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Extended Abstract

Background and Purpose

Today, sports are widely recognized as a valuable tool that can exert numerous positive effects on
society. Research indicates that sports can be effectively utilized as a development tool, fostering
social, economic, and health benefits. This recognition has motivated countries and societies to
harness the potential of sports through strategic planning and policy-making to promote sports
development and leverage its benefits at the community level. In Iran, numerous plans have been
formulated to advance sports development. For instance, the comprehensive document on sports
development in the country outlines two broad dimensions: soft approaches and hard approaches.
Soft approaches include the development of inputs such as technology, communication, human
resources, legal frameworks, financial resources, and planning management. Hard approaches focus
on the development of physical infrastructure, including sports facilities, equipment, and related
amenities (Hanifa, 2020; Savadi, 2017).

Among these dimensions, the development of infrastructure stands out as a critical indicator of sports
progress. It is widely acknowledged that sports development in any society cannot be realized without
the establishment and enhancement of fundamental sports infrastructure, including venues and
facilities (Kumar et al., 2018). Construction and infrastructure projects are therefore considered one
of the most vital components in the advancement of sports in Iran (Malahi Koohi et al., 2017). Given
the pivotal role of construction projects and infrastructure in meeting the sports needs of the country,
delays in the implementation of these projects can lead to significant challenges and hinder sports
development (Abraham, 2019).
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Timely execution of sports development plans represents a crucial opportunity for the growth of
sports in the country. Conversely, delays transform this opportunity into a threat, impeding progress
and diminishing potential benefits. At the time of this research, official statistics from relevant
authorities indicated that nearly 4,000 sports-related projects in Iran were incomplete and suffering
from implementation delays. This substantial number highlights a critical research gap and
underscores the lack of scientific evidence regarding the factors contributing to these delays, their
management, and strategies to mitigate them.

The present study aims to identify the factors influencing delays in sports construction projects and
to develop a predictive model using artificial neural networks (ANN). The ultimate goal is to provide
a scientific basis for timely intervention and reduction of delays in sports infrastructure projects,
thereby facilitating the country’s sports development objectives.

Materials and Methods

The research employed a mixed-methods approach, integrating qualitative and quantitative
methodologies. The qualitative phase focused on identifying delay factors in sports construction
projects through expert interviews. Thirteen experts were purposively selected using snowball
sampling. These experts included four university professors, four managers and engineers from the
Development and Equipment Company responsible for sports venues, and five managers and
technical supervisors from the Ministry of Sports and Youth’s sports plans and venues department.
Semi-structured interviews were conducted, and data were analyzed using a phenomenological
approach with open, axial, and selective coding techniques. This process yielded 51 open codes,
which were further distilled into ten selective codes representing the main categories of delay factors:
financial, engineering, estimation, infrastructural, human, legal, support, supervisory, natural, and
managerial.

In the quantitative phase, the focus shifted to modeling delay prediction using artificial neural
networks. A sample of 750 project managers, including contractors, executive engineers, executive
directors, and civil assistants from the general administration of provinces, was selected. These
individuals were associated with 30 sports construction projects, with approximately 25 respondents
per project. Based on the 51 open codes identified qualitatively, a comprehensive questionnaire was
developed and validated by sports management professors and experts. Reliability testing using
Cronbach’s alpha confirmed the instrument’s internal consistency.

The collected quantitative data served as input variables for the ANN model, while the duration of
project delay (measured in months) was the criterion variable. The model was developed and
validated using the Lowe method, with MATLAB 2018 software employed for coding and analysis.

Findings

The study identified ten key factors affecting delays in sports construction projects: financial
constraints, engineering challenges, inaccurate estimations, infrastructural deficiencies, human
resource issues, legal obstacles, lack of support, supervisory weaknesses, natural factors, and
managerial shortcomings. These factors collectively contribute to the complexity and prevalence of
delays in sports infrastructure development.

The ANN model demonstrated robust predictive capability, with an average prediction accuracy of
88.34 percent based on the input indicators. This high level of accuracy indicates that the model
effectively captures the multifaceted influences on project delays and can serve as a reliable tool for
forecasting delay durations in sports construction projects.
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The findings suggest that by employing this predictive model, stakeholders can anticipate potential
delays early in the project lifecycle and implement corrective measures proactively. This capability
is particularly valuable for managing resources, optimizing scheduling, and enhancing the overall
efficiency of sports infrastructure development.

Conclusion

Given the critical role of sports construction projects in promoting sports development and delivering
community benefits, it is imperative to address and mitigate the factors causing delays. The present
study’s findings highlight the importance of recognizing and managing financial, technical, legal, and
managerial challenges that impede timely project completion.

The proven efficacy of the ANN model in predicting delays based on identified factors offers a
practical framework for early detection and intervention. By integrating this model into project
management practices, decision-makers can better allocate resources, streamline processes, and
reduce the incidence and impact of delays.

Furthermore, the study underscores the necessity of fostering a culture of accountability,
transparency, and continuous improvement within sports construction management. This includes
enhancing expertise among project managers, improving legal and supervisory frameworks, and
ensuring adequate support and infrastructure to facilitate smooth project execution.

Ultimately, the application of advanced predictive analytics, combined with strategic planning and
stakeholder collaboration, can significantly contribute to accelerating sports infrastructure
development in Iran. This progress will enable the country to harness the full potential of sports as a
driver of social, economic, and health benefits at the community level.
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Table 1- Characteristics of the neural network used in the research
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Number of input layers
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Table 1- Characteristics of the neural network used in the research

1 79 Sy, ol
number of output neurons
sigmoid Network function type
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sigmoid Network training type
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' Network training type
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Table 2- Demographic characteristics of research samples in the field of neural networks

P JEIRWPKS olasi 09,5 gueLas
Frequency Number Group Variable
208 156 &
Male St
79.2 594 i Sex
Female
£l
252 189 s
Less than 40
0. Gfe - .
49.06 368 o o
Between 40 and 50 adge
O+ il s
25.73 193 s
More than 50
s 5
55.46 416 e
bachelor
) pulid 5 ears
39.33 295 S =
Masters education
52 39 $A5
PhD
Olsz 5 (309 olis (o809 Sl )l 580 GLubi)lS 5 e
0.6 5 Managers and experts of the Sports Venues Supervision Office of

the Ministry of Sports and Youth
9 bl (Ul 5 8559 Shlol (Slusl glin 5 2o e drwgi yglae 9 S5 ke
039> u—" ULM;L..M: )15
10.13 76 General Manager and Deputy Director of Management and
Human Resources Development of Sports and Youth Departments
of the province and experts in this field

Ol e (Ulgz 5 3559 0,1l (yglea g s

6.4 43 The head and deputy of the sports and youth department of the
city »
Obl (Ul 9 (855 Sl (pusigen 9 (58 385 (oo 5 Grdige (W3S "l*;
10 75 Experts, engineers and managers of the technical and engineering Jo

office of the sports and youth department of the province
555 5 gl a5 (Sanlon Ml 5 Jighor 5183 5 JELs GlalitlS 5 e
Oblsz 5 (5559 )lig 4o 5 aslin
4.4 33 Managers and experts working in the legal and real estate office,
coordination and affairs of the provinces and the program and
budget office of the Ministry of Sports and Youth
bl (Ulgzr 5 (8359 JS Sl (Bgd o)lol 53 Jels (lulid ISy ol e

11.6 87 Managers and experts working in the legal department of the
General Directorate of Sports and Youth of the province
6.8 51 Sl
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Frequency Number Group Variable

Contractors
10.13 76 R

project manager
bl Gl 9 (55 (plwzad S Glulil IS g ()l e

11.86 89 Managers and experts of sports and youth accounting offices of

the province

I3 Lo 56
130.6 98 , S92 5t 5

Project supervisor and consultant
5 obel (Ul G509 S Sl 9d9e 4 olST GLalid )55 Lo nlo
D9 latin 5 loglin pd

14.93 112

Other managers and experts knowledgeable about the issue in the
general administrations of youth sports of the province and cities
and sports boards
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Table 3- Specifications of the reviewed projects
250 glojss °591 €95 U (&0 550) Clume NS
Delay time Project start date (Area) square meters Row
22 1396 1400 1
14 1396 1030 2
60 1392 1800 3
60 1392 1300 4
48 1393 1500 5
74 1391 1500 6
24 1396 1000 7
71 1390 1000 8
12 1396 1450 9
72 1390 1600 10
12 1396 1200 11
84 1391 1050 12
13 1396 1500 13
90 1389 1500 14
24 1396 1200 15
45 1393 2000 16
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Table 3- Specifications of the reviewed projects

PR °395 €975 G0 (&0 550) Cluno NS
Delay time Project start date (Area) square meters Row

60 1391 1200 17

24 1395 1400 18

24 1395 1500 19

12 1396 1500 20

14 1396 1150 21

72 1391 500 22

24 1396 - 23

24 1396 1500 24

11 1397 810 25

12 1396 1400 26

36 1397 1200 27

78 1390 800 28

12 1397 1000 29

39 1396 850 30
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Tnput:

i x, {vector of length N with x-values of data points}

i
5y, {vector of length N with y-values of data points}
6
Output:
8
) err, {estimate for the prediction error}
10
Steps:
12
3 err — @
14
fori -1, . .., Ndo
16
18
» x_in - (x[1], . . . , x[i1 - 1], x[i + 1], c.s X[NDD
20
y_in — Cy[17, , y[i - 17, y[i + 11, . yIN]
7
%_out « x[1]
24

interpolate(x_in, y_in, x_out, y_out)
err — err + (y[i] - y_out)»2
end for

i1 err — err/N

99} P9y (e P diged —) IS
Figure 1- Leave method coding example
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Figure 2- The accuracy of predicting the number of months of delay in sports construction projects

with the neural network method
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function [Y¥,Xf,Af] = myNeuralMetworkFunction(X,~,~)
FMYNEURALNETWOREFUNCTION neural network simulation function.
%

o

Generated by Heural Hetwork Toolbox function genFunction, 28-Feb-2017 10:47:39.

[¥] = myNeuralMetworkFunction (X,~,~) takes these arguments:

¥ = 1xT5 cell, 1 inputs over TS5 timesteps
Each X{1,ts} = 6xQ matrix, input #1 at timestep ts.

and returns:

I5 timesteps.

1 outputs over
Each Y{l,t=s} = 1xQ matrix, output #1 at timestep t=.

o o o o o o o e e e o

where Q is number of samples (or series) and TS is the number of timesteps.
$#o0k<*RPMTO>
% ===== NEURAL NETWORE CONSTANIS =====

% Imput 1

Figure 3- Examples of neural network codes written in MATLAB software
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Table 3- The amount of prediction accuracy and the amount of error in each of the factors
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Table 4- Output of predicting the number of months of delay using an artificial neural network

oy lejose 9%9° (9,5 olo dlusy
Processing time Binary output Number of months
Time Out put Out put Out put Delay Months
15:25 0 0 1 2
15:26 1 0 0 4
15:27 0 0 0 0
15:24 1 1 0 6
15:23 0 1 0 2
15:22 0 1 0 2
15:23 1 0 1 5
15:24 1 1 0 7
15:23 1 0 0 4
15:25 1 1 0 7
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Table 5- Conversion of binary output to decimal number of months of delay in sports construction

projects
RIS (955 & Jod 0999 B 95> olo Sluxs
Convert to decimal output output of each neuron Number of months
22 %042 *142° %0 2

22 %1421 %0420 %0
22 #0421 *0+2° %0
22 #1421 #1420 %0
22 %0+2! #1420 *0

~N ROV NO A

22 #()421 %1420 *() 39
22 #1421 %0420 *]
22 #1421 %1420 *]
22 #1421 %0420 *Q
22 #1421 %1420 *]
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