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Abstract: Although earlier studies had connected material scarcity and price fluctuation to
cost overruns and delays in Qatar’s building projects, the root causes of this volatility had
not been investigated. To close this crucial gap, this study looked into these drivers. The
research analyzed the factors affecting construction material prices by addressing three key
objectives. First, it identified and categorized factors based on a comprehensive literature
review. Second, it examined the influence of these factors and categories on material prices
using Generalized Structured Component Analysis (GSCA). Third, it proposed strategies
for mitigating price volatility within the Qatari construction sector. Fourteen factors were
identified and grouped into three constructs: Economic and Regulatory, Logistics, and
Market. Data were collected through an online survey, producing 195 responses. The GSCA
method was applied to assess the model, which met the goodness-of-fit, reliability, and
validity criteria for component-based structural equation modeling. The findings showed
that all three constructs positively affected material prices. The Economic and Regulatory
construct exerted the most significant influence, with a t-value of 5.987, followed by the
Logistics construct with a t-value of 2.292. The Market construct had the lowest impact, with
a t-value of 0.099. The model’s R-square value of 0.41 indicated that the three constructs
accounted for 41% of the variation in construction material prices in Qatar.

Keywords: construction material prices; construction industry; price volatility; Generalized
Structured Component Analysis

1. Introduction
The construction industry is an integral component of global economies, contributing

significantly to the global gross domestic product (GDP). By 2030, the industry is expected
to be worth approximately USD 15 trillion, accounting for 13.5% of the global GDP [1]. In
Qatar, the construction sector has experienced considerable growth, becoming a vital part
of the nation’s economy. In 2015, the sector was responsible for 5.1% of the country’s GDP,
making it the third-largest contributor [2]. The sector began expanding around 2000 and
peaked in 2014. Despite a gradual decline from 2017 to 2019 due to the completion of many
major infrastructure projects, it is projected to experience 3% annual growth between 2024
and 2027 [3], with a compound growth rate of 10.5% from 2021 to 2026 [4].

The COVID-19 pandemic of 2020 and 2021 caused a slowdown in the industry, delay-
ing the launch of new projects and hindering progress on ongoing developments. Growth
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in Qatar’s construction industry is also closely linked to developments in the North Field
Expansion project, which is expected to further stimulate the sector [5].

The key factors of project management include time, cost, and scope, commonly known
as the “Project Management Triangle” [6]. Cost is often considered the most important
factor, especially in the early stages of a project, where estimation helps determine the
project’s feasibility; thus, effective cost management is critical to construction project
success. Materials account for a large portion of construction costs, ranging from 30% to
70% of the total project budget [7]. Studies have revealed that in some cases, material costs
can exceed 55% of total project expenditures [8].

Price fluctuations in construction materials constitute a common challenge worldwide
and are among the leading causes of cost overruns. For instance, a study in Malaysia
found that material price instability was the leading factor contributing to cost increases
in construction projects [9]. In Oman, rising material costs have led to delays and cost
overruns in both public and private projects [10]. Similarly, research from India, Botswana,
Egypt, and Nigeria has underscored the role that material price fluctuations play a role in
construction costs [11–13].

In Qatar, material price instability remains a significant issue, with fluctuations driven
by a variety of local, regional, and global factors. Bitumen prices have recently surged after
temporary disruptions in supply chains, and diesel and steel prices have also been subject to
volatility in recent years. Despite price adjustment clauses in many construction contracts,
there is no established index for monitoring and managing material price fluctuations in
Qatar, making it difficult to predict and mitigate these changes [14].

While prior research had linked cost overruns and delays in Qatar’s construction
projects to material scarcity and price volatility, the underlying causes of such volatility
remained unexplored. This study investigated these drivers to fill this critical gap.

Understanding the drivers of construction material price volatility is critical for Qatar’s
construction sector, where supply chain vulnerabilities and market uncertainties signifi-
cantly impact project delivery. This study systematically investigated the key factors influ-
encing price fluctuations through Generalized Structured Component Analysis (GSCA).
These evidence-based insights will empower policymakers to refine import policies, con-
tractors to optimize procurement strategies, and developers to enhance budget contingency
planning, ultimately strengthening Qatar’s construction resilience.

2. Literature Review
Numerous studies have explored the factors driving the volatility of construction

material prices. This review focuses on research linking such fluctuations to supply–
demand imbalances, technological limitations, and economic pressures. These studies
provided a broad understanding of the key issues involved in pricing volatility across
diverse regions.

The Dedoose (SocioCultural Research Consultants, LLC, 2022) tool was used to analyze
25 research studies, focusing on the determinants of construction material prices. Journal
articles comprised 76% of the reviewed literature while conference proceedings comprised
24%. Regarding the studies’ geographical distributions, 60% were conducted in Africa
(with the majority in Nigeria) and 28% in Asia, with notable contributions from Malaysia,
China, and India.

In terms of research methodology, 88% of the reviewed studies employed quantitative
methods, with others using qualitative or mixed methods. The most frequently studied
factors influencing material price fluctuations were exchange rates (11%), fiscal policy and
interest rates (10% each), inflation (10%), and supply–demand imbalances (9%). Other
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contributors included transportation costs, fuel and energy costs (8% each), and raw
material scarcity (6%).

A quantitative study was conducted in Adanawa State, Nigeria, focusing on material
price fluctuations from 2014 to 2016 [15]. The researchers identified key factors such as
high exchange rates, transportation costs, and petrol prices as the primary drivers of
price instability. A sample size of 210 respondents, comprising private residential owners,
building professionals, and suppliers, highlighted the broad impacts of these factors on
real estate and the economy. Similarly, a study of price volatility was conducted in Aboja,
Nigeria, identifying 17 factors, with inflation, crude oil prices, and high import duties being
the most influential [16].

Adegbembo and Adeniyi focused on macroeconomic indicators such as inflation,
exchange rates, and interest rates in Nigeria. Their results indicate a positive correlation
between these variables and material price fluctuations [17]. Similarly, Oladipo and Oni
found that inflation and exchange rates had the most significant influence on construction
materials in Nigeria [18]. Musarat et al. further confirmed inflation’s impact on material
prices in Pakistan, finding strong correlations between inflation and the prices of cement,
steel, sand, and other materials. Their study recommended the use of strategic approaches
for managing inflation rates to stabilize construction costs [19].

In the Malaysian context, Samsir et al. examined price fluctuations in Johor, concluding
that inflation plays a critical role in determining material costs, alongside interest rates and
energy costs. Their analysis demonstrated a strong correlation between these factors and
the price volatility of construction materials [20].

In South Africa, Windapo and Cattell identified eight factors that influence material
prices, including transportation, energy costs, and raw material availability. Their study
revealed that rising transportation and fuel costs, alongside labor expenses, significantly
impact material prices [21].

Lastly, the study by Abdel-Wahab et al. in Egypt showed that exchange rates, raw
material shortages, and supplier monopolies are the most significant contributors to con-
struction cost overruns [12].

The underlying causes of this volatility had not been examined, despite prior research
linking material scarcity and price fluctuations to cost overruns and delays in Qatar’s
construction projects. This study investigated these drivers in order to close this important
gap. While many factors affect construction material prices, this paper compiles only
the relevant factors pertaining to the Qatari construction industry and the views of local
industry professionals. Table 1 lists the identified factors and the corresponding references.

Table 1. Categorized factors and corresponding references.

Category Factor References

Market

M1. Imbalance between the supply and demand of
construction materials [12,15,20–29]

M2. Shortage of locally manufactured/available materials [14,15,22,25,30–32]

M3. Scarcity of raw materials [12,20–22,24,25,27,29,30]

M4. Low level of technology used for the production of materials [20,25,30,31]

Logistics

L1. Increase in transportation costs [12,15,16,21–27,29,30]

L2. Increase in fuel and energy costs [15,16,20–25,27,29,30,33]

L3. Inadequate infrastructure facilities [22,29–31,34]
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Table 1. Cont.

Category Factor References

Economic and
Regulatory

E1. Increase in exchange rates [12,15–18,21–23,25–31,34]

E2. Increase in inflation rates [16–20,22,23,26,27,29,34–37]

E3. Force majeure [12,15,16,26,38]

E4. Increase in import duties [15,16,21,23,27,30]

E5. Changes in government policies and legislation [22,25,26,28–31]

E6. Government fiscal policy on interest rate [15,16,18,20,22–26,29–31,34,35]

E7. High running costs of suppliers [21,22,25,29,30]

3. Data Collection and Research Methodology
The research process followed a systematic approach, beginning with the identification

of the core research problem and concluding with a detailed analysis of the results. The
field of study chosen for this research was construction material price volatility, a topic
that has gained increasing relevance due to market fluctuations and their impact on the
construction industry.

Following identification of the problem, an extensive literature review was conducted.
The aim was to analyze existing studies, reports, and academic articles discussing construc-
tion material prices and the variables that affect them. The literature review played a crucial
role in forming the study’s theoretical framework as the factors influencing material price
volatility were identified through the review process. These factors were systematically
grouped into three broad categories based on their nature and impact. This classification
was instrumental in designing the next stage of the research: data collection.

A survey was then developed to capture industry professionals’ perspectives and percep-
tions regarding the identified factors. The survey was distributed exclusively among industry
professionals, encompassing a diverse range of roles, including manufacturers, suppliers,
consultants, contractors, and clients, and it was structured to ensure that respondents could
provide feedback on the probability and potential impact of each identified factor.

Once the survey data were collected, they was subjected to a thorough analysis us-
ing both descriptive statistical methods and Generalized Structured Component Analysis
(GCSA). The descriptive analysis provided an overview of the data, highlighting general
trends and patterns. Meanwhile, GCSA was employed to delve deeper into the relation-
ships between the identified factors, offering a more comprehensive understanding of the
dynamics at play.

Generalized Structured Component Analysis (GSCA) is a component-based struc-
tural equation modeling technique that offers robust analysis of complex relationships
between observed and latent variables. GSCA accommodates both reflective and forma-
tive measurement models while requiring smaller sample sizes and fewer distributional
assumptions [39]. The method employs alternating least squares optimization to estimate
(1) component weights for latent constructs, (2) path coefficients for structural relationships,
and (3) fit indices (FIT/AFIT) for model evaluation.

GSCA offers significant advantages for studies with smaller sample sizes and non-
normal data distributions, and is designed to yield robust outcomes even when the number
of observations is limited. In addition, GSCA does not rely on the assumption of multi-
variate normality; this makes it a more adaptable approach for analyzing various types of
data, including those with skewed or non-normally distributed characteristics [39]. This
adaptability makes GSCA particularly useful for exploratory research, especially when the
data do not fulfill the assumptions typically required for SEM [40]. Additionally, as GSCA
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approximates latent variables through weighted composites of observed variables, it can
represent abstract concepts without the strict assumptions of SEM.

It was assumed that the factors derived from the literature review exhibited a positive
impact on their respective categories/constructs. These three constructs, in turn, had a
positive influence on unforeseen conditions affecting the construction material prices in
Qatar, as shown in Figure 1. The following hypotheses were thus formulated:
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Figure 1. Conceptual model.

Hypothesis I. Market factors have a positive impact on construction material prices in Qatar.

Hypothesis II. Logistic factors have a positive impact on construction material prices in Qatar.

Hypothesis III. Economic and regulatory factors have a positive impact on construction material
prices in Qatar.

The online questionnaire was developed using Google Forms, which provided the
option to customize the questionnaire according to the needs of the data analysis.

The data collection period of the questionnaire took almost four months. The total
number of completed responses was 207, of which 195 were found to be responsive and
acceptable. The demographics of the sample are presented in the following sections.

3.1. Sample Size

To ensure sufficient confidence in the results, the minimum acceptable sample size
was set to 100 survey respondents. This threshold was higher than the minimum sample
size required for GSCA, which can effectively be applied to smaller samples, even as low
as 50 respondents [39]. G*Power 3.1 was also used to calculate the sample size with the
setting, as in [41]. The total required sample size was 77.

3.2. Respondent Profiles

The first part of the survey collected general information about the respondents’
profiles, including their organization, position, years of experience, area of expertise, and
specialization. This categorization of the respondents facilitated the comparison of various
groups during the data analysis.
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In terms of organizational distribution, clients represented the largest portion at 36%
of the respondents, followed by contractors at 29.0%, consultants at 18%, suppliers at 11%,
subcontractors at 5%, and others at 1%, as shown in Figure 2.
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Figure 2. Respondents’ organizations.

In terms of the positions held by the respondents, the data showed a diverse range.
The most common positions, as shown in Figure 3, were of a senior engineer at 25% and
engineer or supervisor at 17%. Other positions included department managers, executive
managers, quantity surveyors, project managers, and a category labeled “other.”
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Figure 3. Respondents’ positions.

The respondents also varied in terms of their years of experience. The largest group
comprised individuals with between 11 and 15 years of experience, accounting for 28%
of the sample. Respondents with five or fewer years of experience equated to only 6% of
the surveyed individuals. There was also a relatively even distribution of respondents
across different experience levels, ranging from six years to more than twenty-five years, as
depicted in Figure 4.
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The respondents’ areas of expertise were categorized into various fields within the
construction industry, as detailed in Figure 5. The most common area of expertise was
contracts and procurement, accounting for 28% of the respondents. Other areas included
project management, engineering and design, project control, quality control, construction
supervision, site execution, and a category labeled “other.”
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Lastly, the respondents’ specializations within the construction industry are presented
in Figure 6. Most respondents specialized in infrastructure, representing 41% of the total,
while 25% and 24% of the respondents specialized in building construction and utilities,
respectively. The remainder of the respondents specialized equally in industrial facilities
and a category labeled “other.”
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These characteristics provide an overview of the composition of the respondents in
terms of their organizational affiliation, position, experience level, area of expertise, and
specialization within the construction industry, as shown in Table 2.

Table 2. Characteristics of respondents.

Characteristics of Respondent

Total Number of Respondents 195

Counts % of Total Cumulative %

Organization
Client 70 36% 36%
Consultant 35 18% 54%
Contractor 57 29% 83%
Subcontractor 10 5% 88%
Supplier 21 11% 99%
Other 2 1% 100%



Buildings 2025, 15, 1475 8 of 19

Table 2. Cont.

Position
Department Manager 23 12% 12%
Executive Manager 13 7% 18%
Project Manager 28 14% 33%
Quantity Surveyor 28 14% 47%
Senior Engineer 49 25% 72%
Engineer or Supervisor 33 17% 89%
Other 21 11% 100%

Years of Experience
Less than or Equal to 5 12 6% 6%
(6–10) 28 14% 21%
(11–15) 55 28% 49%
(16–20) 32 16% 65%
(21–25) 35 18% 83%
More than 25 33 17% 100%

Area of Expertise
Project Management 46 24% 24%
Engineering and Design 11 6% 29%
Contracts & Procurement 55 28% 57%
Project Control 28 14% 72%
Quality Control 17 9% 81%
Construction Supervision 20 10% 91%
Site Execution 10 5% 96%
Other 8 4% 100%

Specialization
Building Construction 48 25% 25%
Industrial facilities 11 6% 30%
Infrastructure 79 41% 71%
Utilities 46 24% 94%
Other 11 6% 100%

3.3. Analysis of Factors

The participants were asked to rate each factor and category’s probability of occurrence
and potential impact on a five-point Likert scale.

The likelihood was broken down thus—1. UN: Unlikely, 2. SL: Somehow Unlikely,
3. ML: Moderate, 4. L: Likely, and 5. VL: Very Likely. The potential impact was broken
down thus—1. VL: Very Low, 2. L: Low, 3. Medium, 4. H: High, and 5. VH: Very High.

Table 3 shows the respondents’ ratings of the likelihood and potential impact of the
Market factors. M.1 [Imbalance between supply and demand] scored 44.4% for moderate
likelihood, and M.4 [Low level of technology used for production] was the second highest
response at 41.1% for moderate likelihood. In terms of impact, M.3 [Scarcity of raw material]
had the highest response with 42.2% for high impact, and M.4 [Low level of technology]
scored the same percentage for medium impact.

The respondents’ ratings of Logistics factors are shown in Table 4. L.2 [Increase in fuel
and energy costs] had the highest response at 46.4% for moderate likelihood, followed by L.1
[Increase in transportation costs] by 44.4% for moderate likelihood. L.1 and L.3 [Inadequate
infrastructure facilities] scored 40.1% for high and medium impact, respectively.

For the Economic and Regulatory factors, Table 5 shows that E.6 [Government fiscal
policy on interest rates] scored 49.8% for moderate likelihood, followed by E.2 [Increase in
inflation rates] with 47.8%. On the other hand, ratings for impact were quite similar and
mostly for medium and high impacts. E.5 [Changes in government policies and legislation]
scored 38.6% for high impact, followed by E.6 with 38.2%.
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Table 3. Respondents’ ratings of Market factors.

Likelihood Potential Impact

Code UN SL ML L VL VL L M H VH

M.1 1.90% 8.20% 44.40% 25.10% 20.30% 0.50% 2.90% 36.20% 32.40% 28.00%

M.2 1.00% 18.80% 28.50% 34.80% 16.90% 0.50% 5.30% 34.30% 37.20% 22.70%

M.3 3.40% 16.90% 41.10% 24.20% 14.50% 1.00% 4.30% 31.40% 42.50% 20.80%

M.4 3.90% 20.80% 39.10% 25.10% 11.10% 2.90% 13.50% 42.50% 28.00% 13.00%

Table 4. Respondents’ ratings of Logistics factors.

Likelihood Potential Impact

Code UN SL ML L VL VL L M H VH

L.1 1.00% 9.20% 44.40% 29.00% 16.40% 1.00% 7.70% 32.90% 40.10% 18.40%

L.2 2.40% 13.00% 46.40% 26.10% 12.10% 2.40% 12.10% 38.60% 31.90% 15.00%

L.3 21.8% 33.80% 30.90% 13.50% 7.70% 9.20% 32.40% 40.10% 18.40% 9.20%

Table 5. Respondents’ ratings of Economic and Regulatory factors.

Likelihood Potential Impact

Code UN SL ML L VL VL L M H VH

E.1 18.40% 13.00% 37.20% 26.60% 4.80% 15.00% 10.60% 30.00% 33.80% 10.60%

E.2 3.40% 11.60% 47.80% 25.60% 11.60% 2.90% 10.60% 31.90% 37.20% 17.40%

E.3 13.50% 35.70% 29.50% 13.50% 7.70% 4.30% 11.60% 29.00% 32.40% 22.70%

E.4 5.30% 18.80% 45.40% 22.20% 8.20% 3.90% 15.90% 32.90% 33.80% 13.50%

E.5 5.30% 20.80% 45.90% 22.20% 5.80% 3.90% 13.00% 32.90% 38.60% 11.60%

E.6 6.30% 15.90% 49.80% 23.20% 4.80% 5.80% 13.00% 34.80% 38.20% 8.20%

E.7 1.00% 14.50% 41.10% 31.90% 11.60% 1.40% 7.70% 35.70% 36.20% 18.80%

Figure 7 summarizes the likelihood of occurrence and the potential impact for all the
factors using radar charts.

The participants were also asked to rank the potential impact of each category. The
results are shown in Table 6.
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Table 6. Impact by category.

Potential Impact

Category VL L M H VH

Market 1.00% 6.80% 43.50% 37.20% 11.60%

Logistics 1.40% 6.30% 37.20% 44.90% 10.10%

Economic & Regulatory 1.40% 10.10% 33.80% 37.20% 17.40%

4. Data Analysis
The GSCA method was used to analyze the data obtained from the respondents.

GSCA is a versatile multivariate statistical technique used to analyze complex structural
relationships among variables. Unlike traditional methods, GSCA simultaneously evaluates
measurement models, which link observed factors to latent variables, and structural models,
which define relationships between these latent variables. Additionally, GSCA assesses the
overall model fit, ensuring a comprehensive understanding of the data [40].

The GSCA model evaluation was conducted in three stages:

1. Evaluation of the measurement model (outer model);
2. Evaluation of the structural model (inner model);
3. Overall model evaluation (goodness of fit).

4.1. Normality Assessment

Table 7 lists the skewness and kurtosis of each factor. For each factor, skewness lay
within the range of −1 and 1, which was excellent; a value of 2 was generally considered
acceptable. Meanwhile, kurtosis was also considered normal for each factor, falling within
the range of −2 to 2. Values closer to 0 for both skewness and kurtosis were better and
were considered to show a normal distribution [42].

Table 7. Skewness and kurtosis of factors.

Factor Skewness Kurtosis

M1 −0.154 −0.301

M2 −0.075 −0.8

M3 −0.105 −0.32

M4 −0.006 −0.346

L1 −0.172 −0.253

L2 −0.073 −0.22

L3 0.353 −0.253

E1 −0.389 −0.8

E2 −0.257 0.017

E3 −0.025 −0.065

E4 −0.18 −0.15

E5 −0.305 0.054

E6 −0.526 0.197
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Table 7. Cont.

Factor Skewness Kurtosis

E7 −0.165 −0.303

MI −0.1 −0.034

LI −0.444 0.408

EI −0.32 −0.373

4.2. Evaluation of the Measurement Model (Outer Model)

This stage consisted of testing the relationship between the factors and the latent
variables using the following methods:

4.2.1. Convergent Validity

This test was intended to check the estimated loading values of each factor. The
loadings had to exceed 0.5, as established by previous studies [43]. The results in Table 8
show that all factors had a loading above 0.5, confirming validity. The critical ratio was a
measure for assessing the significance of factor loading within each construct, and it was
calculated as the estimate (loading) divided by its standard error.

Table 8. Factor loadings and critical ratios.

Construct Factor Outer
Loading

Standard
Error 95%CI Critical

Ratio

Market

M1 0.841 0.026 0.785 0.886 32.8
M2 0.849 0.023 0.801 0.891 37.3
M3 0.788 0.038 0.703 0.853 21
M4 0.636 0.066 0.486 0.743 10

Logistics
L1 0.859 0.024 0.806 0.901 36
L2 0.868 0.024 0.814 0.91 35.7
L3 0.691 0.058 0.553 0.785 12

Economic and
Regulatory

E1 0.704 0.045 0.606 0.783 16
E2 0.648 0.059 0.52 0.752 11
E3 0.592 0.068 0.444 0.71 9
E4 0.788 0.038 0.703 0.854 20.5
E5 0.748 0.035 0.673 0.811 21
E6 0.833 0.026 0.778 0.878 32
E7 0.688 0.049 0.579 0.773 14

Construction
Material Price

MI 0.804 0.033 0.727 0.86 -
LI 0.88 0.019 0.838 0.913 -
EI 0.749 0.04 0.66 0.817 -

All the factors under the Market construct had a significant effect. However, M2
[Shortage of locally manufactured/available materials] was the dominant factor, with a
loading of 0.849 and a critical ratio of 37.3.

L1 [Increase in transportation costs] and L2 [Increase in fuel and energy costs] had
almost the same loading, and the critical ratio of L1 and L2 was the highest, indicating
its determining effect within the construct. L3 [Inadequate infrastructure facilities] had a
much lower loading of 0.691 and a critical ratio of 12, which suggests that this factor was
less significant within the construct.

E3 [Force majeure] had the weakest association while E6 [Government fiscal policy on
interest rates] was the most influential factor within the Economic and Regulatory construct.
Within this construct, Logistics Impact had the highest loading.
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4.2.2. Convergent Reliability

Convergent reliability refers to the degree to which multiple factors of a specific con-
struct share a high proportion of variance, demonstrating that they consistently represent
the same underlying concept. This ensures the internal consistency of the construct, typi-
cally assessed using measures such as composite reliability (rho), Cronbach’s alpha, and
proportion of variance explained (PVE). Alpha and rho values of 0.7 or higher and a PVE
value of 0.5 or higher are generally considered to indicate good convergent reliability,
signifying that the construct reliably explains more than half of the variance of its factors.
The alpha, rho, and PVE values of the model are presented in Table 9.

Table 9. Convergent reliability.

Variable Composite
Reliability (Rho) Cronbach’s Alpha Proportion of Variance

Explained (PVE)

Market 0.86 0.78 0.61

Logistics 0.85 0.73 0.66

Economic 0.88 0.84 0.52

CMP 0.85 0.74 0.66

As shown above, the alpha, rho, and PVE values of each latent variable met or
exceeded the criteria; hence, the variables used were reliable.

4.2.3. Discriminant Validity

Three tests were conducted to verify the validity of the latent variables. Table 10 shows
that each latent variable had a positive relation with the rest of the variables. Additionally,
the value of

√
AVE for each latent variable exceeded the correlation value of the remainder

latent variables. Therefore, the discriminant validity was found to be satisfactory.

Table 10. Factors’ cross-loadings.

Factor Market Logistics Economic CMP

M1 0.841 0.328 0.278 0.278

M2 0.849 0.457 0.280 0.177

M3 0.788 0.474 0.309 0.297

M4 0.636 0.438 0.483 0.269

L1 0.482 0.859 0.497 0.397

L2 0.440 0.868 0.537 0.495

L3 0.377 0.691 0.548 0.389

E1 0.187 0.438 0.704 0.448

E2 0.369 0.486 0.648 0.427

E3 0.259 0.375 0.592 0.248

E4 0.229 0.453 0.788 0.416

E5 0.260 0.452 0.748 0.485
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Table 10. Cont.

Factor Market Logistics Economic CMP

E6 0.256 0.446 0.833 0.509

E7 0.552 0.597 0.688 0.521

MI 0.422 0.467 0.479 0.804

LI 0.306 0.508 0.513 0.880

EI 0.039 0.302 0.516 0.749

4.3. Evaluation of the Structural Model (Inner Model)

The structural model was assessed by examining collinearity (VIF), estimated parame-
ter coefficients, and the model’s R-square value. The purpose of evaluating a structural
model is to understand the relationships between the constructs (latent variables).

The variance inflation factor (VIF) was used to reveal any multicollinearity in the
model. The ideal value is <3, and a VIF value of between 3 and 5 indicates possible
collinearity issues [44]. As shown in Table 11, the VIFs in this study were all below 3; hence,
collinearity was not a significant issue.

Table 11. Path coefficient and VIF values.

Path (β) SE 95% CI t-Value VIF Significance

Market → CMP 0.007 0.071 −0.132 0.141 0.099 * 1.4 Not Significant

Logistics → CMP 0.22 0.096 0.02 0.4 2.292 * 2.0 Significant

Economic → CMP 0.473 0.079 0.319 0.629 5.987 * 1.74 Significant
* p < 0.05.

Path coefficient is the significance of the impact between the constructs, which was
assessed by examining the t-value (T-statistics), as shown in Table 12. According to [45], it
is acceptable if the t-values of a two-tailed test are above 1.65 (significance level = 10%),
1.96 (significance level = 5%), and 2.58 (significance level = 1%).

The results in Table 11 indicate that Market factors had no significant impact on con-
struction material prices. However, Logistics factors had a medium impact, and Economic
and Regulatory factors had the highest impact.

Hypothesis I is rejected as the Market score t-value was 0.099, which was lower than
the critical value of 1.96. Hypotheses II and III are accepted as both Logistics and Economic
and Regulatory factors had a positive influence on construction material prices, with
t-values higher than the critical value of 1.96.

The overall effect weight of the factors was calculated by multiplying the factor’s
outer loading by the construct path coefficient. The results are shown in Table 12, whereby
E6 [Government fiscal policy on interest rates], E4 [Increase in import duties], and E5
[Changes in government policies and legislation] were the top three with the highest
overall effect weights.

The model’s R-square value of 0.41 indicates that the Market, Economic and Regulatory,
and Logistics latent variables accounted for 41% of the causes of material price changes.
The remaining 59% was influenced by factors not included in the model, suggesting that
future analyses should consider additional variables affecting construction material prices.
The R-square value was found to be acceptable and exceeded the minimum of 0.26 set by
Cohen et al [46].
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Table 12. Overall normalized effect and ranks of the factors.

Code Factor Overall Effect
Weight

Overall
Rank

E6 Government fiscal policy on interest rate 0.1350 1

E4 Increase in import duties 0.1277 2

E5 Changes in government policies and legislation 0.1212 3

E1 Increase in exchange rates 0.1142 4

E7 High running costs of suppliers 0.1116 5

E2 Increase in inflation rates 0.1051 6

E3 Force majeure 0.0959 7

L2 Increase in fuel and energy costs 0.0654 8

L1 Increase in transportation costs 0.0647 9

L3 Inadequate infrastructure facilities 0.0521 10

M2 Shortage of locally manufactured/available
materials 0.0019 11

M1 Imbalance between the supply and demand of
construction materials 0.0019 12

M3 Scarcity of raw materials 0.0018 13

M4 Low level of technology used for the production
of materials 0.0014 14

Figure 8 presents the relationships between each construct, the related factors, and the
path coefficients among the constructs.
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4.4. Evaluation of the Overall Model (Goodness of Fit)

The model’s overall goodness of fit was assessed by examining the FIT, AFIT, GFI,
and SRMR values. Table 13 presents the estimation results for the overall model. The FIT
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value was 0.497, meaning that the model explained 49.7% of the diversity of data from
all variables. Additionally, the AFIT value obtained was 0.491, meaning that 49.1% of the
variance could be explained by the model and the rest by other factors.

Table 13. Overall model goodness of fit.

Measure Criteria Result Comments

FIT ≥0.50 0.497 Good

AFIT ≥0.50 0.491 Good

GFI ≥0.90 0.956 Excellent

SRMR ≤0.08 0.088 Good

GFI values near 1 and SRMR values close to 0 both indicate a good fit. For this model,
the GFI value was 0.956, which was very close to 1, signifying an excellent fit. The SRMR
value was 0.088, which was marginally above the acceptable cutoff of 0.08, suggesting a
good fit.

According to Gyeongcheol Cho et al [47], when the sample size exceeds 100, the
recommended cutoff values for the GFI and SRMR are 0.93 and 0.08, respectively. Their
study also suggested that neither is one measure preferred over the other nor can one
differentiate between the use of both collectively or individually.

In summary, the GFI value of 0.956 reflected a very good overall fit. The FIT and AFIT
SRMR values shown in Figure 9 indicated that the model generally had a good fit.
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5. Recommendation
Based on the GSCA structural equation model, the following recommendations should

be considered to better forecast and control the price fluctuations of construction materials.

5.1. Market Factors

The Market construct had the lowest path coefficient and the least effect on construc-
tion material prices. However, the effect was positive, and thus, whenever it increased,
construction material prices also increased. Shortages of locally manufactured or available
materials had the greatest effect within the construct while low levels of technology used in
production scored the lowest loading, which may be attributed to the industry preference
for using more labor-based production processes or retaining the existing level of technol-
ogy. The factor loadings were relatively similar, and all factors should be considered by
relevant stakeholders seeking improvement and risk avoidance effect minimization.

As the major client for construction projects, the government plays an important role
in controlling these effects by planning the initiation and staging of projects effectively,
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avoiding adverse effects relating to supply and demand or locally available materials. The
government can also import and store strategic construction materials in bulk to avoid the
effects of the factors included in this construct and other factors such as force majeure.

The enhancement of production technology and use of green and recycled materials
should also be encouraged through government incentives as adopting these can improve
production capacity and reduce running costs. The use of locally available materials should
be promoted by the government and designers when planning new projects.

5.2. Logistics Factors

The Logistics construct had the second greatest impact on construction material prices.
Increases in fuel and energy costs had the highest loading within the construct, but were
equal in t-value to increases in transportation costs. These factors were influenced by many
variables such as the price of crude oil, government fees, and modes of transportation.

Fuel price regulation, tariff and tax reduction, easing customs clearance, and improving
the transportation infrastructure are some of the key strategic approaches that can help
control these factors. Stakeholders should properly plan their supply arrangements and
consider these factors to avoid any price volatility and the subsequent impact on the
project’s financial and temporal requirements.

5.3. Economic and Regulatory Factors

The factors within this construct had the highest effect weight on construction material
prices in Qatar, so the following recommendations can be made. Clients should consider
other forms of contract based on partnership and risk-sharing by the parties involved in
the project. Contractors and suppliers should consider the effect of government policy on
interest rates in their proposals.

Increases in import duties and changes in government policies have the second-highest
impact and should be accounted for in final proposals by suppliers and contractors. The
government should implement a construction material index to track the volatility of
construction material prices and support the industry. The index will serve as a reference
for the adoption of price adjustment clauses in construction contracts.

6. Conclusions
This study pursued three key objectives to address construction material price volatil-

ity in Qatar’s dynamic market. First, we systematically identified and categorized price-
influencing factors through an extensive literature review and expert validation, ultimately
distilling them into three constructs: (1) Market factors, (2) Logistics factors, and (3) Eco-
nomic and Regulatory factors.

Second, employing Generalized Structured Component Analysis (GSCA), we quan-
tified each construct’s relative impact, revealing that Economic and Regulatory factors
had the highest and most significant impact on the construction materials price in Qatar.
This was a finding that underscored the urgent need for policy interventions to stabilize
Qatar’s construction market. The validated model demonstrated good explanatory power
(FIT = 49.7% and GFI = 95.6%).

Our third objective translated these findings into actionable mitigation strategies, in-
cluding a proposed policy framework for streamlined material approvals and a risk-sharing
mechanism for long-term projects. Based on the GSCA structural equation model findings,
strategic interventions were proposed to mitigate construction material price volatility in
Qatar. Market factors, while having the lowest impact (path coefficient = 0.007), require
government-led initiatives such as bulk material stockpiling and technology adoption
incentives to address local material shortages and production inefficiencies. For Logistics
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factors—the second most influential construct—fuel price regulation and infrastructure
improvements emerge as key solutions to counter transportation cost volatility. Most
critically, Economic and Regulatory factors demand immediate policy attention, evidenced
by their dominant path coefficient (0.473). We recommend the following: (1) implementing
a national construction material price index, (2) adopting risk-sharing contract models, and
(3) stabilizing import duty policies. These measures offer stakeholders a comprehensive
framework for cost forecasting and risk mitigation. The government’s dual role as market
regulator and primary client positions it to effectively implement these strategies through
policy reforms and project planning interventions.

This study was conducted by identifying the factors of construction material price
volatility from a literature review of relevant studies. More data should be collected to
identify other factors influencing construction material prices. The outcome of this study
could lead to the development of risk assessment models for the identified factors.

Author Contributions: Conceptualization, M.G. and K.K.N.; Methodology, M.G. and K.K.N.; Soft-
ware, H.A.-M.; Validation, H.A.-M.; Formal analysis, H.A.-M.; Investigation, M.G. and K.K.N.;
Resources, M.G. and K.K.N.; Data curation, H.A.-M.; Writing—original draft, H.A.-M.; Writing—
review & editing, M.G. and K.K.N.; Supervision, M.G. and K.K.N. All authors have read and agreed
to the published version of the manuscript.

Funding: This research received no external funding.

Data Availability Statement: The original contributions presented in the study are included in the
article, further inquiries can be directed to the corresponding author.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Sweet, R. Construction Growth to Outpace Manufacturing this Decade, Says New Global Forecast. Global Construction Review.

Available online: https://www.globalconstructionreview.com/construction-growth-to-outpace-manufacturing-this-decade-
says-new-global-forecast/ (accessed on 11 October 2021).

2. Country Reports—Qatar. In Qatar Country Monitor; IHS Markit Ltd.: London, UK, 2015; pp. 1–20. Available online: https://eres.
qnl.qa/login?url=https://search.ebscohost.com/login.aspx?direct=true&db=awr&AN=101367169&site=eds-live&scope=site (ac-
cessed on 20 November 2022).

3. Qatar’s Energy, Transport Projects to Drive Construction Growth—Qatar 2024—Oxford Business Group. Available online: https:
//oxfordbusinessgroup.com/reports/qatar/2024-report/construction-real-estate/sustainable-frontiers-energy-and-transport-
projects-drive-construction-growth-while-new-regulations-encourage-expatriates-to-purchase-properties-overview/ (accessed
on 20 May 2024).

4. Kumar, S. Qatar’s Construction Market to Reach $76.98bn by 2026. The Peninsula Newspaper. Available online: https://
thepeninsulaqatar.com/article/06/09/2021/Qatar%E2%80%99s-construction-market-to-reach-$76.98bn-by-2026 (accessed on 6
September 2021).

5. Mishra, A. Qatar Construction Overview (Construction Sector, p. 21). Consulting HAUS. 2022. Available online: https:
//consulting-haus.com/wp-content/uploads/2024/01/CH_Construction-Sector-Overview_2022.pdf (accessed on 20 May 2024).

6. Lu, W.; Cheung Lai, C.; Tse, T. BIM and Big Data for Construction Cost Management; Routledge: London, UK, 2018.
7. Ayegba, C. An Assessment of Material Management on Building Construction Sites. Civ. Environ. Res. 2013, 3, 18–22.
8. Tedla, Y.; Patel, D. Improving Effective Material Management by Identifying common Factors in Building Construction Project.

Int. Res. J. Eng. Technol. 2018, 5, 146–150.
9. Abdul Rahman, I.; Memon, A.H.; Abd Karim, A.T. Relationship between Factors of Construction Resources Affecting Project

Cost. Modern Appl. Sci. 2013, 7, 67–75. [CrossRef]
10. Al Amri, T.; Marey-Perez, M. Project delays and cost overruns between public and private sectors in Oman. J. Public Aff. 2021, 21,

e2262. [CrossRef]
11. Adeyemi, Y.A.; Kagiso, N. Factors Contributing to Construction Costs in Botswana—Perspective from Construction Contractors.

Civ. Environ. Res. 2019, 11, 44–50.
12. Abdel-Wahab, M.; Ibrahim, A.; Ghatass, H.; Abdel-Galil, E. Factors Affecting the Cost of Construction Materials in Egypt.

Port-Said Eng. Res. J. 2018, 22, 82–89. [CrossRef]

https://www.globalconstructionreview.com/construction-growth-to-outpace-manufacturing-this-decade-says-new-global-forecast/
https://www.globalconstructionreview.com/construction-growth-to-outpace-manufacturing-this-decade-says-new-global-forecast/
https://eres.qnl.qa/login?url=https://search.ebscohost.com/login.aspx?direct=true&db=awr&AN=101367169&site=eds-live&scope=site
https://eres.qnl.qa/login?url=https://search.ebscohost.com/login.aspx?direct=true&db=awr&AN=101367169&site=eds-live&scope=site
https://oxfordbusinessgroup.com/reports/qatar/2024-report/construction-real-estate/sustainable-frontiers-energy-and-transport-projects-drive-construction-growth-while-new-regulations-encourage-expatriates-to-purchase-properties-overview/
https://oxfordbusinessgroup.com/reports/qatar/2024-report/construction-real-estate/sustainable-frontiers-energy-and-transport-projects-drive-construction-growth-while-new-regulations-encourage-expatriates-to-purchase-properties-overview/
https://oxfordbusinessgroup.com/reports/qatar/2024-report/construction-real-estate/sustainable-frontiers-energy-and-transport-projects-drive-construction-growth-while-new-regulations-encourage-expatriates-to-purchase-properties-overview/
https://thepeninsulaqatar.com/article/06/09/2021/Qatar%E2%80%99s-construction-market-to-reach-$76.98bn-by-2026
https://thepeninsulaqatar.com/article/06/09/2021/Qatar%E2%80%99s-construction-market-to-reach-$76.98bn-by-2026
https://consulting-haus.com/wp-content/uploads/2024/01/CH_Construction-Sector-Overview_2022.pdf
https://consulting-haus.com/wp-content/uploads/2024/01/CH_Construction-Sector-Overview_2022.pdf
https://doi.org/10.5539/mas.v7n1p67
https://doi.org/10.1002/pa.2262
https://doi.org/10.21608/pserj.2018.32469


Buildings 2025, 15, 1475 18 of 19

13. Simon-Eigbe, B.O.; Aiminhiefe, M.I.; Bamidele, B.O. Factors Affecting Project Performance of Building Construction Projects in
Federal Capital Territory (FCT) Abuja, Nigeria. Curr. J. Appl. Sci. Technol. 2022, 41, 44–53. [CrossRef]

14. Senouci, A.; Ismail, A.; Eldin, N. Time Delay and Cost Overrun in Qatari Public Construction Projects. Procedia Eng. 2016, 164,
368–375. [CrossRef]

15. Haruna, A.C.; Muhammad, U.D.; Mohammed, A.; Yusuf, Y.H.; Oraegbune, O.M. Analysis of Building Materials Price Fluctuation
in Adamawa State, Nigeria. FUW Trends Sci. Technol. 2018, 527–531.

16. Muhammed, A.O.; Siyaka, H.O.; Adindu, C.C.; Muhammed, A.A. Appraising the Causes and Effects of Construction Materials
Price Fluctuation on Built Environment Project Delivery in Abuja Metropolis. In Proceedings of the 2nd International Azerbaijan
Congress on Life, Social, Health, and Art Sciences, Baku, Azerbaijan, 13–14 August 2022.

17. Adegbembo, T.F.; Adeniyi, O. Evaluating the effect of macroeconomic indicators on building materials prices. In Proceedings
of the 2nd Nigerian Institute of Quantity Surveyors: 2nd Research Conference–ReCon2, Akure, Nigeria, 1–3 September 2015;
pp. 406–413.

18. Oladipo, F.; Oni, O. Review of Selected Macroeconomic Factors Impacting Building Material Prices in Developing Countries—A
Case Of Nigeria. Ethiop. J. Environ. Stud. Manag. 2012, 5, 131–137. [CrossRef]

19. Musarat, M.A.; Alaloul, W.S.; Liew, M.S.; Maqsoom, A.; Qureshi, A.H. Investigating the impact of inflation on building materials
prices in construction industry. J. Build. Eng. 2020, 32, 101485. [CrossRef]

20. Samsir, M.S.; Khalid, Z.; Attan, N.; Chen, G.K.; Shafii, H. A Study on Inflation: Reason Behind Rising Price of Construction
Materials in Johor Bahru. Res. Manag. Technol. Bus. 2023, 4, 1203–1220.

21. Windapo, A.; Cattell, K. Examining the Trends in Building Material Prices: Built Environment Stakeholders’ Perspectives. Manag.
Constr. Res. Pract. 2012, 1, 187–201. Available online: https://nrl.northumbria.ac.uk/id/eprint/38620/1/CIB%20MCRP2012%20
conference%20proceedings%20Volume%201.pdf#page=201 (accessed on 19 August 2024).

22. Hosny, S.; Elsaid, E.; Hosny, H. Investigating the significance of Material Prices Indicators in the Egyptian Construction Projects.
Egypt. Int. J. Eng. Sci. Technol. 2024, 46, 91–104. [CrossRef]

23. Ahmed, M.K.; Najihah, M.N.; Wahida, W. Factors Influencing the Price of Selected Building Materials in Northern Malaysia.
Borneo J. Sci. Technol. 2020, 2, 7–12.

24. Makarov, S.I.; Sevastyanova, S.A.; Ralyk, D.V. Modeling and Forecasting of Economic Indicators for Building Materials Producers.
In Proceedings of the 2nd International Scientific Conference GCPMED 2019, Samara, Russia, 7–8 November 2019; pp. 1071–1079.
[CrossRef]

25. Obeng-Ahenkora, N.K.; Danso, H. Principal component analysis of factors influencing pricing decisions of building materials in
Ghana. Int. J. Constr. Manag. 2020, 20, 122–129. [CrossRef]

26. Thilakshan, K.; Arsecularatne, B.; Sandanayake, Y.G. Impact of economic decisions on building construction material prices in Sri
Lanka. In Proceedings of the 11th World Construction Symposium, Colombo, Sri Lanka, 21–22 July 2023; p. 570. [CrossRef]

27. Windapo, A. Factors Causing Differentiation in Building Material Prices in South Africa: The Perspectives of Retailers. In Conference
Proceedings International Research Conference 2017: Shap. Tomorrow’s Built Environ; University of Salford: Manchester, UK, 2017.

28. Zhou, H.; Zhao, J.H. Analysis on Factors to Cause the Price Change of Building Materials. Adv. Mater. Res. 2013, 683, 668–671.
[CrossRef]

29. Akanni, P.O.; Oke, A.E.; Omotilewa, O.J. Implications of Rising Cost of Building Materials in Lagos State Nigeria. SAGE Open
2014, 4, 215824401456121. [CrossRef]

30. Danso, H.; Obeng-Ahenkora, N.K. Major Determinants of Prices Increase of Building Materials on Ghanaian Construction Market.
Open J. Civ. Eng. 2018, 8, 142–154. [CrossRef]

31. Ihuah, P.W. Building materials costs increases and sustainability in real estate development in Nigeria. Afr. J. Econ. Sustain. Dev.
2015, 4, 218–233. [CrossRef]

32. Memon, A.H.; Rahman, I.A.; Aziz, A.A.A.; Ravish, K.V.; Hanas, N.I.M. Identifying Construction Resource Factors Affecting
Construction Cost: Case of Johor. In Proceedings of the Malaysian Technical Universities International Conference on Engineering
& Technology (MUiCET 2011), Subang Jaya, Malaysia, 16–19 January 2011; pp. 1–7.

33. Abdulhaqq, M.O.; Abdulsamad, M.A. Correlation between Petroleum Pump Price Volatility and Selected Building Materials
Prices of Construction Projects in Nigeria, 2011–2020. Int. J. Bus. Manag. 2021, 9, 42–51. [CrossRef]

34. Jesna, N.M.; Dilip, D.K. Macroeconomic Indicators as Potential Predictors of Construction Material Prices. Sustain. Agri Food
Environ. Res. 2022, 10, 1–9. [CrossRef]

35. Nwafor, I.; Ugonabo, C.; Christian, O. Effects of Macroeconomic Indicators on Cost of Building Materials in Nigeria. Afr. J. Soc.
Sci. Humanit. Res. 2023, 6, 166–176. [CrossRef]

36. Mohamed, E.B.E.; Mahmoud, S.Y.M. An Assessment of the Impact of Inflation on the Prices of Selected Construction Materials in
Sudan. Int. J. Multidiscip. Res. Publ. (IJMRAP) 2020, 2, 41–44.

37. Oghenekevwe, O.; Olusola, O.; Chukwudi, U.S. An Assessment of the Impact of Inflation on Construction Material Prices in
Nigeria. PM World J. 2014, 3, 1–22.

https://doi.org/10.9734/cjast/2022/v41i353960
https://doi.org/10.1016/j.proeng.2016.11.632
https://doi.org/10.4314/ejesm.v5i2.3
https://doi.org/10.1016/j.jobe.2020.101485
https://nrl.northumbria.ac.uk/id/eprint/38620/1/CIB%20MCRP2012%20conference%20proceedings%20Volume%201.pdf#page=201
https://nrl.northumbria.ac.uk/id/eprint/38620/1/CIB%20MCRP2012%20conference%20proceedings%20Volume%201.pdf#page=201
https://doi.org/10.21608/eijest.2023.214103.1234
https://doi.org/10.15405/epsbs.2020.03.154
https://doi.org/10.1080/15623599.2018.1484553
https://doi.org/10.31705/WCS.2023.47
https://doi.org/10.4028/www.scientific.net/AMR.683.668
https://doi.org/10.1177/2158244014561213
https://doi.org/10.4236/ojce.2018.82012
https://doi.org/10.1504/AJESD.2015.071907
https://doi.org/10.24940/theijbm/2021/v9/i12/BM2112-019
https://doi.org/10.7770/safer-V10N1-art2493
https://doi.org/10.52589/AJSSHR-JBFCF7BD


Buildings 2025, 15, 1475 19 of 19

38. Khodahemmati, N.; Shahandashti, M. Diagnosis and Quantification of Postdisaster Construction Material Cost Fluctuations. Nat.
Hazards Rev. 2020, 21, 04020019. [CrossRef]

39. Hwang, H.; Takane, Y. Generalized Structured Component Analysis: A Component-Based Approach to Structural Equation
Modeling, 1st ed.Chapman and Hall/CRC Press: Boca Raton, FL, USA, 2014. [CrossRef]

40. Chin, W.W.; Marcolin, B.L.; Newsted, P.R. A Partial Least Squares Latent Variable Modeling Approach for Measuring Interaction
Effects: Results from a Monte Carlo Simulation Study and an Electronic-Mail Emotion/Adoption Study. Inf. Syst. Res. 2003, 14,
189–217. [CrossRef]

41. Memon, M.A.; Ting, H.; Cheah, J.-H.; Thurasamy, R.; Chuah, F.; Cham, T.H. Sample Size for Survey Research: Review and
Recommendations. J. Appl. Struct. Equ. Model. 2020, 4, i–xx. [CrossRef]

42. Hair, J.F.; Hult, G.T.M.; Ringle, C.M.; Sarstedt, M. A Primer on Partial Least Squares Structural Equation Modeling (PLS-SEM), 3rd ed.;
Sage: Thousand Oaks, CA, USA, 2022.

43. Hair, J.F.; Howard, M.C.; Nitzl, C. Assessing measurement model quality in PLS-SEM using confirmatory composite analysis. J.
Bus. Res. 2020, 109, 101–110. [CrossRef]

44. Hair, J.F.; Risher, J.J.; Sarstedt, M.; Ringle, C.M. When to use and how to report the results of PLS-SEM. Eur. Bus. Rev. 2019, 31,
2–24. [CrossRef]

45. Hair, J.F.; Ringle, C.M.; Sarstedt, M. PLS-SEM: Indeed a Silver Bullet. J. Mark. Theory Pract. 2011, 19, 139–152. [CrossRef]
46. Cohen, J.; Cohen, P.; West, S.G.; Aiken, L.S. Applied Multiple Regression/Correlation Analysis for the Behavioral Sciences; Routledge:

London, UK, 2013.
47. Cho, G.; Hwang, H.; Sarstedt, M.; Ringle, C.M. Cutoff criteria for overall model fit indexes in generalized structured component

analysis. J. Mark. Anal. 2020, 8, 189–202. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1061/(ASCE)NH.1527-6996.0000381
https://doi.org/10.1201/b17872
https://doi.org/10.1287/isre.14.2.189.16018
https://doi.org/10.47263/JASEM.4(2)01
https://doi.org/10.1016/j.jbusres.2019.11.069
https://doi.org/10.1108/EBR-11-2018-0203
https://doi.org/10.2753/MTP1069-6679190202
https://doi.org/10.1057/s41270-020-00089-1

	Introduction 
	Literature Review 
	Data Collection and Research Methodology 
	Sample Size 
	Respondent Profiles 
	Analysis of Factors 

	Data Analysis 
	Normality Assessment 
	Evaluation of the Measurement Model (Outer Model) 
	Convergent Validity 
	Convergent Reliability 
	Discriminant Validity 

	Evaluation of the Structural Model (Inner Model) 
	Evaluation of the Overall Model (Goodness of Fit) 

	Recommendation 
	Market Factors 
	Logistics Factors 
	Economic and Regulatory Factors 

	Conclusions 
	References

