20 HAGYAHHA OJil A8MOMAamu3ayii ma 600CKOHAIEHHS NpOYecié OYIHIOGAHHA NIOPAOHUKIE )

OUHAMIYHUX YMOBAX CYUACHO20 OYOIGHUYMEA.

Knrouosi cnosa: CIM-MCE, subip niopsaonuxa, 6azamoxpumepiaiivhe NPUUHAMMS pilieHb, YAPAGIIHHS
NPOEKMAMU, NOKAZHUKU eqhekmusrHocmi, ynpaeninus pusuxamu, Mastergaz.

Dopmyn: 1; puc.: 0; mabn.:2; 6ion.: 35

Introduction. Organizations
navigating the fast-paced domain of project
management  frequently face complex
challenges that traditional linear methods
struggle to address. In response, multi-criteria
decision-making (MCDM) approaches have
gained prominence for evaluating the growing
number of factors that influence project
success (Ho et al., 2010). Among diverse
applications of MCDM, contractor selection is
a particularly critical focal point, as it often
involves balancing qualitative and quantitative
indicators, such as cost, technical expertise,
and stakeholder interests (Kunkcu et al., 2022).
Conventional project management methods
can be restrictive, favoring fixed frameworks
that fail to adapt in real time to project
dynamics.  Researchers have therefore
explored more integrative and flexible models,
including fuzzy logic and the analytical
hierarchy process (AHP), to accommodate
rapidly changing requirements (Nasab &
Ghamsarian,  2015). These  advanced
techniques reflect an ongoing shift toward
adaptive strategies in project environments
where contractor performance can be
influenced by fluctuating budgets, timelines,
and risk profiles (de Araujo et al., 2016). As
global competition intensifies, the ability to
evaluate contractors comprehensively has
become essential for ensuring transparency,
stakeholder alignment, and robust project
outcomes (Macharis & Bernardini, 2015).

Analysis of the latest research and
publication. The evolution of contractor
selection methodologies has undergone
significant transformation over the past two
decades. Holt (1998) conducted one of the
seminal investigations into contractor selection
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approaches, highlighting the critical need for
systematic evaluation frameworks that extend
beyond cost considerations. Building on this
foundation, Hatush and Skitmore (1997)
proposed evaluating contractor data against
client goals using PERT approaches,
emphasizing the importance of aligning
contractor  capabilities  with project
requirements. This perspective was further
advanced by Kog and Yaman (2014), whose
meta-classification of contractor selection
methods revealed persistent challenges in
integrating diverse performance metrics into
cohesive evaluation frameworks. More
recently, studies have identified critical gaps in
traditional selection methods. Kabir et al.

(2013) reviewed multi-criteria  decision-
making methods for infrastructure
management, finding that conventional

approaches often fail to capture emerging
priorities such as stakeholder engagement and
environmental sustainability. This finding
aligns with Cinelli et al. (2014), who analyzed
the potential of various MCDM methods for
sustainability assessment and noted significant
variation in their capacity to integrate
qualitative and quantitative dimensions.
Methodological  innovations  have
attempted to address these limitations through
various integrative approaches. Cheaitou et al.
(2018)  developed a  decision-making
framework for tender evaluation with explicit
risk considerations, while Hashemi et al.
(2018) proposed a group decision model using
grey-intuitionistic fuzzy logic to enhance
objectivity in contractor assessment. The
integration of quantitative metrics with
qualitative assessments has emerged as a
particular focus. Danesh et al. (2017)
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systematically compared MCDM methods for
improving project portfolio management in
complex organizations, highlighting the value
of approaches that could accommodate both
objective measures and subjective judgments.
Dotoli et al. (2020) extended this work by
demonstrating how MCDM techniques could
enhance public procurement processes by
balancing cost efficiency with quality
indicators. Most recently, Karami et al. (2023)
proposed an interval-valued fuzzy decision-
making model based on SWARA and CoCoSo
methods, specifically aimed at enhancing
contractor selection through more nuanced
evaluation parameters. The methodological
trend clearly points toward greater integration
of diverse criteria and more sophisticated

computational approaches for evaluating
contractor performance.
Contemporary scholarship has

increasingly emphasized the importance of
incorporating  sustainability and  social
responsibility dimensions into contractor
selection frameworks. Montalban-Domingo et
al. (2018) investigated social sustainability in
the delivery and procurement of public
construction contracts, advocating for explicit
social criteria in contractor evaluation.
Similarly, Ershadi et al. (2021) examined how

environmental  sustainability could be
meaningfully  incorporated into  project
portfolio management by construction

contractors. These studies reflect a growing
recognition that contractor selection must align
with broader organizational values beyond
traditional performance metrics. As Regulez et
al. (2022) argued, the construction industry
faces an urgent need for new ethical
frameworks that can address sustainability
challenges, suggesting that  contractor
selection methodologies must evolve to
encompass these emerging priorities. This
expanded view of contractor evaluation is
further supported by Baumann et al. (2019),
whose review of MCDM approaches for
energy storage systems highlighted the
importance of multi-dimensional assessment
frameworks that can accommodate evolving
stakeholder priorities and technological
requirements.
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In parallel, studies have emphasized
that successful contractor selection hinges on
blending both objective measures—such as
financial stability and technical capacity—and
subjective  dimensions—such as  prior
experience and communication skills (Danesh
et al., 2017; Kabir et al., 2014). Nonetheless,
many existing frameworks either lack a
standardized metric to integrate these
dimensions or do not sufficiently capture the
complexity of modern projects. Additionally,
sustainability  criteria  and  emergent
stakeholder  expectations often  remain
underrepresented, despite growing global
emphasis on socially responsible and
environmentally friendly practices (Cinelli et
al., 2014; Baumann et al., 2019).

Statement of the task. Based on these

gaps, this research poses the following
overarching question: could a novel,
integrative MCDM-based framework

systematically enhances contractor selection
processes, thereby aligning more effectively
with complex project requirements? By
examining a new approach in a real-world
organizational setting, the study aims to clarify
the extent to which such a framework might
provide a more holistic understanding of
contractor  performance.  The  central
hypothesis is that an adaptive multi-criteria
evaluation method, which accounts for both
qualitative and quantitative factors, will yield
more reliable and transparent contractor
assessments than conventional selection
methods. This hypothesis is explored within
the context of Mastergaz, a technology-driven
engineering and maintenance  provider
operating in a high-complexity environment
and utilizing the BOS CIS ERP-BPMS
platform to manage large-scale projects with
diverse stakeholders.

Outline of the main research
material. This study adopted a mixed-methods
approach to develop and evaluate the
contractor integration method through multi-
criteria evaluation (CIM-MCE), aiming to
enhance contractor selection by combining
qualitative and quantitative criteria within a
single framework (Holt, 1998; Nasab &
Ghamsarian, 2015). A total of 50 contractors
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were selected to reflect the diversity of
company sizes and project scopes and to
ensure  balanced  representation  across
construction, engineering, and technology
sectors (Cinelli et al., 2014). This sample size
was deemed appropriate given Mastergaz’s
active contractor pool and the need to capture
both nuanced qualitative feedback and
comprehensive cost and time data. These
contractors participated voluntarily and were
drawn from projects carried out over a 12-
month period.

Data collection involved structured
surveys that measured four central variables—
quality (Q), rating (R), cost (C), and time (T)—
while expert evaluations established weights
W, and Wy (Ho et al., 2010). These weights
were derived through iterative discussions
among senior project managers and technical
leads, who reached a consensus on the relative
importance of qualitative and quantitative
dimensions. Respondents provided both
closed- and open-ended answers, generating
numerical metrics for Q and R while also
furnishing contextual insights into contractor
performance (Kunkcu et al., 2022). In parallel,
qualitative interviews with ten contractors
were transcribed and thematically coded to
enrich the quantitative findings and capture
subtler aspects of the selection process. All
resulting data were checked for consistency
through a multi-step validation procedure, in
which experts revisited the coded transcripts
and reconciled any discrepancies with the
automatically logged figures from the ERP-
BPMS BOS CIS system.

The BOS CIS platform supported data
management but did not replace expert
oversight. The system tracked real-time entries
on cost and scheduling to minimize reporting
discrepancies, while project managers and
technical specialists verified both financial and
qualitative inputs. For instance, BOS CIS
generated automated checklists and cost-time
summaries, and the expert team
simultaneously  assessed  communication
practices, adherence to safety protocols, and
overall contractor responsiveness. This
interplay between human expertise and
software-assisted validation reduced
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subjective bias and aligned with calls for
transparent, data-driven practices in contractor
selection (Nasab & Ghamsarian, 2015).

Once data were collated, Microsoft
Excel was used for descriptive statistics and
correlation analyses, reflecting a methodology
frequently applied in construction
management research (Holt, 1998). To convert
the collected data into a unified performance
metric, the study introduced the integral
contractor selection index (ICSI) expressed as

SC = W, 1)
where Q, R, C, and T represent the
qualitative, quantitative, cost, and time

components, and W, and Wy are the weights
assigned to qualitative and quantitative
dimensions (Hatush & Skitmore, 1997). This
formulation facilitated direct comparisons by
consolidating multiple performance criteria
into one score. Mean values for each criterion
were computed to observe ICSI variations and
to compare contractor rankings in different
weighting scenarios (Kog & Yaman, 2014).
Sensitivity analyses were performed by
adjusting W, and W to determine how shifts
in their relative proportions could affect final
rankings, thereby further validating the
adaptability of the framework (Nasab &
Ghamsarian, 2015).

Statistical techniques used to ensure
reliability included correlation tests, which
helped identify relationships among Q, R, C,
and T, and descriptive procedures that
summarized data distributions (Frey & Patil,
2002). A comparative assessment was then
conducted to measure differences in project
outcomes before and after CIM-MCE
implementation, focusing on completion rates
and stakeholder satisfaction. This real-world
validation aligns with prior multi-criteria
decision-making research, where longitudinal
monitoring of contractor performance is often
regarded as essential for demonstrating the
robustness of new evaluation methods (Karami
et al., 2023; Cheaitou et al., 2019). The study
also tracked how contractor rankings shifted
over time, ensuring that decisions informed by
ICSI remained consistent with evolving project
goals and budget parameters (Dotoli et al.,
2020).
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Throughout the data processing,
qualitative feedback was incorporated to
capture subjective perceptions of CIM-MCE’s
efficiency. This step drew on precedents set by
advanced  multi-criteria  decision-making
techniques, such as fuzzy AHP and SWARA-
COCOSO, where numerical outputs gain depth
through participants’ subjective experiences
(Shao et al., 2020; Kunkcu et al., 2022).
Mastergaz was selected as the primary case
study not only because of its rigorous project
management standards and governmental or
military-linked assignments but also because
its implementation of BOS CIS facilitated
consistent data capture. In this environment,
human and software checks complemented
each other, enabling a holistic view of
contractor performance and reinforcing the
reliability, reproducibility, and scalability of
the CIM-MCE framework. All raw data and
contractor activity logs were consistently
extracted from BOS CIS and then transferred
into Excel for statistical processing,
maintaining uniformity in how project metrics
were evaluated. The introduction of new terms
relevant to CIM-MCE, including transparency
and universality in selection, was thereby
smoothly integrated into the existing software
ecosystem. This comparative perspective also
clarified where CIM-MCE diverges from
standard methods such as AHP and fuzzy-
TOPSIS, especially in terms of the continuous
interplay between expert judgment and real-
time data verification.

Mastergaz served as the main case
study because it operates as an engineering and
maintenance provider in Kyiv, serving more
than 750,000 subscribers in multi-apartment
buildings and processing around 200 to 300
service requests per day through its call center.

These  extensive  operations,  spanning
governmental, military, and commercial
sectors, offered an ideal setting to evaluate
how effectively a multi-criteria decision-
making framework could assess contractors
under large-scale and complex conditions
(Ogrodnik, 2019). The CIM-MCE developed
in this study integrates considerations such as
sustainability and client satisfaction that
traditional methods like AHP and TOPSIS
often overlook, thus offering a more adaptive
alternative (Rajagopalan et al., 2021). Its
application at Mastergaz employed BOS CIS,
a proprietary ERP-BPMS system that
coordinates maintenance tasks, manages
material inventories, and centralizes financial
data for both internal teams and contractors.
This system provided real-time updates on cost
and scheduling, while project managers and
technical leads evaluated qualitative aspects of
contractor performance.

By combining these information
streams, the CIM-MCE produced an integral
contractor selection index (ICSI) for each
contractor, drawing on the qualitative and
quantitative metrics described in the Methods.
This unified measure provided clearer
differentiation among contractors than
approaches focusing primarily on cost or time
alone, which aligns with research suggesting
that integrated metrics bolster decision-making
accuracy (Daniel & Ghiaus, 2023; Serrano-
Jiménez et al.,, 2021). Table 1 presents a
summary of ICSI scores for selected
contractors, illustrating how each criterion
influenced the final ranking. All data in the
table were extracted from BOS CIS to reflect
actual cost, scheduling, and rating inputs, then
reconciled with expert evaluations regarding
quality and overall rating.

Table 1
ICSI Scores for Selected Contractors
Contractor Qualitative Weight of Quantitative Weight of Cost Time ICSI
Score (Q) Qualitative Score (R) Quantitative Factor Factor Score
Criteria Criteria (W) | (C) (T) (SC)
(Wo)
Contractor A 8.5 0.4 9.0 0.6 20000 30 8.67
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Continuation of Table 1

Contractor B 7.0 0.4 6.5 0.6 18000 45 6.83
Contractor C 9.0 0.4 8.5 0.6 22000 25 8.83
Contractor D 6.0 0.4 9.5 0.6 21000 40 7.67

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.

Analysis of Table 1 revealed that
Contractor C earned the highest ICSI score of
8.83, reflecting a strong balance of qualitative
and quantitative performance. Contractor A
followed closely at 8.67, largely benefiting
from  effective  communication  with
Mastergaz’s  scheduling teams and a
demonstrated ability to complete tasks on time.
By contrast, Contractor B registered a lower
score of 6.83, which was primarily affected by
limited resource planning and slower project
turnarounds. Contractor D ranked at 7.67,
driven by competitive pricing and solid
quantitative metrics that partly offset weaker
qualitative evaluations. These findings align
with prior work on integrative multi-criteria
frameworks,  which illuminate  diverse
contractor attributes that might otherwise
remain hidden (Negri Milion et al., 2021).
Comparisons of these ICSI results to earlier
contractor  evaluations  suggested that
incorporating both qualitative and quantitative
dimensions helps identify discrepancies in
planning, technical capacity, and stakeholder
engagement, reinforcing the importance of
transparency in contractor performance
(Rajagopalan et al., 2021; Serrano-Jiménez et
al., 2021).

A closer look at specific projects
illustrated how CIM-MCE can guide
contractor decisions in Mastergaz’s daily
operations. In managing high-volume meter
installations for water, gas, and heat across
multiple high-rise buildings, Contractor A’s
strong communication strategies contributed to
on-time completion and higher client
satisfaction, whereas Contractor B
encountered delays due to suboptimal route
planning, as documented by BOS CIS call-
center logs. Meanwhile, maintenance
assignments in a multi-story residential
complex demonstrated Contractor C’s
consistent budget adherence and quality
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delivery, matching its top ICSI score. In a
separate electrical systems upgrade, Contractor
D’s competitive pricing and lean staffing
model helped it remain viable despite lower
qualitative feedback. Although these cases
confirmed the basic effectiveness of CIM-
MCE, the following expanded illustrations
provide a deeper understanding of how the
method supports project-level decision-
making and lays  groundwork  for
reproducibility and scalability.

One example is a meter installation
project in a newly constructed residential
building where Mastergaz needed to install
more than 1000 water meters. Contractor A
and Contractor C both participated in the
bidding process, and BOS CIS compiled data
on their respective cost proposals (C),
estimated timelines (T), and past performance
ratings (R), while experts verified qualitative
factors (Q), such as communication with
tenants and adherence to safety standards.
Contractor A received a high ICSI of 8.70 for
this particular assignment due to its history of
on-schedule installations and strong on-site
coordination. Actual field results indicated that
Contractor A completed the meters within five
percent of the projected budget, maintained a
low complaint rate among residents, and
adhered closely to the agreed timeline. These
outcomes matched the high ICSI forecast,
reflecting the predictive accuracy of CIM-
MCE.

A second illustration involves a rapidly
scheduled repair of a central heating system in
a multi-apartment complex experiencing
intermittent hot-water supply. Contractor B
submitted a lower-cost proposal that initially
seemed appealing, but CIM-MCE assigned it a
lower overall ICSI score of 6.75 once
qualitative metrics, such as responsiveness and
risk mitigation, were factored in. Contractor C,
despite a moderately higher base cost, scored
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8.80 on ICSI for this project, owing to a proven
track record of timely repairs and minimal
rework. Mastergaz ultimately selected
Contractor C, and BOS CIS records showed
that the system was restored within 36 hours,
with no repeat issues in subsequent weeks.
Although Contractor B’s budget estimate was
marginally less, the actual risk of extended
downtime justified the choice of a higher-ICSI

option, illustrating how CIM-MCE balances
cost-efficiency with operational reliability.

Table 2 summarizes these expanded
project-specific findings, highlighting how key
metrics from BOS CIS correlate with the final
ICSI calculations. While the results remain
consistent with Table 1, they give additional
evidence of contractor performance on real
assignments.

Table 2
ICSI Scores and Actual Outcomes for Selected Mastergaz Projects

Project Contractor ICSI Planned vs. Planned vs. Client Satisfactio

(SC) Actual Cost (usd) | Actual Time | Complai | n (1-5)

(days) nts
(count)

Installation of 1000 water A 8.70 22000 vs 21000 25vs 27 2 4.7
meters (Residential)
Central heating repair B 6.75 18000 vs 18400 30 vs 36 4 3.8
(Multi-apartment)
Central heating repair C 8.80 20000 vs 20000 30 vs 36 1 4.6
(Multi-apartment)

Source: calculated by the authors based on project-specific performance metrics, client feedback surveys, and

cost-time data extracted from the BOS CIS system at Mastergaz.

Analysis of Table 2 confirms that
Contractor A and Contractor C maintained
higher client satisfaction levels and minimized
cost overruns, aligning with their stronger
CIM-MCE scores. Contractor B’s slightly
lower cost proposal did not offset the negative
impact of scheduling delays and higher
complaint rates, which underscores how CIM-
MCE’s balanced approach can reveal potential
shortcomings that a purely budget-centric
method might overlook.

These examples reinforce CIM-MCE’s
scalability and reproducibility. Project teams at
Mastergaz  reported minimal additional
workload once BOS CIS automatically
collected the cost and time data for each bid,
allowing experts to concentrate on more
nuanced qualitative assessments, such as
communication effectiveness or technical
preparedness. On higher-volume
engagements, the method remains applicable
by simply adjusting the weighting scheme (W,
and Wg) or adding extra criteria (such as
environmental certifications) to reflect
evolving project goals. Although most of
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Mastergaz’s projects fall under the $100,000
threshold, feedback from technical managers
suggests that the same algorithmic structure
can scale to more substantial undertakings,
provided that relevant data are entered
consistently into BOS CIS.

While these findings point to strong
potential for enhancing contractor selection,
certain challenges emerged. Initial staff
resistance still arose among individuals who
preferred traditional selection approaches,
requiring specialized training sessions to
ensure that the interplay of BOS CIS data and
expert judgment was clearly understood.
Reliance on manager-reported cost inputs
introduced possible biases, hinting that an
external audit or automated checks might
bolster  objectivity in  future rollouts.
Nevertheless, these examples demonstrate
how CIM-MCE effectively differentiates
contractors of varying strengths, underlines the
benefits of merging qualitative indicators with
real-time cost and scheduling data, and shows
adaptability in a range of Mastergaz’s day-to-
day activities. By combining large-scale
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operational data with expert oversight,
Mastergaz has positioned itself as a proving
ground for modern approaches to contractor
selection in high-demand service
environments (Negri Milion et al., 2021).

Overall, these project-level illustrations
demonstrate that an integrated qualitative—
quantitative metric remains robust amid
diverse operational requirements. Although
expanded samples and external validations
may further refine the method, the present
results confirm that CIM-MCE can enhance
contractor assessments without imposing
unrealistic data demands or procedural
complexity. This consistency across different
tasks, from large-scale meter installations to
urgent heating repairs, underscores the
approach’s potential for reproducibility and
scalability, laying a foundation for broader
applications in engineering and maintenance
contexts.

The results of this study confirm that an
adaptive multi-criteria evaluation method,
such as CIM-MCE, can yield more reliable and
transparent  contractor assessments than
conventional selection approaches. By fusing
qualitative elements, including communication
skills and stakeholder satisfaction, with
quantitative dimensions, such as cost and time,
the integral contractor selection index (ICSI)
demonstrated an ability to capture contractor
performance in ways that purely cost-centric or
single-factor methods cannot (Karami et al.,
2023). The central hypothesis, which proposed
that a holistic framework would better align
contractors with complex project
requirements, appears to be supported by the
observed improvements in project completion
and client satisfaction at Mastergaz, where
BOS CIS provided a consistent data
environment for both cost-schedule tracking
and qualitative inputs.

Comparison with traditional methods
such as AHP and TOPSIS highlights CIM-
MCE’s strengths in adaptive weighting and
comprehensive data integration. Although
AHP is recognized for consistency in priority-
setting, it often relies heavily on subjective
inputs, particularly in large, multifaceted
projects (Sharma et al., 2020). TOPSIS, while
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powerful for ranking alternatives, can be
limited in capturing real-time variations in
contractor performance, making it less
responsive in dynamic contexts (Boukrouh et
al., 2024). By contrast, the CIM-MCE
framework incorporates sensitivity analyses
and empirical data to adjust criterion weights
over time, a feature that aligns with other
research emphasizing the importance of long-
term monitoring (Dotoli et al., 2020). This
adaptability was especially relevant for
Mastergaz, where additional criteria such as
sustainability,  ethics, and  stakeholder
satisfaction complemented core cost and
schedule metrics (Montalbdn-Domingo et al.,
2019; Regulez et al., 2022). The BOS CIS
infrastructure further augmented this adaptive
capacity by enabling continuous data capture
and real-time feedback loops.

The flexibility observed in CIM-MCE
reflects ongoing trends in project management,
where emergent challenges necessitate broader
evaluative scopes, including environmental
and social governance factors (Ershadi et al.,
2021). Unlike more static MCDM methods,
CIM-MCE provides a platform that can
integrate stakeholder feedback longitudinally,
ensuring that evolving goals—such as
sustainability targets—remain integral to
contractor selection decisions (Sabri et al.,
2021). Training and change-management
efforts played a crucial role in helping
Mastergaz overcome initial resistance to the
new framework, corroborating evidence that
clear communication about added-value
features fosters acceptance of novel evaluation
tools (Baah et al., 2023).

Although self-reported data from
project managers underscored the method’s
practical benefits, it also raises questions about
potential bias, echoing broader concerns in
contractor evaluation studies (Torkjazi & Raz,
2023). Moreover, limiting the sample to
projects valued under $100,000 constrains
generalizability to larger or more capital-
intensive endeavors (Hashemi et al., 2018).
While Mastergaz’s reliance on an integrated
ERP-BPMS system facilitated consistent data
collection, the method’s adaptability in
organizations lacking advanced digital
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infrastructures ~ remains  less  certain.
Notwithstanding  these  challenges, the
observed alignment of contractor capabilities
with project objectives at Mastergaz supports
previous  findings  that  multi-criteria
frameworks are particularly suited to contexts
demanding adaptability (Chen, 2020; Liu et al.,
2019).

Taken together, these outcomes suggest
that CIM-MCE is well-positioned to address
the complexities of modern project portfolios.
While it builds on certain principles underlying
AHP and TOPSIS, the method distinguishes
itself by systematically accounting for both
subjective and objective contractor attributes
in a flexible, data-driven manner. Its relevance
extends beyond the construction sector; any
domain  where vendor or contractor
performance directly affects project success
may benefit from employing a similarly
integrative index, resonating with industry
shifts toward more transparent, adaptable
systems for project governance (Cheng et al.,
2020). Despite promising evidence, the study’s
scope and design present notable constraints.
Reliance on self-reported performance metrics
may conceal biases, and the focus on sub-
$100,000 projects leave higher-stakes
contracts unverified. Implementing third-party
audits or triangulating data sources could offer
more objective assessments. Future studies
should also consider integrating machine
learning techniques capable of refining or
automating certain weighting tasks, aligning
with emerging multi-criteria decision-making
trends that reduce human subjectivity (Zhao et
al., 2024). Larger-scale implementations
would clarify whether CIM-MCE can
consistently manage the complexities of
extensive project portfolios or different
industries. Additionally, advanced modeling
frameworks, such as Bayesian networks or
preference-learning algorithms, could further
validate CIM-MCE’s robustness and may
reveal new ways to improve contractor
evaluation (Cheng et al., 2020). Such
expansions would solidify the method’s
standing as an adaptable, data-rich tool for
transparent and reliable contractor selection in
an evolving global market.
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Conclusion. The contractor integration
method through multi-criteria evaluation
(CIM-MCE) has proven to be a substantial
advancement in the field of contractor
selection, particularly within Mastergaz’s
operational context where BOS CIS facilitates
comprehensive data collection and oversight.
By integrating qualitative and quantitative
criteria into a single evaluation framework, this
approach addresses a gap in existing literature
where cost or time factors have traditionally
dominated. The introduction of the integral
contractor selection index (ICSI) offers a
standardized metric for assessing diverse
performance dimensions, improving the
alignment of contractor capabilities with
project requirements. Drawing on mixed
methods that combined qualitative insights and
quantitative data, the study demonstrated how
CIM-MCE fosters more informed decision-
making and ultimately enhances project
outcomes through higher completion rates and
greater client satisfaction.

Findings indicate that CIM-MCE can
support managers in making more transparent
and accountable selections. By
accommaodating criteria such as
communication efficiency, technical prowess,
and budget adherence within a single
framework, the method enables a nuanced
comparison of contractor attributes. This can
lead to tangible benefits, including improved
stakeholder satisfaction and better resource
allocation. Managers operating in rapidly
evolving sectors may also find CIM-MCE
particularly relevant, as the technique’s
adaptability allows for real-time adjustments to
weighting factors in accordance with changing
project demands. Such responsiveness can be
instrumental in  environments  requiring
frequent recalibration of costs or timelines,
suggesting broad applicability in diverse
project settings.

From a theoretical perspective, CIM-
MCE enriches the multi-criteria decision-
making literature by illustrating how an
integrated index can capture both subjective
and objective factors. Whereas established
methods like AHP and TOPSIS either rely
heavily on expert judgment or emphasize fixed
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ranking, CIM-MCE bridges these approaches
through sensitivity analyses and longitudinal
monitoring. This adaptive capacity validates
the hypothesis that a more holistic, data-driven
strategy yields a robust predictive mechanism
for contractor performance. The study also
underscores the importance of embedding
sustainability, ethical considerations, and
stakeholder engagement into contractor
evaluations. By revealing how such criteria can
be operationalized alongside cost and time,
CIM-MCE contributes to the broader
theoretical conversation on project governance
and the expanding boundaries of MCDM
frameworks.

In light of these findings, several
avenues for further research emerge.
Expanding the sample to larger and more
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