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1. Introduction
In various industries, professionals typically engage in con-
tract quotation prior to commencing their tasks. In the 
realm of construction, this practice gains exceptional sig-
nificance due to the substantial sums involved and the 
intricate cashflows typically associated with construction 
projects. Given the extensive nature of construction pro-
jects, which entail numerous intricate work items and ac-
tivities, the process of quotation exchange between con-
tractors and sub-contractors can evolve into a  laborious 
endeavor, subject to practical considerations that signifi-
cantly impact their financial gains (Shi et al., 2023; Tserng 
& Lin, 2002). In recent years, there has been an increas-
ing diversity in bidding methods. While many subcontrac-
tors engage in bargaining considerations with profitability 
as their starting point, it is undeniable that various factors 
continue to impact the entire bargaining process, leading 
to instability in negotiations between contractors and sub-
contractors (Fu & Luo, 2023; An et al., 2018; Zhang et al., 
2016; Chi & Mackay, 2015).

For the majority of non-government-contracted proj-
ects, contractors engage in a  back-and-forth quotation 
process with various subcontractors when bidding on work 
items. Through this process, it becomes evident that differ-
ent subcontractors exhibit varying trends in pricing behav-
ior based on their respective company affiliations or con-
texts (Afshar et al., 2022; Karaman & Sandal, 2022; Lopez 
et al., 2017; Priven & Sacks, 2016; Manu et al., 2013). These 
distinct pricing behaviors also exert influence on project 
execution, underscoring the significant importance that 
each contractor places on selecting subcontractors with 
appropriate pricing practices. As projects grow in scale and 
become increasingly subdivided, the need for quotations 
arises more frequently (Tang et al., 2020, 2023). From the 
contractor’s  perspective, understanding the influencing 
factors of subcontractor pricing behavior holds great sig-
nificance. This understanding aids in establishing relevant 
standards for selecting quotation-seeking vendors during 
bidding processes, and systematically analyzing subcon-
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tractors’ pricing behaviors through these influencing fac-
tors. Additionally, it assists estimators in achieving more 
accurate cost estimates for projects, ultimately contribut-
ing to the improvement of overall project objectives in 
terms of time, cost, quality, and team communication.

The objective of this research is to identify and rank 
the factors that exert influence over the quotation process 
for general contractors. This investigation concentrates on 
the private construction sector and its projects, as they 
differ significantly in quotation considerations from public 
sectors and projects, which must adhere to Taiwan’s Pro-
curement Laws. The methodology involves a 5-point Lik-
ert scale questionnaire survey, following the measurement 
approach recommended by Su et  al. (2022), Chen et  al. 
(2021), and Chen et  al. (2020a). The survey targets sea-
soned construction professionals with at least ten years 
of experience.

2. Literature review
2.1. Contracting in construction
Collaboration among a multitude of professionals is essen-
tial in the realization of most construction projects, ensur-
ing alignment with the owner’s requirements. Throughout 
the project’s execution, contractual agreements establish 
bindings among these professionals. Each contracting par-
ty fulfills their respective roles as outlined in these con-
tracts (Wang et al., 2023; Fridkin & Kordova, 2022; Sodangi 
et al., 2018; Tam et al., 2011; Ulubeyli et al., 2010; Arditi & 
Chotibhongs, 2005). The value of these agreements rang-
es from thousands to billions of dollars, and this scope is 
expanding in tandem with the growing complexity of con-
struction projects. In this context, the identification of suit-
able contractors is of paramount importance. These con-
tractors must offer viable contractual terms and reasona-
ble pricing for each procurement, contributing significantly 
to the overall success of the project. To attain these goals, 
the practice of seeking quotations from private sector en-
tities in Taiwan is widely adopted (Zhang et al., 2020).

Quoting for construction projects serves as a  crucial 
mechanism for securing favorable contract prices, servic-
es, and aligning expectations. However, the dynamics be-
tween contract parties often assume opposing stances as 
each seeks to optimize their own advantages. The pro-
cess of quotation entails regular instances of bargaining 
and negotiation. Numerous factors exert influence over 
this process, with past research highlighting four signifi-
cant dimensions: market environment, contractor status, 
subcontractors’ considerations, and project-specific con-
ditions (Chen et al., 2023; Lew et al., 2018; Yin et al., 2014; 
Choudhry et al., 2012; Chiang, 2009; Arditi & Chotibhongs, 
2005). In relation to the market environment, four distinct 
factors associated with cost considerations significantly 
impact construction project quotations: logistical costs, 
material expenses, labor costs, and labor productivity (De 
Silva et al., 2017; Loosemore, 2016; Arditi & Chotibhongs, 

2005). Contractor status, as another dimension, encom-
passes a  broader array of considerations. These include 
corporate strategy, material availability, ongoing project 
volume, performance efficiency, past successful experienc-
es, technical demands, project requirements, bid prepara-
tion costs, manpower availability, and the volume of quo-
tations (Stadnicka & Ratnayake, 2018; Loosemore, 2016; 
Yin et al., 2014; Arditi & Chotibhongs, 2005; Tserng & Lin, 
2002).

Subcontractors, similarly, harbor their own reservations 
when determining whether to engage in quotation pro-
cesses with general contractors. Seven pertinent factors 
influence their decision-making, encompassing quotation 
frequency, competitive landscape, information accessibil-
ity, financial stability, inflation rates, successful past ex-
periences, and bid incentives (Karaman & Sandal, 2022; 
Stadnicka & Ratnayake, 2018; Ulubeyli et al., 2010; Arditi 
& Chotibhongs, 2005; Tserng & Lin, 2002). While some 
of these factors overlap with those considered by con-
tractors, the perspectives and considerations differ. Lastly, 
the factors within the context of project-specific condi-
tions are intricate and widely varied, heavily contingent 
upon individual project circumstances. These encompass 
elements such as design feasibility, constructability, site 
location, contractual amounts, types of activities, activity 
pricing, activity durations, construction area size, number 
of building stories, number of basement stories, materi-
al quantities, roof types, hydrologic conditions, soil con-
ditions, and the surrounding context (Afshar et al., 2022; 
Chiang, 2009; Stadnicka & Ratnayake, 2018; Chi & Mackay, 
2015; Choudhry et al., 2012; Arditi & Chotibhongs, 2005). 

2.2. PCA applications in construction
PCA is a widely utilized tool across various fields for han-
dling questionnaire surveys (Gao et al., 2019; Chen et al., 
2020b; Xue et al., 2021). It serves as a statistical analysis 
method aimed at simplifying datasets. Employing orthog-
onal transformation, it linearly converts observations of 
potentially related variables into a set of linearly uncorre-
lated variables, termed principal components. These prin-
cipal components can be understood as linear equations 
featuring a series of linear coefficients indicating the pro-
jection direction. It’s worth noting, as highlighted by Chen 
et al. (2014), that PCA’s effectiveness is contingent upon 
the normalization or preprocessing of the original data. 
Within the construction industry, PCA has been extensive-
ly employed in research endeavors. It serves as a tool for 
extracting valuable insights such as market demand as-
sessment, customer satisfaction analysis, facility manage-
ment strategy formulation, corporate financing examina-
tion, quality assurance evaluation, and more, as evidenced 
by Nguyen et al. (2023), Chen et al. (2021), Han and Bogus 
(2021). Scholars suggest utilizing PCA for topics involv-
ing Likert scale questionnaire surveys ranging from 5  to 
9 scales, typically favoring 5 scale surveys, as recommend-
ed by Ji et al. (2021), Wang et al. (2024), Romo et al. (2024).
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3. Methodology

The formulation of the questionnaire aligns with the out-
lined aspects and factors, targeting distribution among ex-
perienced practitioners within the construction industry. 
Table 1 provides an overview of the quotation literature 
review, delineating each aspect. The review encompasses 
four key dimensions: market environment (ME), contractor 
status (CS), subcontractors’ status (SS), and project condi-
tion (PC), collectively encompassing 38 distinct factors. ME 
refers to factors arising from external price fluctuations or 
significant environmental changes. CS represents the com-
pany itself, which implements strategies for internal opera-
tions or project acquisition in the course of undertaking 
construction projects. SS encompasses the additional pro-
ject conditions provided by contractors in the budget pro-
posal, as well as the contractors’ reputation and payment 
records from previous projects, when submitting bids and 
pricing to the client. PC pertains to the conditions specific 

to the project itself during negotiation. Table 2 concisely 
encapsulates the names of these factors along with their 
corresponding descriptions, as extracted from the litera-
ture review.

Based on Table 2 and recommendation from the previ-
ous studies in the literature view section, a 5-point Likert 
scale questionnaire survey is suggested for practitioners 
with over 10 years of relevant experience (Ji et al., 2021). 
According to 95% confidence limits, a 40–60 category pro-
portion, and a 10% margin of error, the minimum num-
ber of effective returns should be greater than 92 (Chen 
& Hsu, 2008). The survey process took approximately six 
months from distribution to return. Out of 140 question-
naires distributed, 123 effective responses were received, 
meeting the statistical criteria. The majority of the returns 
are male practitioners forming 84.6% of the total. The ed-
ucation background for the responders explicates that 
those professionals involving in quotation are well-edu-
cated with college or higher degrees at 90.2% of the total.  

Table 2. Factor descriptions

Factor name Supported literature

ME

Logistic cost De Silva et al. (2017), Loosemore (2016), Arditi and Chotibhongs (2005)
Material cost Loosemore (2016), Arditi and Chotibhongs (2005)
Labor cost De Silva et al. (2017), Loosemore (2016), Arditi and Chotibhongs (2005)
Labor productivity Arditi and Chotibhongs (2005)

CS

Corporate strategy Loosemore (2016), Yin et al. (2014), Tserng and Lin (2002)
Material sufficiency Stadnicka and Ratnayake (2018), Yin et al. (2014), Arditi and Chotibhongs (2005), Tserng and Lin (2002)
Total project quantity Stadnicka and Ratnayake (2018), Loosemore (2016), Yin et al. (2014), Arditi and Chotibhongs (2005), 

Tserng and Lin (2002)
Construction efficiency Stadnicka and Ratnayake (2018), Yin et al. (2014), Tserng and Lin (2002)
Successful experience Stadnicka and Ratnayake (2018), Loosemore (2016), Arditi and Chotibhongs (2005)
Key techniques Stadnicka and Ratnayake (2018)
Project demand Loosemore (2016), Yin et al. (2014), Arditi and Chotibhongs (2005), Tserng and Lin (2002)
Bid preparation cost Stadnicka and Ratnayake (2018), Loosemore (2016), Yin et al. (2014), Arditi and Chotibhongs (2005), 

Tserng and Lin (2002)
Manpower sufficiency Stadnicka and Ratnayake (2018), Arditi and Chotibhongs (2005)
Quotation frequency Stadnicka and Ratnayake (2018), Yin et al. (2014), Tserng and Lin (2002)

SS

Inquiry frequency Stadnicka and Ratnayake (2018), Ulubeyli et al. (2010), Arditi and Chotibhongs (2005)
Competitor number Karaman and Sandal (2022), Stadnicka and Ratnayake (2018), Ulubeyli et al. (2010), Arditi and 

Chotibhongs (2005), Tserng and Lin (2002)
Information accuracy Arditi and Chotibhongs (2005), Tserng and Lin (2002)
Financial health Karaman and Sandal (2022), Stadnicka and Ratnayake (2018), Ulubeyli et al. (2010), Arditi and 

Chotibhongs (2005), Tserng and Lin (2002)
Inflation adjustment Stadnicka and Ratnayake (2018), Ulubeyli et al. (2010)
Successful experience Karaman and Sandal (2022), Stadnicka and Ratnayake (2018), Ulubeyli et al. (2010), Arditi and 

Chotibhongs (2005), Tserng and Lin (2002)
Bid terms Arditi and Chotibhongs (2005)

Table 1. Summary and clarification for quotation aspects

Aspect Definition
Market environment (ME) Factors resulting from external price fluctuations or significant environmental changes.
Contractor’s status (CS) The company itself that has strategies in place for internal operations or project acquisition in 

undertaking construction projects.
Subcontractors’ status (SS) The additional project conditions provided by contractors in the budget proposal and the reputation 

and payment records of contractors in previous projects when submitting bids and pricing to the client.
Project condition (PC) The conditions encompassed within the project itself during negotiation.
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Based on recommendations from previous studies (Ji et al., 
2021; Chen et al., 2020a; Chen & Hsu, 2008), SPSS soft-
ware was apt and used to conduct PCA and factor analy-
sis, yielding the following findings. Factor analyses were 
performed for each aspect individually. 

4. Results and discussion

4.1. Results from PCA analysis	
The reliability for the survey has Cronbach’ s α  = 0.817 
(>0.7 acceptable) and Kaiser-Meyer-Olkin (KMO) = 0.822 
(>0.6 acceptable) presenting a successful survey investiga-
tion (Chen & Hsu, 2008). Through the utilization of PCA, 
the factors with eigenvalues >1 in the aspects are consid-
ered. Starting with Aspect ME, the factors were combined 
into a single factor, also labeled according to the aspect 
in Table 3. In the case of Aspect CS, a post-transformation 
component matrix revealed three components: corporate 
adjustment, sub capacity, and quotation terms, as outlined 
in Table 4. Within Aspect SS, three components were iden-
tified: experience record, financial condition, and inflation, 
elucidated in Table 5. After undergoing transformation, the 
component matrix merged the factors within Aspect PC in-
to four components: project condition, project surround-
ings, internal demand, and external demand, as showcased 
in Table 6. Additionally, preference rankings for the afore-
mentioned aspects and factors were furnished. These pref-
erence rankings for aspects and their corresponding fac-
tors are presented in Table  7. Based on the PCA results 
and illustrated eigenvalues, Tables 3 to 6 present the de-

rived importance rankings for each dimension and the im-
portance rankings for the subcategories following factor 
analysis. From the initial 38 factors, 11 pivotal factors were 
identified that significantly influence subcontractor quota-
tion patterns.

The critical factors influencing bargaining behavior be-
tween contractors and subcontractors do not exhibit sig-
nificant distinctions. Subcontractors’ reliance is primarily 
upon internal company resources. Due to their exemp-
tion from assuming the full extent of project risks, sub-
contractors are particularly concerned with the accurate 
and timely receipt of payments. As evidenced by the av-
erage ratings falling within the range of 3  to 4 shown in 
Table 7, factors such as contractor’s financial records and 
contractor’s experience records hold a moderate to signifi-
cant level of importance for subcontractors. An observed 
distinctive data disparity is identified when subcontractors 
assess the situation of the contracting company. In this 
regard, the inclusion or absence of a price fluctuation in-
dex within the contract terms is not deemed a significant 
factor by subcontractors. Moreover, the contractual dura-
tion and scope of work are not as extensive for subcon-
tractors as they are for contractors undertaking complete 
project responsibility. The impact of price fluctuation index 
on their interests is comparatively limited. This also indi-
rectly reflects that subcontractors place greater emphasis 
on the conditions of their designated scope rather than 
the comprehensive nature of the entire project. This char-
acteristic is manifested in the project conditions section, 
where subcontractors regard key factors related to project 
design as more significant.

Factor name Supported literature

PC

Design Afshar et al. (2022), Stadnicka and Ratnayake (2018), Choudhry et al. (2012), Arditi and Chotibhongs 
(2005)

Construction-ability Afshar et al. (2022), Chiang (2009), Stadnicka and Ratnayake (2018), Chi and Mackay (2015), Choudhry 
et al. (2012), Arditi and Chotibhongs (2005)

Regional condition Afshar et al. (2022), Chiang (2009), Stadnicka and Ratnayake (2018)
Item quantity Afshar et al. (2022), Chiang (2009), Stadnicka and Ratnayake (2018), Choudhry et al. (2012)
Project type Chiang (2009), Chi and Mackay (2015), Choudhry et al. (2012)
Project amount Afshar et al. (2022), Chiang (2009), Stadnicka and Ratnayake (2018), Chi and Mackay (2015), Choudhry 

et al. (2012), Arditi and Chotibhongs (2005)
Project duration Afshar et al. (2022), Chiang (2009), Stadnicka and Ratnayake (2018), Arditi and Chotibhongs (2005)
Project area Arditi and Chotibhongs (2005)
Floor number Afshar et al. (2022), Stadnicka and Ratnayake (2018), Chi and Mackay (2015)
Material quantity Afshar et al. (2022), Chiang (2009), Stadnicka and Ratnayake (2018), Chi and Mackay (2015), Choudhry 

et al. (2012), Arditi and Chotibhongs (2005)
Roof type Choudhry et al. (2012)
Basement number Afshar et al. (2022), Stadnicka and Ratnayake (2018), Chi and Mackay (2015)
Hydrological 
environment

Choudhry et al. (2012), Arditi and Chotibhongs (2005)

Soil condition Chi and Mackay (2015), Choudhry et al. (2012), Arditi and Chotibhongs (2005)
Surrounding condition Afshar et al. (2022), Chiang (2009), Stadnicka and Ratnayake (2018), Chi and Mackay (2015), Choudhry 

et al. (2012), Arditi and Chotibhongs (2005)

End of Table 2
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Table 3. Factor loading after rotation for Aspect ME

ME

Renamed factor Factor Factor loading Explained variation

Market price
Material cost 0.851

63.02%
(eigenvalue = 1.89)Labor cost 0.778

Labor productivity 0.749
Total explained variation 63.02%

Table 4. Factor loading after rotation for Aspect CS

CS

Renamed factor Factor Factor loading Explained variation

Corporate adjustment

Corporate strategy 0.782
37.52%

(eigenvalue = 1.97)
Material sufficiency 0.747
Total project quantity 0.663
Construction efficiency 0.604

Sub capacity
Project demand 0.834 13.12%

(eigenvalue = 1.27)Key techniques 0.759

Quotation terms
Quotation frequency 0.807 12.25%

(eigenvalue = 1.23)Manpower sufficiency 0.758
Total explained variation 62.90%

Table 5. Factor loading after rotation for Aspect SS

SS

Renamed factor Factor Factor loading Explained variation

Experience record
Successful experience 0.951 40.71%

(eigenvalue = 1.50)Information accuracy 0.774

Financial condition
Financial health 0.849 23.62%

(eigenvalue = 1.40)Bid term 0.836

Inflation Inflation adjustment 0.997 15.46%
(eigenvalue = 1.00)

Total explained variation 79.78%

Table 6. Factor loading after rotation for Aspect PC

PC

Renamed factor Factor Factor loading Explained variation

Project condition

Design 0.751
27.42%

(eigenvalue = 1.98)
Project duration 0.734
Project amount 0.682
Construction-ability 0.643

Project surroundings

Hydrological environment 0.832
14.46%

(eigenvalue = 2.17)
Soil condition 0.772
Basement number 0.714
Surrounding condition 0.623

Internal demand

Floor number 0.808
11.02%

(eigenvalue = 1.88)
Roof type 0.693
Material quantity 0.632
Project area 0.596

External demand
Regional condition 0.756 8.05%

(eigenvalue = 1.10)Item quantity 0.733
Total explained variation 60.96%

Table 7. Preference ranking for aspects and factors

ME
(Average)

CS
(Average)

SS
(Average)

PC
(Average)

Fa
ct

or
s

Market price (3.29) Corporate adjustment (3.345) Financial condition (3.3) External demand (3.41)
Sub capacity (3.24) Experience record (3.28) Project condition (3.28)
Quotation terms (3.15) Inflation (3.12) Internal demand (3.13)

Project surroundings (2.82)
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Table  7  implies that, in a  broader context, it can be 
discerned that contractors and subcontractors exhibit rel-
atively minor disparities in their considerations of bar-
gaining behavior. The focal aspects they prioritize are not 
markedly distinct. However, divergences primarily manifest 
in the ranking of importance. Contractors tend to place 
greater emphasis on whether undertaking a project can 
yield additional profits or associated benefits. In contrast, 
subcontractors primarily concentrate on the successful ex-
ecution of ongoing tasks and the attainment of contrac-
tually stipulated rewards within the specified timeframe.

4.2. Discussion and managerial 
implications	
The implication for each aspect based on the result can be 
expressed as follows: 
(1)	 The management implications of ME: When subcon-

tractors are preparing their quotes and comparing 
market factors, their primary consideration is material 
cost fluctuations (mean: 3.41). This is because, dur-
ing construction, the supply of materials largely falls 
under the subcontractor’s  responsibilities, and the 
quantity of materials required surpasses that of la-
bor or machinery. Thus, it is the foremost factor in 
their pricing behavior. The second consideration is la-
bor cost fluctuations (mean: 3.28), with its mean being 
very close to that of labor productivity (mean: 3.18). 
Since both of these control factors are related to the 
value and cost of labor available in the current mar-
ket, subcontractors place a high importance on these 
factors, above the average value. In construction, the 
quality and cost of workers are crucial for a success-
ful project, hence fluctuations in wage prices signifi-
cantly impact subcontractors who maintain a certain 
quality standard.

(2)	 The management implications of CS: In the analysis of 
factors affecting the bidding behavior of subcontrac-
tors based on their company’s  internal situation, it is 
evident that when subcontractors decide on their bid-
ding strategy, their primary consideration is whether 
they can successfully complete the tasks assigned by 
the contractor. This takes precedence over the com-
pany’s current strategies or project volume. After all, 
having the capability to undertake the project is es-
sential to negotiating with the contractor and maxi-
mizing their own benefits. This priority is reflected in 
the factor analysis ranking, where the alignment be-
tween the contractor’s and subcontractor’s project re-
quirements is more important than the company’s in-
ternal adjustments or additional negotiations with the 
contractor. Furthermore, since this study focuses on 
subcontractors from Class A/B construction firms, the 
survey does not address the higher bid preparation 
costs associated with public project bidding process-
es. This is reflected in the data, showing that the sub-
contractors of sub-projects place less emphasis on bid 
preparation costs. Additionally, the number of negoti-
ation rounds does not significantly impact the bidding 
behavior of subcontractors.

(3)	 The management implications of SS: In the consoli-
dated analysis results of this study, the top two ranked 
factors under the subcontractor’s company situation 
are related to its current or past financial status. The 
top factor is related to the contractor’s financial sit-
uation, corroborating the earlier findings. This con-
firms that the contractor’s financial status indeed has 
a strong influence on the subcontractor’s negotiation 
behavior. This is also because the contractor’s financial 
payment ability determines the upper limit of the sub-
contractor’s bid. Understanding the contractor’s finan-
cial capacity in advance can significantly influence the 
subcontractor’s bidding behavior, potentially leading 
them to submit higher bids to maximize their profits. 
If the contractor’s financial situation cannot meet the 
subcontractor’s desired profit or cover the costs, the 
subcontractor may choose not to negotiate or adopt 
a passive approach during negotiations. Subcontrac-
tors may prefer to work with contractors who offer the 
highest profit potential to increase their own earnings. 
The lowest-ranked factor is “whether the price index 
fluctuations are accounted for in project pricing”. This 
corresponds with the observation that subcontractors’ 
bidding behavior is seldom affected by the number of 
negotiation rounds. 

(4)	 The management implications of PC: The quanti-
ty of deliveries and regional factors occupy the first 
and second positions in importance, aligning with the 
rankings derived from factor analysis. This indicates 
that in the consideration of project conditions, the 
impact of delivery quantity and regional factors sig-
nificantly influences subcontractors’ bidding behavior. 
Different regions present diverse architectural styles 
and excavation requirements for foundations. The de-
livery quantity varies based on regional construction 
methods, affecting the negotiation process. Subcon-
tractors might adjust the unit price of materials or la-
bor based on the quantity required. The subsequent 
factors are “construction-ability”, “project amount”, 
and “project duration”. These relate to the proj-
ect’s design specifications, indicating that pre-project 
planning affects subcontractors’ willingness to nego-
tiate. Factors such as whether the construction condi-
tions are acceptable to subcontractors, or whether the 
project cost aligns with the contractor’s financial capa-
bilities, are crucial considerations during negotiations. 
Project duration impacts whether subcontractors can 
fit the project into their schedules; if not, they may 
increase their bid to accommodate the project time-
line. The least influential factors, “soil conditions” and 
“hydrological environment”, are both below the aver-
age significance. These natural conditions are issues 
that the contractor must address during project de-
sign. Subcontractors tend to overlook these factors, as 
they are only responsible for completing the specific 
tasks assigned by the contractor. Thus, considerations 
of the surrounding environmental conditions are less 
apparent in their bidding behavior.
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5. Conclusions
The quotations submitted by private sector entities to the 
general contractor of a project exhibit notable variations 
driven by distinct considerations. The objective of this 
study is to meticulously delineate the factors exerting in-
fluence on these quotations within the purview of general 
contractors. In pursuit of this goal, an exhaustive explora-
tion of existing literature was undertaken, complemented 
by insightful interviews with subject matter experts. This 
comprehensive inquiry yielded the identification of four 
overarching dimensions, collectively encapsulating a com-
prehensive collection of 38  distinct impact factors intri-
cately linked to the intricacies of quoting behaviors. To 
empirically substantiate the significance of these factors, 
a survey was meticulously crafted and judiciously adminis-
tered among a cohort of construction industry profession-
als. The survey deployment yielded a noteworthy response 
rate of 123 valid responses out of a  total of 146 distrib-
uted surveys, indicative of a robust engagement with the 
research endeavor. Importantly, the survey instrument’s in-
ternal consistency and reliability were verified through the 
calculation of Cronbach’s Alpha, yielding an impressive co-
efficient exceeding the threshold of 0.8, thereby affirm-
ing the instrument’s credibility and robustness. With a rich 
dataset of responses at hand, a meticulous factor analysis 
was executed, unearthing and confirming the existence of 
the previously identified 38 impact factors. Furthermore, 
the analysis astutely elucidated the respective weights of 
these factors, unraveling their relative significance in influ-
encing the complex landscape of quotation determination. 
This intricate empirical exploration contributes substan-
tively to our understanding of the multifaceted dynamics 
underpinning quoting behaviors within the construction 
industry, shedding light on the intricate interplay of these 
factors and their consequential effects on the broader pro-
ject ecosystem. 

The factors undergo consolidation into distinct compo-
nents, which are subsequently assigned new names based 
on their preference rankings within the corresponding as-
pects: In Aspect ME, the factor becomes “market price”; 
in Aspect CS, the factors are labeled as “corporate adjust-
ment”, “sub capacity”, “quotation terms”, “financial condi-
tion”, “project condition”, and “inflation”; and in Aspect PC, 
the components are termed “external demand”, “project 
condition”, “internal demand”, and “project surroundings”. 
The primary disparities become evident in the hierarchical 
order of importance. Contractors exhibit a  proclivity for 
prioritizing the assessment of a project’s potential to gen-
erate additional profits or related advantages. In contrast, 
subcontractors concentrate predominantly on ensuring 
the successful completion of ongoing tasks and achiev-
ing stipulated contractual compensation within specified 
timeframes. This study concludes by highlighting: (1) the 
positive correlation of 31 out of 38 collected factors with 
the quotation process; (2) the varying degrees of influence 
of aspects and factors on construction quotation, as indi-
cated by their preference rankings; and (3) practical rec-
ommendations aimed at enhancing the quotation process.

This study is to broadly address the perceptions of 
most contractors regarding the influencing factors in their 
quotation behaviors, with a specific focus on analyzing the 
variations in factors affecting the quoting practices of con-
struction firms. Given the diverse nature of subcontractors 
across different facets, such as assumptions, foundations, 
templates, machinery, and other distinct dimensions within 
construction projects, varying considerations at different 
professional levels are inevitable. Consequently, the fac-
tors influencing the quotation process may also diverge 
accordingly. To facilitate further research endeavors, it is 
imperative to expand the scope of study and broaden the 
sample size to encompass a more comprehensive array of 
experts from various specialized fields within the construc-
tion industry. This approach will enable a precise delinea-
tion of the impact factors and enhance the study’s preci-
sion and applicability through an increased sample size. 
Moreover, given that the study focuses on Taiwan, it is cru-
cial to consider the differences between Taiwan and other 
regions. This reflection will help determine the study’s ap-
plicability and the broader relevance of its findings.
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