
* Corresponding author.  
E-mail address:  nntoan@uneti.edu.vn  (N. T. Nguyen) 
 
 
© 2021 Growing Science Ltd. All rights reserved. 
doi: 10.5267/j.jpm.2021.6.001 
 
 

 
 

  
 

Journal of Project Management 6 (2021) 171–178 
 

 

Contents lists available at GrowingScience 
 

Journal of Project Management  
 

homepage: www.GrowingScience.com 
 
 
 

 
 
 
 
Factors affecting the competition of an irrigation construction project using state budget funds   

 

Trong Lam Vua, Ngoc Toan Nguyenb* and Thi To Phuong Nguyenc 

 
aCommunist Review, Vietnam 
bUniversity of Economics - Technology for Industries, 456 Minh Khai, Hai Ba Trung, Ha Noi, Vietnam 
C H R O N I C L E                                 A B S T R A C T 

Article history:  
Received: May 1, 2021 
Received in revised format: May 
6, 2021 
Accepted: June 3, 2021 
Available online:  
June 10, 2021 

 The objective of this paper is to evaluate factors affecting the progress of completing construc-
tion of irrigation projects using state budget funds. To achieve the goal, to research and conduct 
surveys of investors, contractors, managers of irrigation construction investment projects. Anal-
ysis results from 269 valid questionnaires using SmartPLS 3.6 software showed that all 6 factors: 
Investor, Peripheral, Capital, Contractors, Consultant, Convenience, all factors have a positive 
impact on progress of completing irrigation construction projects using state budget funds in 
Thai Binh province, Vietnam. 
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1. Introduction 
 

To effectively manage investment capital from the State budget, project completion progress is a key factor determining 
effective capital management. Because the capital management process depends on the project completion process. There-
fore, in this section, the authors study in-depth the factors affecting the progress of completing the construction of irrigation 
works using the State budget in Thai Binh. Completing an irrigation project on schedule is one of the top factors in evalu-
ating a successful project, and effectively managing investment capital. Getting a project to work on schedule is a complex 
process that involves planning, monitoring, and controlling all aspects of a project; stimulating all actors to participate in 
that project to achieve the project objectives on time with costs, quality, and capabilities available. However, the construc-
tion industry is one of the specific industries, so during the construction process, there are always many difficulties, such as 
administrative procedures, contractor (construction party) capacity, and private investors. Some of the requirements in the 
construction process from the investor, especially the construction of irrigation works, depend heavily on natural conditions. 
Therefore, the construction industry is also influenced by many objective and subjective factors such as environment, 
weather, labor, equipment, materials, etc. In Thai Binh, most of the irrigation projects using State budget capital have been 
put into use yet do not meet the requirements of time, cost, and work quality, leading to construction projects. Irrigation 
works funded by the State budget have not completed progress as expected by the parties involved (slow completion of 
progress). The reason is that the investor is slow to hand over the site, the adjustment of construction design documents - 
cost estimates, supervision consultancy is not tight, not guaranteeing the payment capital, disbursement of capital is not 
timely, arising from adjusting the price of materials, the main contractor does not guarantee construction capacity, etc. 
Specifically, the Southern Coastal Corridor; Cong Vu Thu belongs to the irrigation system project of Subregion X - Vu 
Thu; Total investment capital disbursement is 1,886 billion Dong, equal to 66% of the capital plan. In addition, there are 
projects that have not yet completed progress at the Provincial Construction Project Management Unit (total of 148 bidding 
packages). Therefore, in the Report on the implementation of the Resolution of the Provincial People's Council on the socio-
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economic development task of Thai Binh province (2017 - 2018) has identified several key tasks of house management. 
water in the fields of planning - architecture, urban development and technical infrastructure, housing development, the 
management and maintenance of rural transport infrastructure are regularly coordinated by the relevant authorities. subsid-
ence has been overcome and the work of maintaining and repairing damaged and degraded roads has met the needs of 
people to circulate and transport goods. The slow completion of the construction projects of irrigation works using state 
budget funds in Thai Binh province has caused some negative impacts on individuals and society at present. Typically, it is 
wasting human and material resources, reducing the efficiency of capital use, failing to achieve the goal of creating a favor-
able business environment, stabilizing the socio-economy, improving income, increasing high quality of life of the people, 
and creating a competitive advantage for the locality. There are many factors leading to the delay in the project, the extent 
of the project being incomplete compared to the original plan. From there, reducing efficiency when putting the project into 
operation or even causing the project to fail. Therefore, it is very important to identify the factors that influence the project 
completion progress from start to finish. Currently, in Thai Binh, there are no studies to evaluate the factors affecting the 
progress of completing construction of irrigation works to help the project participants identify the causes of progress. the 
completion of the irrigation work construction project. 

Construction investment projects of the public sector always account for a high proportion in the construction industry, the 
success or failure of this type of project will greatly affect the society in many aspects. Construction projects in the public 
sector always come with a relatively complex procedure, going through many stages from investment preparation to com-
pletion, handover, and use. to many State agencies such as construction management agencies, financial management agen-
cies, banks, treasury, etc. Therefore, research to evaluate the factors affecting the completion progress and solutions to 
increase the likelihood of success for construction projects in the public sector is very necessary. 

This paper presents the results of a study aimed at identifying and analyzing the factors affecting the progress of completion 
of an irrigation project using budget funds and proposing mitigation measures. the harm of the risks. 

The structure of the article in addition to the introduction includes: Research overview, research methods, research results 
and conclusions. 

2. Literature review 

Irrigation work construction projects are projects to build works using State budget capital or using State budget capital 
with a minimum percentage as prescribed by law. Nguyen et al. (2004) identified five factors most influencing the success 
of large projects (valued at over USD 1 million) in Vietnam: Project Commitment; Adequate funding throughout the project; 
Sufficient resources; Project manager qualifications; Diversity / qualifications of the project management board. After factor 
analysis, the author identified 15 factors affecting success and grouped them into 4 groups called 4 COMs, including: com-
fort; competence; commitment; information (communication). The relationship between success factor (success factor) and 
PSI index (Project Success Index) was also determined by Hoang (2008). The PSI index according to this study is under-
stood to include four factors: Project completion time; Project implementation costs; Project quality; Safety issues during 
implementation. For projects implemented according to the design - construction method, Ong et al. (2011) has also studied 
and drawn the most important success factors for this type of project are: Sufficient finance to complete the project; The 
commander in chief is capable, experienced, and powerful; The contractor is experienced and has high reputation; Contrac-
tors combine well between design plan and appropriate construction methods; Contractor has strong competence in design 
and construction management. The main factors affecting the success of the project are Chan et al. (2004) review includes: 
Project management activities; Project procedures; External environment; Factors related to the project; Factors related to 
people. For public construction projects, according to Tabish et al. (2011) as a whole, public construction projects are largely 
influenced by groups of factors: Perception and compliance with rules and regulations; Effective cooperation between the 
parties involved; Clearly plan and define the scope of the pre-project. Through an overview of the studies, this paper pro-
poses the following factors: 

2.1. Consultant 

This group of factors represents the Competence of consultants in construction activities such as design consultancy, super-
vision consultant, project management consultant, cost management consultant. The higher the capacity of the Consultants, 
the less fluctuations in the completion progress of an irrigation construction project, which means that a project without 
construction may exceed or be completed on schedule and on time. Therefore, the author proposes a group of factors related 
to the consultant's capacity including: 

- Personal capacity of Design Consultant. 
- Personal capacity of Supervision Consultant. 
- Personal capacity of project management consultant. 
- Ability to exchange information between the Consultant and the Investor. 
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- Capacity of coordination between the Consultant and the Contractor. 
- Support capacity of Consultant and Investor. 

Hypothesis H1: The Consultant group has a negative correlation to the project progress. In other words, the higher capacity 
of the consultants, the shorter the project progress. 

2.2. Investor 

This group of factors represents the Investor's capacity. Investors need to have certain abilities such as providing project 
information in a timely manner to project stakeholders; being knowledgeable about construction law; coordinating imple-
mentation of the contract with the parties to the project; solving the difficulties and troubles of the project. The author 
expects that the Investor's capacity has a negative correlation with the project progress, or the higher the Investor's capacity, 
the shorter the project progress will be. Therefore, the author proposes a group of factors related to the Investor's capacity 
including: 

- Competence to authorize subordinates. 
- Negotiation capacity. 
- Capacity to coordinate with the parties involved in the project. 
- Ability to make decisions. 
- The project's capacity to solve arising difficulties and problems. 
- Awareness of the Investor's roles and responsibilities. 

Hypothesis H2: The Investor related factors group has a negative relationship to the project progress. i.e., the higher the 
capacity of the Investor, the shorter the project progress. 

2.3. Contractors 

This group of factors shows the Contractor's capacity, this capacity is reflected in a number of points such as the ability to 
manage project finance; Show full responsibility in the project construction process; closely coordinate with the parties 
involved in the project; has a team of professional staff, with a sense of responsibility, high technology; having modern and 
complete construction equipment and machinery ...; The author expects that the Contractor's capacity has a negative corre-
lation with the project progress, or the higher the Investor's capacity, the shorter the project progress. Therefore, the author 
proposes a group of factors related to the Contractor's capacity including: 

- Personnel capacity of Main Contractor, 
- Main contractor's financial capacity, 
- Machine and equipment capacity of the Main Contractor, 
- Main contractor's financial management capacity, 
- Capacity for coordination between Contractor and Investor, 
- Ability to exchange information between the Contractor and the Consultant and the Investor. 

Hypothesis H3: The group of factors related to the contractor has a negative correlation to the project progress. In other 
words, the higher the capacity of the contractor, the shorter the project progress is. 

2.4. Capital 

This group of factors shows the willingness of capital to provide for the project such as timely provision of capital to the 
parties, effective financial resource management, and the author expects the availability of capital. for a project that is 
negatively correlated to the project's progress, or the higher the availability of funds to finance the project, the shorter the 
project progress will be. Therefore, the author proposes a group of factors related to Capital sources including: 

- The project capital is fully and promptly provided for the participating parties, 
- Effectively manage the State's financial resources, 
- Balance and allocate capital in accordance with the approved plan, 
- Settlement of capital payment in accordance with regulations and on time. 

Hypothesis H4: The group of factors related to capital in the project process has a negative correlation to the project progress. 
Or the more sufficient and timelier the capital in the project process is, the shorter the project progress will be shortened. 
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2.5. Peripheral 

This group of factors shows external factors that can affect changes in the completion of the project, this group of factors is 
related to objective and subjective factors such as natural conditions, economic factors, administrative procedures, legal 
policies, etc., the author expects external factors to have a negative correlation to the project progress, the higher the stability 
of these factors, the higher the expected progress. The sentence is shorter. Thus, the author proposes groups of factors 
related to peripheral factors, including: 

- Finance is inflationary, 
- Material prices increased out of control, 
- Unforeseen geological and weather conditions, 
- Errors and inconsistencies in the construction contract, 
- Management agencies are slow to make decisions, 
- Complicated legal procedures. 

Hypothesis H5: The group of factors related to the Peripheral factors has a negative relationship to the project progress. In 
other words, the higher level of stability of external factors, the shorter the project progress is. 

2.6. Convenience 

This group of factors represents different factors that can affect the completion of a project, this group of factors related to 
funding, contracts, human resources involved, legal procedures, ..., the author expects that the favorable factors in the project 
process are negatively correlated to the project progress, the higher the stability of these factors, the more the project pro-
gress is withdrawn. short. Therefore, the author proposes a group of factors related to Facilitation factors in the project 
process including: 
 

- Adequate funding throughout the project, 
- Full and comprehensive contract, 
- Availability of resources, 
- The continuous participation of the project participants, 
- Clear, fast and timely payment procedures are instructed, 
- High sense of responsibility of the parties involved in the project. 

 
Hypothesis H6: The group of factors related to the profitability in the project process has a negative correlation to the project 
progress, i.e., the more favorable factors are in the project process, the shorter the project progress. 
 
3. Research method 
 
Research sample is contractors, investors, management agencies for irrigation construction projects in Thai Binh province, 
Vietnam. To collect data, the author sent survey questionnaires to related parties such as contractors, investors, consultants, 
project management agencies, ... The author sent all 350 survey forms and concluded Results obtained 289 questionnaires, 
after classification and data entry into the software, only 269 valid votes were left for analysis. Based on theoretical research 
and inherited from the studies of different authors on the factors affecting the project progress. The author has exchanged, 
discussed, and consulted with several experts in the construction industry along with qualitative research. The author pro-
poses a research model including the dependent variable and 06 independent variables. In which, the dependent variable is 
the change in the project completion progress; The independent variables are factors including (1) the consultant; (2) Inves-
tor; (3) Contractor; (4) Capital sources; (5) Peripheral and (6) Facilitation in the project implementation process. Accord-
ingly, the dependent variable (changes in the project completion progress) and independent variables are identified: 

TPI = (Actual / Expected Time - 1) ×100 

The possible scenarios are 
Project is behind schedule
Project exceeds progress

Project on sc
0

hedule

0

0
TPI

>
= <
=

 

On that basis, the multi-variable regression model was built by the author as follows: 

 Y = β0 + β1X1 + β2X2 + β3X3 + ... + βkXk + ei 

where Y: Dependent variable - Change in progress of completing a construction project. 
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β0: Constant. 

β1, β2, …, βk: Regression coefficients, 

X1: Consultant's group of factors, X2: The group of factors related to the Investor, X3: Group of factors related to Contractor, 

X4: Group of factors related to Capital Resources, X5: Peripheral group of factors, X6: Factors related to convenience. 

The study uses qualitative research to determine the factors affecting the completion progress of investment projects in the 
construction of irrigation works using state budget funds. From there, proceed to build the scale. Then, consult experts in 
the construction and irrigation sector, the guidance of instructors and adjust the scale, add observed variables in groups of 
factors that influence the complete survey questionnaire. Quantitative research aims to measure the impact of factors affect-
ing the completion progress of investment projects on construction of irrigation works using state budget funds, assessing 
the reliability of the scale. . At the same time, test the research model. Use the 5-level Likert scale (from 1: totally disagree 
to 5: totally agree) to quantify. The author used SPSS 23 software and Smart PLS 3.6 software to analyze data and some 
analysis methods used in the topic such as: Descriptive statistical methods; Assessment of reliability coefficients Cronbach's 
Alpha; Exploratory Factor Analysis (EFA) (Henseler et al., 2009, 2015); calculate the average value of the scale to evaluate 
the influence of the independent factors on the dependent variable; Multivariate regression analysis method to test the 
suitability of the research model (Hair et al., 2011, 2014, 2017).  From there, the author proposes the research model in-
cluding the dependent variable and 06 independent variables. In which, the dependent variable is the change in the project 
completion progress; The independent variables are factors including (1) the consultant; (2) Investor; (3) Contractor; (4) 
Capital sources; (5) Peripheral and (6) Facilitation in project implementation process. Accordingly, the dependent variable 
(changes in the project completion progress) and independent variables are identified: 

 

 Fig. 1. Research model 

Based on studies that have been done in the past, combined with factors that affect the success of the project. The author 
proposes 06 hypotheses with observed variables in 06 groups of factors affecting the progress of completing irrigation 
projects using State budget capital. The observed variables are also a prerequisite for establishing a questionnaire to identify 
factors influencing changes in the progress of completing the construction of irrigation works using State budget funds in 
Thai Binh province. The questionnaire will be sent to all stakeholders in several public investment projects in Thai Binh 
province. The author uses the 5-level Likert scale in the survey questionnaire, the Likert scale is the most used measure in 
socio-economic research and is evaluated according to 5 specific levels such as: 

Level 1 2 3 4 5 
Effect No effect Little effect Moderate effect Much influence Very much impact 

4. Result 

The study has built up 06 groups of factors affecting the progress of completing an irrigation project using State budget 
funds in Thai Binh province, including: (1) Consultant; (2) Investors; (3) Contractor; (4) Capital sources; (5) Peripheral; 
and (6) Convenience. Results of testing the scale with Cronbach's Alpha reliability coefficients and exploratory factor anal-
ysis (EFA). With 06 components and a scale of factors affecting the progress of completing an irrigation work construction 
project using State budget funds, Thai Binh province can reach the acceptable level of reliability. The results of testing the 
overall reliability of the scale are as follows: 
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Table 1 
Construct Reliability and Validity 

 Cronbach's 
Alpha rho_A Composite Reliability Average Variance Extracted (AVE) 

Investor 0.911 0.911 0.911 0.672 
Peripheral 0.890 0.890 0.890 0.669 
Capital 0.898 0.898 0.898 0.638 
Contractors 0.872 0.872 0.872 0.695 
Consultant 0.910 0.911 0.910 0.629 
Convenience 0.872 0.872 0.872 0.694 
Progress of completing the irrigation 
work construction project 0.982 0.982 0.982 0.666 

From the above table shows, all scales satisfy the reliability and validity conditions and qualified for the differential validity 
test. 

Table 2 
Discriminant Validity: The results of Fornell-Larcker Criterion 

  Investor Peripheral Capital Contractors Consultant Convenience 

Progress of 
completing the 
irrigation work 

construction 
project 

Investor 0.82             
Peripheral 0.191 0.818           

Capital 0.01 0.038 0.799         
Contractors 0.289 0.236 0.282 0.833       
Consultant 0.02 0.039 0.049 0.393 0.793     

Convenience 0.267 0.197 0.022 0.438 0.037 0.833   
Progress of completing the irriga-

tion work construction project 0.014 0.022 0.036 0.285 0.04 0.012 0.816 

 
All values outside the diagonal are smaller than the values on the diagonal, which means that the research variables in the 
research model ensure that the differential validity is satisfied to test the research hypotheses. of the research model. The 
results of the bootstrap test of research hypotheses are as follows: 
 

 
 

Fig. 2. The results of testing research hypotheses 
 
From the results extracted from the research software, the results show that all 6 factors positively impact the progress of 
completing irrigation project construction in Thai Binh province. Specifically, the consultant factor has the strongest impact 
on the completion of an irrigation project in Thai Binh province with the impact factor of 0.235 at the significance level of 
1% (P_value = 0.000). The weakest impact factor is the contractor factor with an impact factor of 0.113 at a significance 
level of 1% (P_value = 0.000). The results of the research hypotheses are summarized in the following table: 
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Table 3  
Summary of research hypotheses 

 Original Sam-
ple (O) 

Sample Mean 
(M) 

Standard Deviation 
(STDEV) 

T Statistics 
(|O/STDEV|) 

P Val-
ues 

Investor  Progress of completing the irrigation work 
construction project 0.203 0.205 0.013 15.379 0.000 

Peripheral  Progress of completing the irrigation 
work construction project 0.171 0.169 0.011 14.908 0.000 
Capital  Progress of completing the irrigation work 
construction project 0.191 0.190 0.013 14.556 0.000 

Contractors  Progress of completing the irrigation 
work construction project 0.113 0.114 0.009 13.253 0.000 

Consultant  Progress of completing the irrigation 
work construction project 0.235 0.234 0.014 17.256 0.000 
Convenience  Progress of completing the irrigation 
work construction project 0.130 0.130 0.012 10.647 0.000 

 
All the hypotheses of the research model are supported. 
 

Adjusted R2 to reflect the influence of the independent variables on the dependent variable. Specifically, in this case, 06 
independent variables affected 59.09% of the changes on the dependent variable. The results of regression analysis show 
that, at present, there are 06 factors affecting the progress of completing the irrigation project construction using State 
budget capital in Thai Binh province. This result is also consistent with previous studies. The research model shows that 
these four factors explain 46.1% of the variation in the progress of completing an irrigation project using State budget funds 
in Thai Binh province and accept it. hypotheses about the influence of the inter-factor group.  
 
5. Conclusion 
 

In most general construction works, especially irrigation and hydropower projects, the on-time completion of the project on 
schedule depends on investment efficiency of the contractor as well as the investor. Conversely, if the construction progress 
is delayed, it will cause some damage to the contractor, but will greatly damage the investor, making the investment inef-
fective. Therefore, the management and control of construction progress to ensure that the works are executed on schedule 
is a real issue that needs to be addressed. From the research results, the article proposes several solutions to improve the 
completion progress of construction projects using the State budget in general and irrigation construction projects using the 
State budget. as follows: 
 
1. Strengthen the management of construction progress, consider progress as an ordinance to be accomplished as follow,  
 

• Check and urge the construction progress of unit works which must be consistent with the total construction pro-
gress,   

• Ensure the exact control times on the total progress such as time of blocking flow, completion time of diversion 
works, completion of construction over floods, 

• To do well the work acceptance test, work acceptance of the unit's works, issue price slips and timely allocate 
capital to encourage and create conditions for the units to complete the work items on time. 
 

2. Based on the total work construction schedule, it is necessary to detail and concretize the construction plan, which is the 
weekly, monthly, quarterly, or yearly work progress plans to serve as a basis for inspection and monitoring. and as the basis 
for planning the reasonable technical material supply plan. 
 
3. The work items participating in the diversion plan such as: Drainage to take water through the dam body, hydroelectric 
tunnel, flood spillway are the key works that need to be paid attention and constructed in a timely and ensured manner.  
 
4. The items as the basis for the installation of equipment to serve the crazy first unit need to have a prioritized plan and 
synchronous construction to achieve the set goals. 
 
5. Measures are required to control progress to ensure smooth construction progress and achieve reasonable capital expendi-
ture during construction. 
 
Strictly implementing the planned schedule is the goal to reduce costs in the construction process of the construction units. 
Depending on the conditions of each locality, unit and construction site, new solutions with high efficiency will be offered. 
The slow disbursement of capital will seriously affect the project implementation progress, so the project management board 
should request the investor to have timely and appropriate capital mobilization measures, plans, and contingency plans. 
when facing capital difficulties, to ensure disbursement in accordance with the project schedule, avoid capital shortage, 
slow payment to construction contractors so that the contractor can ensure sufficient resources to carry out the next works.  
The Project Management Board should propose investors to implement measures to ensure capital mobilization for the 
project as follows: 
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• Calling and cooperating in investment with secondary investors, especially foreign investors investing heavily in 
Vietnam with strong financial potentials such as Korea, Japan, The United States, etc., 

• Having a really feasible incentive policy for the employees and their family members when buying a house for the 
project, 

• Develop strategies, promote marketing, PR, approach potential customers and investors to promote effective sales 
according to the project's progress to have more capital to carry out the project judgment, 

• Diversify loan sources for projects, 
• Proper construction progress plays an important role in ensuring the construction time of a project so project man-

agement must seriously invest time in reviewing, checking and approving exam schedules. construction by the 
contractor. 

 

Reasonable construction progress is to meet technical requirements with a reasonable construction order, ensure the con-
struction period, use air-conditioning human resources in construction, and stream capital into the works reasonably. To do 
the above work, it is necessary to apply the process of construction management and approval of construction progress. 
During the construction process, due to many different reasons, the delay of some work is inevitable, the project manage-
ment board needs to monitor and take measures to overcome the slow progress, to fulfill the responsibility. In this task, the 
project management board should adopt a process of monitoring and remedying the construction progress. The results of 
the study on factors affecting the progress of completing the irrigation works construction project using State budget funds 
in Thai Binh province show that the research objectives have been achieved. However, like many other studies, this study 
still has the following limitations:  
 

Firstly, the research is only tested for projects on construction of irrigation works funded by the State budget; Research 
samples were selected by convenient sampling method, so the generalization of research results is not high. 
 

Secondly, the study uses multiple linear regression analysis to test theoretical models and research hypotheses. Therefore, 
the interaction between factors affecting the completion of an irrigation work construction project using State budget funds 
has not been tested. 
 

Because of the above limitations, the repeated studies need to be verified for both BOT projects, ODA-funded projects; 
projects using FDI capital, etc. for many different time periods of the year, and using other data processing techniques and 
other analytical methods for a more comprehensive assessment. 
 
References 
 
Chan, A. P., Scott, D., & Chan, A. P. (2004). Factors affecting the success of a construction project. Journal of Construc-

tion Engineering and Management, 130(1), 153-155. 
Dang N. C. (2011). The success factors of the project are implemented according to the design - construction method in 

the southern region. City University of Technology. HCM City. 
Hair, J.F., Ringle, C.M., & Sarstedt, M. (2011). PLS-SEM: in deed a silver bullet, Journal of Marketing Theory and 

Practice, 19(2), 139-151. 
Hair, J.F., Hult, G.T.M., Ringle, C., & Sarstedt, M. (2013). A Primer on Partial Least Squares Structural Equation Mod-

eling (PLS-SEM), Sage Publications Ltd, London. 
Hair, J.F., Henseler, J., Dijkstra, T., Sarstedt, M., Ringle, C., Diamantopoulos, A., Straub, D., Ketchen, D., GTM, H., & 

Calantone, R. (2014). Common beliefs and reality about partial least squares: comments on Rönkkö and Evermann, 
Organizational Research Methods, 17(2), 182-209. 

Hair, J. F., Hult, G. T. M., Ringle, C. M., and Sarstedt, M. (2017). A Primer on Partial Least Squares Structural Equation 
Modeling (PLS-SEM), 2nd Ed., Sage: Thousand Oaks. 

Henseler, J., Ringle, C.M. and Sarstedt, M. (2015). A new criterion for assessing discriminant validity in variance-based 
structural equation modeling. Journal of the Academy of Marketing Science, 43(1), 115-135. 

Nguyen, L. D., & Ogunlana, S. O. (2004). A study on project success factors in large construction projects in Vietnam. 
Engineering, Construction and Architectural Management, 11(6), 404–413. 

Hoang, T. S. (2008) Set up a model to evaluate the success of a construction project according to PSI indicators. City Uni-
versity of Technology. HCM City. 

Ong, S. P., Jain, A., Hautier, G., Kocher, M., Cholia, S., Gunter, D., ... & Ceder, G. (2011). The materials project. Materi-
als Project. 

Tabish, S.Z.S, Kumar A.B.G, & Neeraj J.H.A. (2011) Identification and evalueation of success factors for public con-
struction projects. Construction Management and Economics (August 2011) 29, 809–823. 

 
 

  

© 2021 by the authors; licensee Growing Science, Canada. This is an open access ar-
ticle distributed under the terms and conditions of the Creative Commons Attribution 
(CC-BY) license (http://creativecommons.org/licenses/by/4.0/). 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


