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Abstract 
 
This paper aims to evaluated the quality control of project implementation and the determining factors conformity of the implementation 
of the contract quality plan on the project. Here we discuss road projects in East Kalimantan because according to the central government 
infrastructure instruction that must be prioritized is road construction. Because there is still a lack of service on road infrastructure in East 

Kalimantan. Statistical method is Importance Performance Analysis (IPA), through validation and reliability testing variable item 
through data collection of respondents in the form of questionnaires. Factors that cause a striking difference between contract execution 
plans with the quality of the road project in East Kalimantan. Have weaknesses in operational variables (X 1) indicator more obvious 
scheduling system and planned (X 1.6) it has a score of 0.55 and human resource variables (X 3) on the recruitment and training of the 
indicator (X 3.12) has a score of 0.56. This paper provides references to insight and understanding about method of evaluating noncon-
formity, corrective and preventive actions in implementing contract quality plans in project implementation. 
 
Keywords: Quality control, Importance Performance Analysis, Road project  

1. Introduction 

Contact Quality Plan has Investigated to be applied in the determination of the quality of the current project [1,2,3,4,5,6,7]. In the case 

of particular occasionally implementation, still less satisfying. so the necessary steps are taken to ensure that project activities have been 
conducted according to plan Quality Contacts that has been made and approved prior to implementation of the project activities. If not 

suitable then action needs to be taken quality control project implementation based on the employment contract that was already agreed 
between the giver tasks (Owner) and recipients of job duties (User). In principle the use of use of quality contract on the project plan is to 
detect quality control project implementation. Besides the advantages, the use of a quality plan in the contract need interpretation the 
observant and conscientious. so the results are expected to be fit and be accountable. Therefore, the performance of the implementation 
plan of the quality contract on the quality of the project should be evaluated and analyzed, and tested that the accuracy of and the results 
obtained should be accountable. 

2. Determination Of Data 

This research was conducted with the census method/ questionnaire because the number of respondents who made the object of research 
is only confined to stap companies involved in road construction project in East Kalimantan. The data used in this research is the primary 
data and secondary data. Primary data obtained from observation through the list of questions has been prepared (Questionnaire) to the 
respondent in question. 

2.1. General Overview Respondent 

The population of this research is Local Construction services company stap located in East Kalimantan as the giver of the service (user) 
and staf government agencies and private Users as the service (ouner). Than planned as many as twenty projects (one hundred and 
twenty respondents) that returns as many as fourteen projects (eighty four respondents).  
Questionnaire the questionnaire distributed to every instance of the construction services company and populated by the people under-

stand the plan of quality and understand its application at the company. Respondents include: from the giver Owner; Project Manage-

ment (PM), Site Manager (SM), and Site Engineering (SE), and from users of the service, Leadership project (PI), Technical support 
(BT), field Coordinator (KL). 
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2.2 The questionnaire 

Questionnaire in this study consists of two parts:  
a. General 

Contains the data of the respondents which includes the identity of government agencies from the service recipient questionnaire fill-

er (owner). Purposes so that the information obtained from the respondents can be trusted and can be accountable. 
b. Main 

Contains questions about the obstacles the implementation evaluation of the control of rendering the application of Contact Quality 
Plan on the application of the implementation of the project. 

2.3 Characteristics of respondents 

The following is an overview of the characteristics of respondents: 
a. Department/company 

b. The capacity  
c. Experience  
d. Education  
e. The age of  

 

2.3.1. General Overview Respondent 

 
The population of this research is Local Construction Services Company staff located in East Kalimantan as the giver of the service (user) 

and staff government agencies and private Users as the service (owner). 
Than planned as many as twenty projects (one hundred and twenty respondents) that returns as many as fourteen projects (eighty-four 
respondents), then the result of the dissemination of the questionnaire research on the instances of user services (public works), There are 
six projects that did not return the four public works project of Samarinda and two public works project Kutai Timur, while for a con-
struction services company doesn't return six related companies on six the project is being implemented by six instances of service users 
who do not return the questionnaire so that the name of the company construction services cannot be known. 

 

2.3.2. The following description of respondents 

 

A. characteristics of the Agency/Company Respondents 
 

 
Fig. 1: Characteristics of establishments/Company Respondents 

 

From The Picture. 1, it can be noted that of the 14 Establishments/companies each taken three people to serve as respondents. 
B. Characteristics of the position of the respondent 
 

 
Fig. 2: The characteristics of the position of the respondent 

 
From The Picture. 2, can be known that 42 of those respondents each consisting of 33% or 14 respondents who have tenure as PM, SE, 
and SM. 
C. The last Education Characteristics of respondents 
From the Picture. 3 below, can be known from 42 respondents, most people have an education last up to s. 1, namely amounting to 
81% or 34 people. 
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Fig. 3: Last Education Characteristics of respondents 

D. Age of Respondent Characteristics (in years). 
 

 
Fig. 4 Characteristics Age Respondents 
Figure 4, known from 42 people most respondents already aged between 31-year up to 35 years, namely amounting to 38% or 16 people. 
E. the company/Agency Characteristics of respondents (Owner) 
 

 
Fig. 5: Characteristics of establishments/companies Implementing Respondents 

 
From The Image 5, be aware that 42 of those respondents, mostly from DPU Kutai Kartanegara namely amounting to 72% or 30 re-
spondents. 
F. Officials Experience Characteristics of respondents  
The following Figure 6, it can be noted that 42 of those respondents, most of it is not known how long experience working as a PPTK i.e. 
of 63% or 25 people. 
 

 
Fig.6: Implementing the respondent Experience Characteristics As Officials implementing technical activities (in years) 

 
G. Technical Assistance Experience Characteristics of respondents (Owner)  

 

 
Fig. 7: Implementing Respondents Experience Characteristics As technical assistance (in years) 

 
From The Picture. 7, it can be noted that 42 people from the majority of respondents who had experience working in the field of technical 
assistance for four years that is as much as 26% or 11 people. 
H. Characteristics of the Field Coordinator Experience respondents (Owner) 
The Following Picture. 8, can be known that 42 of those respondents, most of it is not known how long his experience working as a co-
ordinator for a field that is as much as 24% or 10 people. 
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Fig. 8: Implementing characteristics of Respondents Experience as the Coordinator of the field (in years) 

 
The last Education Characteristics of respondents (Owner) 
The Following Picture. 9, known from 42 respondents, most people have an education last up to s. 1 of 74% or 31 people. 
 

 
Fig.9: The respondent Executors Last Education Characteristics 

 

J. Characteristic Age of respondents (Owner) 
The following is an overview of the characteristics of the Age of respondents (Owner) 
 

 
Fig10: Characteristics Age Respondent Executors (in years) 

Picture 10, known from 42 people most respondents already aged between 36 years up to 40 years that is as much as 38% or 16 people. 

2.4 Research variables 

The variables analyzed in this research is the dependent variable and differentiated into independent variable.  
1. the dependent Variable (Y) is variable depending on which its existence is influenced by other variables. The dependent variable in 

this study was the evaluation of the suitability of the Implementation Plan of the quality of the contract on the project. This varia-
ble is a dummy variable. These variables are nominal scale: 

a.  A value of 0: for evaluation before  
b.  A value of 1: for after the evaluation 
2. The independent variable (X) is the free variable that would later influence the dependent variable which consists of: 

a.  The first variable (X1) is operational. 
b.  The second variable (X2) is finance. 
c.  A third variable (X3) is human resources. 
d.  Provisional Hand Over (PHO) 

3. Methods of data analysis 

Discussion the analysis of the results of the research began with the exposure in a descriptive regarding the characteristics of respondents 
who became the object of research, testing analysis of the validity of the, and reliability against the results of a research instrument. Then 
proceed with the analysis of the Importance Performance Analysis (IPA) [8,9,10,11,12,13,14]. 
1. Test validity and Reliability 

The validity of a test is done by measuring the correlation between indicators/items with the total score indicator. How to measure the 
validity of invalid constructs that is by finding a correlation between each question with a score total correlation technique using the 

formula product moment. If the value of the correlation (r) > 0.3 then it can be stated the item was valid. Be aware that all items of the 
variable satisfaction question has a value of correlation (r) > 0.3, so summed up all the questions in the questionnaire items can be de-
clared to have been valid. 

2. Reliability Test Of Variables Of Satisfaction 
It can be seen that the value of the Cronbach's Alpha of each indicator on the variable satisfaction shows significant results When 
compared with critical values of 0.6, so it can be concluded the entire item or subvariabel that is contained in each variable in the 
questionnaire have been reliability. 
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4. Results and Discussion  

Program Processing of research data using SPSS program [15,16,17,18] 

1. Analysis IPA 
a. Analysis of the perception of the Customers Towards the implementation of the plan of implementation of the contract on the quali-

ty of road construction project in East Kalimantan work system personnel, creativity and innovation. 

Tabulated results of importance and satisfaction according to Owner can note that the value of the benefit (3.57) is greater than the value 
of satisfaction (2.32) : 

 
Tabulated results of importance and satisfaction according to the Executor can be aware that the value of the benefit (3.89) is greater than 
the value of satisfaction (2.67) : 

 
Thus it can be concluded the level of customer satisfaction towards the implementation of the plan of implementation of the contract on 

the quality of road project in East Kalimantan not optimal or not yet satisfied customers against the service. 
b. The level of Compliance of each Variable 
which has the lowest value of the level of implementation of the plan of implementation of the contract on the quality of road project in 
East Kalimantan, as follows: 
Table 1. Conformity rate of Customers towards the implementation of the Project on the road the contract on the quality in East Kalimantan 

1. An indicator of the fact the cost is lower than the budget has the highest score namely of 0.74 and indicator of product quality has the 
highest score namely of 0.81 compared to other indicators, the fact the cost is lower than the budget is excess. 

2. Personnel recruitment and training indicators have the lowest score that is amounted to 0.56 and scheduling system clearer and 
planned to have the lowest score, namely of 0.55 as compared to other indicators, indicators this is a weakness. 

To know the priority of each variable in order to improve the quality of the implementation of the plan of implementation of the project 
contract on quality Street in East Kalimantan, then the whole variable Cartesian diagram can be described in accordance with the 
weighting owned by each variable. 
 
Table 1: The average rating for importance and satisfaction towards the implementation of road projects on the implementation of the plan of quality 

contract in East Kalimantan 

Code Variabel 
The Assessment Of The 

Interests (Y) 

The Assessment Of Cus-

tomer Satisfaction (X) 
(Y) (x) 

X1 OPERATIONAL 

X1.1 The reality of lower cost budget 160 119 3.81 2.83 

X1.2 Efficiency and effectiveness of resources 176 121 4.19 2.88 

X1.3 Conformity with the plan results 187 127 4.45 3.02 

X1.4 Product quality 179 130 4.26 3.10 

X1.5 Completion of the work on time 181 104 4.31 2.48 

X1.6 
The more obvious scheduling system 

and planned 
187 111 4.45 2.64 

X1.7 
The integration process is to achieve the 

best results 
183 112 4.36 2.67 

X1.8 The quality of equipment 178 116 4.24 2.76 

X1.9 Relationship with suppliers 165 101 3.93 2.40 

X1.10 Fluency in the provision of material 168 106 4.00 2.52 

X2 FINANCE 

X2.1 Advantage 165 111 3.93 2.64 

X2.2 Cash flow   165 109 3.93 2.60 

X3 HUMAN RESOURCES 

X3.1 Resource productivity 172 114 4.10 2.71 

X3.2 Discipline within the company 177 115 4.21 2.74 

X3.3 Personnel motivation and morale   181 123 4.31 2.93 

X3.4 
Resource management more effective 

and efficient 
181 123 4.31 2.93 

X3.5 
Duties and authorities in accordance 

with the responsibility 
182 114 4.33 2.71 

X3.6 
Awareness of the importance of the 

quality of personnel   
180 122 4.29 2.90 

X3.7 Improve the work system personnel 186 109 4.43 2.60 

X3.8 Responsibility of personnel 187 133 4.45 3.17 

X3.9 The quality of the company's experts 181 122 4.31 2.90 

X3.10 
The quality and dedication of the 

personnel   
178 122 4.24 2.90 

X3.11 Kreativitas dan inovasi personel  191 109 4.55 2.60 

X3.12 Training and recruitment of personnel 186 105 4.43 2.50 

X4 PROVISIONAL HAND OVER 

X4.1 Owner Satisfaction 185 126 4.40 3.00 

X4.2 Owner Loyalty 178 126 4.24 3.00 

X4.3 The acquisition of market share 183 127 4.36 3.02 

X4.4 On-demand products and services Ouner 193 117 4.60 2.79 
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X4.5 Quality assurance to the Owner 187 125 4.45 2.98 

X4.6 Complaints from customers 185 118 4.40 2.81 

X4.7 
Timeliness in the completion of the 

project 
198 116 4.71 2.76 

On Average The Entire Variable  4.29 2.79 

 

The table 2 illustrates the compliance level is used to illustrate a comparison between the perceived current conditions with the condition 
wish for each variable. 
 

Table 2: The average rating for importance and satisfaction of Customers 

Code Variabel 
Yi

Xi  
Averange 

XI OPERATIONAL   

 

X1.1 

X1.2 

X1.3 

X1.4 

X1.5 

X1.6 

X1.7 

X1.8 

X1.9 

X1.10 

0.74 

0.69 

0.68 

0.73 

0.57 

0.59 

0.61 

0.65 

0.61 

0.63

 

0.65 

X2 FINANCE   

 
X2.1 

X2.2 

0.66 

0.67 
0.67 

X3 HUMAN RESOURCES

 

 

 

X3.1 

X3.2 

X3.3 

X3.4 

X3.5 

X3.6 

X3.7 

X3.8 

X3.9 

X3.10 

X3.11 

X3.12 

0.66 

0.65 

0.68 

0.68 

0.63 

0.68 

0.59 

0.71 

0.67 

0.69 

0.57 

0.56

 

0.65 

X4 PROVISIONAL HAND OVER  

 

X4.1 

X4.2 

X4.3 

X4.4 

X4.5 

X4.6 

X4.7 

0.68 

0.71 

0.69 

0.61 

0.67 

0.65 

0.59

 

0.65 

 
Diatribusi each of the indicators in the Cartesian Diagram (OWNER) can be seen in figure 11: 
 

 
Fig. 11: Diagram the interest and satisfaction owner 

 

QUADRANT A: the indicator gets top priority to be fixed or improved performance: Timely completion of the work, the scheduling 
system more clear and well-planned, process Integration to achieve the best results, tasks and powers in accordance with the responsibil-
ity, Improve the work system personnel, creativity and innovation of personnel, training and recruitment of personnel, products and ser-
vices as requested by owner, Timeliness in the implementation. 

Satisfaction 

In
te

re
st
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QUADRANT B: this quadrant is excess owned: The reality of lower cost budget, Conformity with the plan results, Motivation and mo-
rale of personnel, The quality of the company's experts, The quality and dedication of the personnel, Owner satisfaction, The acquisition 
of market share, Quality assurance to the owner, complaints from customers. 
QUADRANT C: have a low interest rate and the level of satisfaction is also or just plain. The efficiency and effectiveness of resources, 
product quality, awareness of the importance of personnel quality, the quality and dedication of the personnel, owner loyalty. 
QUADRANT D: deemed less important but the community is satisfied with his presence. Only get medium priority, whom quality 
equipment, relations with suppliers, fluency in the provision of material, profit, cash flow, productivity of resources, discipline in the 
company. 

Diatribusi each of the indicators in the Cartesian Diagram, interests and customer satisfaction in figure 12. 

 

 
Fig. 12: Diagram of interest and customer satisfaction 

 
Diagram of interest and customer satisfaction indicators contained in A quadrant is an indicator that can affect the level of user satisfac-
tion on performance where his condition is not satisfactory and the level of interest is high. 
Quadrant B contains indicators that affect user satisfaction level on performance where his condition has met expectations and needs to 
be maintained. In other words the indicators contained in this quadrant represents the excess of the quality plan implementation owned 
contracts on project execution path in East Kalimantan. 
In quadrant C indicator that there is a low interest rate and the level of satisfaction that is enough or standard. 
In quadrant D is an indicator that there is considered to be less important, but the community is satisfied with his presence. The indicators 

contained in this quadrant are considered less important so only get medium priority. 
Customer Satisfaction Analysis, Analysis Of The IPA 
From the results of the analysis note that the average total customer satisfaction towards the implementation of the plan of implementa-
tion of the project contract on quality Street in East Kalimantan, according to the view OWNER and Executor still not optimal. It can be 
seen the value of the level of satisfaction is still below standards (under 1). 
Analysis of Customer Satisfaction (Owner) 
Specified based on the priority of the service improvement plan implementation quality of the contract, then the indicator that gets top 
priority: Timely completion of the work, the scheduling system more clear and well-planned, process Integration to achieve the best re-
sults, tasks and powers in accordance with the responsibilities, improve the work system personnel, creativity and innovation of person-

nel, Training and recruitment of personnel, products and services as requested by owner, timeliness in the completion of the project. 
While the indicators need to be maintained according to OWNER. The reality of lower cost of the budget, the suitability of the results 
with the plan, the motivation and morale of personnel, the quality of the company's experts, the quality and dedication of the personnel, 
the satisfaction of the owner, Gaining market share, quality assurance to the owner, complaints customer. Because of the indicator has 
been able to deliver customer satisfaction towards the quality plan implementation contract. 
Analysis of customer satisfaction (User) 
Specified based on the priority of the service improvement plan implementation, contract quality indicators that gets top priority is Time-
ly completion of the work, the scheduling system more clear and well-planned, relations with suppliers, Fluency in the provision of mate-

rial, profit, cash flow, productivity of resources, improve the work system personnel, products and services in accordance request owner, 
Complaints from customers. While the indicators need to be maintained according to the Executor, as the indicators has been able to 
deliver customer satisfaction towards the implementation quality plan contract, i.e. Quality products, quality of Equipment, management 
of resources became more effective and efficient, the authority in accordance with the duties and responsibilities of personnel, awareness 
of the importance of quality, responsibility for personnel, the satisfaction of the owner, owner Loyalty, Gain market share, Quality assur-
ance to the owner, the timeliness in completing the project. 
2.  Evaluation of the implementation of the Road Project in East Kalimantan before and after the implementation of the plan of the 

quality contract. 

In a review of variable operational, financial, human resources, and Variable Handover work, then used wilcoxon test analysis method, 
with the following hypothesis: 
H0: there is no difference in the implementation of the road project in East Kalimantan before the application, and after the application of 
a quality plan contract. 
H1: there is a difference in implementation of road project in East Kalimantan before the application, and after the application of a quali-
ty plan contract. 
Decision making of hypotheses, comparing the value of the wilcoxon test P-value with α (5%). If the value of the wilcoxon test P-value 
is greater than α (5%). Then it can be decided to accept H0, if the value of the wilcoxon test P-value smaller than α (5%), then it can be 

decided to reject H0. Next to find out whether the difference. should be further analyzed using the wilcoxon test analysis in one direction, 
with the following hypothesis: H0: variables related to the quality of employment (operational, financial, human resources, and on the 
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implementation of the handover) road project in East Kalimantan have been better after application, compared to before the application 
of a quality plan contract.  
H0: variables related to the quality of employment (operational, financial, human resources, and the handover) on the implementation of 
the road project in East Kalimantan have been better after application, compared to before the application of a quality plan contract. 
H1: variables related to the quality of employment (operational, financial, human resources, and the handover) on the implementation of 
the road project in East Kalimantan have been better before the application of a quality plan contract. 
If the value of the wilcoxon test statistic (T +) is greater than the critical value of the wilcoxon test, then it can be decided to accept H0, 
and if the value of the wilcoxon test statistic (T +) is less than the critical value of the wilcoxon test, then it can be decided to reject H0. 

View OWNER 
1. Operational Variables 

that the value of wilcoxon statistics (T +) P-value value to the operational variables (X 1) of 0000, compared with α (5% = 0.05), 
since the P-value obtained operational variables smaller than the α (5% = 0.05). Thus it was decided to accept H0, Later to find out 
more, do further analysis using the wilcoxon test of one-way analysis. retrieved value statistic wilcoxon (T +) of 181, and n = 19, 
then compared with critical values test of wilcoxon (n; α) = (19; 0.05) = 54 Note that the value of the statistic wilcoxon (T +) is 
greater than the value of critical, so it was decided received: H0: that means according to the view OWNER variable on the opera-
tional implementation of a road project in East Kalimantan have been better before the application of a quality plan contract. 

2. Financial Variables 
that the value of the P-value of wilcoxon statistics value to financial variables (X 2) of 0000, then compared with α (5% = 0.05), 
since the P-value obtained a financial variable is greater than α (5% = 0.05), then it can be decided to reject H0, for find out more, if 
the difference is better after implementation quality plan contract or not, then conducted further analysis using the wilcoxon test of 
one-way analysis, (T +) of 240, and n = 23, then compared with critical values test of wilcoxon (n; α) = (23; 0.05) = 83 is greater than 
the value of critical, thus it was decided to receive: H0: that means according to the implementing variable views of human resources 
in the implementation of a road project in East Kalimantan have been better before the application of a quality plan contract. 

3. Human resource Variables 

that the value of the P-value of wilcoxon statistics value to human resource variables (X 3) of 0000, then compared with α (5% = 
0.05), since the P-value obtained for human resource variables smaller than the α (5% = 0.05). Then it can be decided to reject H0, 
carried out further analysis using the wilcoxon test of one-way analysis, (T +) amounted to 435, and n = 29, then compared with crit-
ical values test of wilcoxon (n; α) = (29; 0.05) = 141 is larger than the critical value, Thus it was decided to accept. 
H0: that means according to the implementing variable views of human resources in the implementation of a road project in East Ka-
limantan have been better before the application of a quality plan contract. 

4.    Provisional Hand Over Variable 
that the value of the P-value of wilcoxon statistics value to variable Handover Work 0.007 (X 4) for, then compared with α (5% = 
0.05), since the P-value obtained First Job Handover variables smaller than the α (5% = 0.05), then it can It was decided to reject H0, 

carried out further analysis using the wilcoxon test of one-way analysis (T +) of 325, and n = 25, then compared with critical values 
test of wilcoxon (n; α) = (25; 0.05) = 101 is greater than the value of critical, so that it can It was decided to accept. 
H0: that means Implementing variable views according to Handover first on the implementation of the road project in East Kaliman-
tan have been better after the implementation of the plan of implementation of the quality compared to before the contract. 

5. Conclusion  

From the results of research and analysis that has been done then it can be taken as a conclusion is to note that the average total customer 
satisfaction towards the implementation of the plan of implementation Contact Quality Plan of the project in East Kalimantan still not 
optimal because it is still under standard 1 based on analysis of the IPA. 
1. The factors that cause the glaring discrepancy between the plan of implementation of the contract with quality road project in East 

Kalimantan have weaknesses on Operational variables (X 1) on indicator more obvious scheduling system and planned (X 1.6) score 
of 0.55 and followed human resource Variables (X 3) on indicator for training and recruitment of personnel (X 3.12) has a score of 
0.56. 

2. In order to overcome obstacles and improve customer satisfaction towards the implementation of the Contact Quality Plan, need to 

do are: 
a.   The service improvement Priority indicators that became a top priority. 
b.   Maintain the indicator indicator that has been able to deliver customer satisfaction against application of Contact Quality Plan. 

Acknowledgement 

The authors thank Dinas Pekerjaan Umum Provinsi Kalimantan Timur, Dinas Pekerjaan Umum Kutai Kartanegara, Dinas Pekerjaan 

Umum Provinsi Kutai Timur, Dinas Pekerjaan Umum Kota Samarainda, and Local contractor for supporting this study for  their  assis-
tance  and permission  to  use  the  data  to  support  this  research.  Thanks  also  goes  to  Universitas Muhammadiyah Kalimantan 
Timur (UMKT)  for  providing  the  publication  funding.  Our gratitude  also  goes  to  Dr. Waluyo  Adi  Siswanto,  the  Dean  of  Facul-
ty  of  Science  and Technology who provide great assistance to complete this paper.  

References  

[1] Alleman Douglas, Antoine Arthur, Schrilla Mia, Molenaar Keith, “The Use and Performance of Alternative Contracting Methods on Small High-

way Construction Projects “,Procedia  Engineering    145   ( 2016 )   908  –  915 https://doi.org/10.1016/j.proeng.2016.04.118 

[2] Cheung Sai On, Yiu Tak Wing , Chiu On Ki , “The aggressive–cooperative drivers of construction contracting “,International Journal of Project 

Management 27 (2009) 727–735,  https://doi.org/10.1016/j.ijproman.2008.09.001 

[3] Jelodar Mostafa Babaeian, , Yiu Tak Wing , Wilkinson Suzanne, “A concept tualisation of relationship quality in construction procurement 

“,International Journal of Project Management 34 (2016) 997–1011 https://doi.org/10.1016/j.ijproman.2016.03.005 

https://balai3.wordpress.com/2011/08/24/serah-terima-pertama-pekerjaan-provisional-hand-over-pho/
https://doi.org/10.1016/j.proeng.2016.04.118
https://doi.org/10.1016/j.ijproman.2008.09.001
https://doi.org/10.1016/j.ijproman.2016.03.005


International Journal of Engineering & Technology 221 

 
[4] Kozlovsk Maria, Mackova Daniela , Spisakova Marcela, “Survey of Construction Management Documentation Usage in Planning and Constru c-

tion of Building Project”, Procedia  Engineering    161   ( 2016 )   711  –  715 https://doi.org/10.1016/j.proeng.2016.08.747 

[5] Mashwamaa Nokulunga, Aigbavboa Clinton, Thwala Didi, “An Assessment Of The Critical Success factor For The Reduction Of Cost Of Poor 

Quality In Construction Projects In Swaziland”, Procedia Engineering   196 (2017) 447-453  https://doi.org/10.1016/j.proeng.2017.07.223 

[6] Ning Yan , ” Impact of quality performance ambiguity on contractor's opportunistic behaviors in person-to-organization projects: The mediating 

roles of contract design and application”, International Journal of Project Management 36 (2018)640–649, 

https://doi.org/10.1016/j.ijproman.2018.01.008 

[7] Nystrom Johan, Eric-Jan Nilsson n, Lind Hans , “Degrees of freedom and innovations in construction contracts “, Transport Policy 47 (2016) 119–

126 https://doi.org/10.1016/j.tranpol.2016.01.004 

[8] Sever Ivan, “Importance-performance analysis: A valid management tool? “Tourism Management 48 (2015) 43e53 

https://doi.org/10.1016/j.tourman.2014.10.022 

[9] Phadermrod Boonyarat, , Crowder M Richard, Gary  B.  Wills, “Importance-Performance  Analysis based  SWOT  analysis” International  Journal  

of  Information  Management  xxx  (2016)  xxx–xxx https://doi.org/10.1016/j.ijinfomgt.2016.03.009 

[10] Lai Ivan Ka Wai, , Hitchcock Michael, “Importanceeperformance analysis in tourism: A framework for researchers “,Tourism Management 48 

(2015) 242e267 https://doi.org/10.1016/j.tourman.2014.11.008 

[11] Chen Meng-Mei, , Murphy Hilary Catherine, Knecht Stephan, “An Importance Performance Analysis of smartphone applications for hotel chains 

“,Journal of Hospitality and Tourism Management 29 (2016) 69e79 https://doi.org/10.1016/j.jhtm.2016.05.001 

[12] Boley B. Bynum, , McGehee Nancy Gard, , Hammett A.L. Tom, “Importance-performance analysis (IPA) of sustainable tourism initiatives: The 

resident perspective “,Tourism Management 58 (2017) 66e77 https://doi.org/10.1016/j.tourman.2016.10.002 

[13] Albayraka Tahir, Caber Meltem, González-Rodríguez M. Rosario, Aksua Akın, “Analysis of destination competitiveness by IPA and IPCA meth-

ods: The case of Costa Brava, Spain against Antalya, Turkey “,Tourism Management Perspectives 28 (2018) 53–61 

https://doi.org/10.1016/j.tmp.2018.07.005 

[14] Balogun Olanrewaju Abdul, Ansary Nazeem, Ekolu Stephen. Analysis of Determinants of Revolving Credit for Small and Medium Construction 

Enterprises: A Case of Gauteng Province. Journa; Procedia  Engineering    196   ( 2017 )   244  –  252. 

https://doi.org/10.1016/j.proeng.2017.07.196 
[15] Chen Hung-Ming, Kao Wei-Ko, Tsai Hsing-Chih. Genetic programming for predicting aseismic abilities of school buildings. Engineering Applica-

tions of Artificial Intelligence 25 (2012) 1103–1113.  0952-1976/$ - see front matter & 2012 Elsevier Ltd. All rights reserved. 

http://dx.doi.org/10.1016/j.engappai.2012.04.002 
[16] Negma Abdelazim, Nassarb Karim. Determination of Wave Reflection Formulae for Vertical and Sloped Seawalls Via Experimental Modelling. 

Journal  Procedia  Engineering    154   ( 2016 )   919  –  927. https://doi.org/10.1016/j.proeng.2016.07.502 
[17] Qiu Qingan , Cui Lirong , Gaoahongd Hongda , Yi He. Optimal Allocation of Units in Sequential Probability Series Systems, Reliability Engineer-

ing and System Safety (2017), https://doi.org/10.1016/j.ress.2017.09.011 

[18] Z. Dai, Zheng, X., Design of close-loop supply chain network under uncertainty using hybrid genetic algorithm: a fuzzy and chance-constrained 

programming model, Computers & Industrial Engineering (2015), doi: http://dx.doi.org/10.1016/j.cie.2015.08.004 

 
 

 
 

https://doi.org/10.1016/j.proeng.2016.08.747
https://doi.org/10.1016/j.proeng.2017.07.223
https://doi.org/10.1016/j.ijproman.2018.01.008
https://doi.org/10.1016/j.tranpol.2016.01.004
https://doi.org/10.1016/j.tourman.2014.10.022
https://doi.org/10.1016/j.ijinfomgt.2016.03.009
https://doi.org/10.1016/j.tourman.2014.11.008
https://doi.org/10.1016/j.tourman.2016.10.002
https://doi.org/10.1016/j.tmp.2018.07.005
https://doi.org/10.1016/j.proeng.2017.07.196
http://dx.doi.org/10.1016/j.engappai.2012.04.002
https://doi.org/10.1016/j.proeng.2016.07.502
https://doi.org/10.1016/j.ress.2017.09.011
http://dx.doi.org/10.1016/j.cie.2015.08.004

