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The main purpose of this research was to present an artificial neural
network (ANN) model for the relationship between organizational
characteristics and construction project delivery methods. The present
research was developmental research in terms of its purpose, applied in
terms of its achievement or result, and descriptive-survey in terms of its
data collection method. The statistical population was 360 people and the
sample size was 354 people using a random sampling method. The
validity of the research was face-content, and Cronbach's alpha test was
used for the reliability of the research. In order to analyze the data,
artificial neural network data mining algorithms were used using Rapid
miner software. According to the results, the artificial neural network
(ANN) model has the ability to predict the correct method of delivery of
construction projects based on organizational characteristics. Also, the
contribution of organizational characteristics in predicting the correct
method of delivery of construction projects using the artificial neural
network model is different. Also, the accuracy of the artificial neural
network model is higher compared to other data mining models.
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Introduction

The construction industry, as one of the most
critical economic sectors in Iran, allocates a
significant portion of the national budget to
civil projects; however, it consistently suffers
from low productivity, cost overruns, and
extended project timelines. One of the primary
reasons for these persistent challenges is the
lack of a systematic and data-driven approach
to selecting appropriate project delivery
methods (PDMs). While various delivery
systems—such as Design-Build (DB),
Construction Management (CM), Multiple
Prime, EPC, BOT, and traditional lump-sum
or unit-price contracts—are available, their
effectiveness largely depends on
organizational  characteristics  including
managerial capabilities, financial resources,
contextual infrastructure, energy optimization
strategies, and human resource expertise.
Unfortunately, in many cases, project delivery
methods are selected arbitrarily or based on
routine practices rather than on an objective
alignment with organizational attributes,
leading to poor performance, increased risks,
and failure to meet project objectives.
Moreover, although Building Information
Modeling (BIM) has been recognized globally
as a transformative approach to improving
construction  efficiency, its successful
implementation in Iran has been hampered by
the mismatch between delivery methods and
BIM requirements. Given the complexity and
nonlinear relationships between
organizational specifications and project
delivery outcomes, traditional statistical
models fall short in providing accurate
predictions. Therefore, this study aims to
develop an Artificial Neural Network (ANN)
model to establish a predictive framework that
links organizational characteristics to the
optimal project delivery method. By
employing data  mining  algorithms,
specifically ANN within the Rapid Miner
environment, this research seeks to identify
the most influential organizational factors and
to compare the predictive accuracy of ANN
against other classification models. The
ultimate goal is to provide construction
practitioners and decision-makers with a

reliable tool for selecting the most appropriate
delivery method, thereby enhancing project
efficiency, reducing costs, and improving
overall performance in the Iranian
construction sector.

Methodology

This research adopts a mixed-methods
approach, combining qualitative and
quantitative techniques to develop and
validate an Artificial Neural Network (ANN)
model for predicting construction project
delivery methods based on organizational
characteristics. The study is developmental-
applied in nature and employs a descriptive-
survey design for data collection. In the
qualitative phase, a comprehensive literature
review was conducted to identify 35 initial
organizational  indicators  across  five
dimensions: managerial, financial, contextual,
energy optimization, and human resources.
These indicators were then refined and
validated using a two-round Delphi technique
with a panel of 15 experts, applying the
Content Validity Ratio (CVR) and one-
sample t-tests (with a significance level of p <
0.05) to ensure content validity and
consensus. Indicators with CVR values below
62% or non-significant t-test results were
eliminated, resulting in 29 final validated
indicators. In the quantitative phase, a
researcher-developed questionnaire based on
a 5-point Likert scale was administered to a
statistical population of 360 construction
specialists in the province, from which a
sample of 354 respondents was selected
through simple random sampling using
Cochran's formula. The questionnaire's
reliability was confirmed through Cronbach's
alpha coefficient, with all constructs
exceeding the acceptable threshold of 0.70.
For data analysis, descriptive statistics
(frequency, mean, standard deviation) and
inferential statistics were employed, with the
core predictive modeling performed using
Artificial Neural Network (ANN) algorithms
within the Rapid Miner software environment.
The ANN architecture was configured as a
multi-layer perceptron (MLP) with one hidden
layer containing six neurons and a sigmoid
activation function. To evaluate the model's
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performance, the dataset was split into
training and testing subsets, and the predictive
accuracy of the ANN was compared against
other data mining algorithms, including Naive
Bayes, Decision Tree, Random Forest, and
Support Vector Machine (SVM). Model
performance was assessed based on
classification accuracy, and the relative
contribution  of each  organizational
characteristic to the prediction was
determined through the analysis of connection
weights in the trained neural network. This
comprehensive methodology enables both the
identification of key organizational predictors
and the development of a robust predictive
tool for optimizing project delivery method
selection in the Iranian construction industry.

Results and Discussion

The findings of this study demonstrate that the
developed Artificial Neural Network (ANN)
model effectively predicts the appropriate
construction project delivery method based on
organizational characteristics, achieving an
overall classification accuracy of 76.42%. The
optimal network architecture was identified as
a multi-layer perceptron with one hidden layer
containing six neurons and a sigmoid
activation function, which outperformed all
other data mining algorithms tested.
Specifically, the ANN's predictive accuracy
significantly exceeded that of Naive Bayes
(48.11%), Decision Tree (26.42%), Random
Forest (13.21%), and Support Vector Machine
(SVM) (13.21%), confirming the superiority
of neural network-based approaches for this
complex, nonlinear classification problem.
The results also revealed that organizational
characteristics contribute differently to the
prediction of delivery methods, with the
financial dimension demonstrating the highest
relative importance, followed sequentially by
managerial, contextual, energy optimization,
and human resource factors. This differential
contribution underscores that financial
stability and management capabilities are the
most critical determinants in selecting
appropriate project delivery systems, while
human resource factors, although significant,
play a comparatively lesser role. The

validation process through the Delphi
technique successfully reduced the initial 35
indicators to 29 validated variables, all of
which met the statistical significance criteria
(p < 0.05) and CVR thresholds above 62%,
ensuring the robustness and content validity of
the measurement framework. Furthermore,
the model's ability to correctly predict
delivery methods for approximately 77 out of
every 100 construction projects highlights its
practical utility as a decision-support tool for
project managers and organizational leaders.
The superior performance of the ANN can be
attributed to its capacity to capture the
complex, non-linear interactions among
organizational variables—a capability that
traditional statistical methods and simpler
machine learning algorithms lack. These
findings align with previous research
emphasizing the importance of aligning
project delivery methods with organizational
capabilities and contextual factors, while also
extending the literature by providing a
quantifiable, predictive framework tailored to
the Iranian construction industry. The results
suggest that organizations with stronger
financial resources and robust managerial
structures are better positioned to adopt more
integrated and complex delivery methods such
as Design-Build (DB) or EPC, whereas those
with limited capabilities may benefit from
simpler approaches like unit-price or lump-
sum contracts. Additionally, the study
highlights the critical role of energy
optimization and contextual infrastructure as
emerging factors influencing delivery method
selection, reflecting the growing emphasis on
sustainability and technological readiness in
modern  construction  practices.  The
comparative analysis of different data mining
models confirms that the ANN approach
offers the highest reliability and accuracy,
making it a valuable tool for evidence-based
decision-making in project management.
However, the model's accuracy, while
promising, indicates that there remains room
for improvement through the incorporation of
additional organizational and project-specific
variables, as well as through the application of
hybrid algorithms or ensemble methods.
Overall, the results provide strong empirical
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evidence supporting the use of ANN as an
effective predictive instrument for optimizing
project delivery method selection, thereby
contributing to enhanced project efficiency,
reduced cost overruns, and improved overall
performance in the construction sector.

Conclusion

This study successfully developed and
validated an Artificial Neural Network (ANN)
model to predict appropriate construction
project delivery methods based on
organizational characteristics within the
Iranian construction industry. The findings
conclusively demonstrate that the ANN
model, with a multi-layer perceptron
architecture comprising one hidden layer and
six neurons, achieves a predictive accuracy of
76.42%, significantly outperforming other
data mining algorithms including Naive
Bayes, Decision Tree, Random Forest, and
Support Vector Machine. The research
confirms that organizational characteristics
substantially influence the selection of project
delivery methods, with financial, managerial,
contextual, energy optimization, and human
resource factors contributing differentially to
the prediction—financial and managerial
dimensions exhibiting the greatest impact.
Through a rigorous two-round Delphi process,
29 wvalidated indicators were established
across five organizational dimensions,
ensuring the robustness and content validity of
the measurement framework. The practical
implications of this research are considerable:
the proposed ANN model provides project
managers, organizational leaders, and
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construction practitioners with a reliable,
evidence-based decision-support tool for
selecting optimal delivery methods, thereby
mitigating risks of cost overruns, schedule
delays, and project failures that have
historically plagued the Iranian construction
sector. Moreover, the findings underscore the
necessity of aligning project delivery systems
with  organizational  capabilities  and
contextual factors, particularly emphasizing
the growing importance of energy
optimization and technological infrastructure
in contemporary construction practices. For
future research, it is recommended that this
model be applied to diverse construction
organizations and project datasets to further
validate its generalizability, while hybrid
algorithms and ensemble methods should be
explored to enhance predictive accuracy
beyond the current 76.42%. Additionally,
incorporating project-specific variables such
as project size, complexity, geographic
location, and stakeholder dynamics could
further refine the model's predictive power.
Ultimately, this research contributes to the
body of knowledge by bridging the gap
between  organizational  theory  and
construction project management, offering a
quantifiable, systematic approach to one of the
most critical decisions in the project
lifecycle—the selection of the appropriate
delivery method. The successful application
of ANN in this context paves the way for
broader adoption of artificial intelligence and
data mining techniques in construction
management, promoting efficiency,
sustainability, and performance excellence in
the built environment.
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