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Productivity Obstacle Factors Analysis For The Overseas Chemical Plant
Utilizing The Revised IPA

Jeon, Woo—Geun' - Lee, Suk-Won'
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Abstract : The total amount of overseas plant orders obtained by Korean construction companies in 2015 decreased by
approximately 51% from the previous year, While a chemical plant sector has the highest portion of the plant orders by
accounting for 63% of the plant industry, its orders also decreased by approximately 43% in the same year, Recently,
plant construction companies in overseas projects have been dominating the engineering sector owing to their advanced
technology, experience, and accumulated knowledge, Therefore, measures must be taken to secure the competitiveness
of domestic companies in the global plant industry. Especially, productivity management is an important issue to
strengthen the national competitiveness with the development of construction technology. As the productivity influences
long term growth, we analyze productivity obstacle factors by using the revised IPA, a technique to measure attribute
importance and performance, With the identified factors, we suggest improvement plans and measures to enhance
productivity of overseas chemical plant projects, This study will help the companies to come up with medium and long
term measures by discussing results and implications it provides,
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Fig. 1. Definition of productivity
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Fig. 2. Vavra's Revised IPA matrix
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Table 1. Extracting factors from previous studies
Obstacle factors for the productivity ( 1'2314) 80?2%%(12;' ee (ZJ(;J(?B) Kgo?f)ﬂ Ka(r;g 1e ;)al
Poor skills of the workers [ [ ] [
Teamwork of workers [
Retention degree of qualified workers [ [ ] [ [
Physical fatigue of workers [ ] [} o
Cr?wl;itpr)i?/\ieorn Irresponsible workers [ ] [ ] [ ]
How much the workers trust the supervisors [
Lack of the training hours for the workers [ ]
Conflict between the workers [ [
Qualification of supervisors [ [
Missing necessary information of the design planning [ ] [} ([ ) [}
Late response to the questions about the design plan [ ] [ ]
Design Uncompleted construction from the design planning [
management Frequent design changes [ ) [ () [} [}
Design ignoring the constructability [ ] [ ] [ ] [ ]
Poor review of local regulation and technical code [ ] [
Improper construction method selection [} [ [ ] [
Lack of recognition for the contract ([ )
Irrational working team organization [} [ [}
Re—built / Re—work [ [
Construction Safety accident [ [ ] [
management Delay of operation direction and approval [} [ [ [
P epament ancio orer aoess) . ° . .
Use of several foreign/mixed languages in project [ ] [ ]
Wrong work schedule [ [ [ [
Short experience of EPCM method work ([}
Delay of material supply [ ] [} () o [}
Disqualified materials [ ] [ ] [ ]
Delay of the equipment supply [ [ [ ] [ [
Input source Poor performance of equipment [ ] [} [ ]
Short of multiple vendors [ ]
Currency changes and increase of original price [
Difficulties of custom and transfer [ ]
Complaints [ ]
Poor working environmgnt ipcluding noise, dust and °
Construction - vw?ratlon ) )
property and Poor location condition of construction site [
external factors Cleanness of the construction site ()
Financial capability of the ordering body
Poor weather condition [ [ ] [
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Table 2. The Selected factors

D1 Delay of material supply
D2 Disqualified materials
D3 Delay of the equipment supply
Input D4 Poor performance of equipment
source
D5 Short of multiple vendors
D6 Currency changes and increase of original price
D7 Difficulties of custom and transfer
= Complaints
Poor working environment including noise,
E2 -
Construction dust and vibration
property E3 Poor location condition of construction site
and external E4 Infrastructure of the related country
factors
E5 Financial capability of the ordering body
E6 Poor weather condition

Code Obstacle factors for the productivity
Al Poor skills of the workers
A2 Teamwork of workers
A3 Retention degree of qualified workers
A4 Physical fatigue of workers
Construction A5 Irresponsible workers
manpower
A6 How much the workers trust the supervisors
A7 Lack of the training hours for the workers
A8 Conflict between the workers
A9 Supervisors experience of similar project
Response to the design plan with the information
B1 ) ;
that the builder may recognize
B2 Late response to the questions about the design plan
) Construction delay due to the construction
Design B3 o
planning issue delay
management] -
B4 Frequent design changes
B5 Design ignoring the constructability
B6 Poor review of local regulation and technical code
C1 Improper construction method selection
c2 Lack of recognition for the contract
C3 Irrational working team organization
C4 Re—built / Re—work
C5 Safety accident

Construction

management| C6 Delay of operation direction and approval

Poor communication

c7 (with cooperation, department and/or other process)
C8 Use of several foreign/mixed languages in project
C9 Wrong work schedule

Cc10 Short experience of EPCM method work
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Table 3. Summary of survey

Contents
2016. 7.4 ~2016. 7. 22

Classification

Period of survey

Target Staffs who executed the overseas chemical plant

Research method E—mail distribution and visit return

Analysis method Revised—IPA (5 score scale)

Importance—Performance analysis on the

Survey purpose productivity obstacle for the overseas chemical plant
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Table 4. Characteristics of the survey respondent

Classification Respondent Rate(%)
Male 48 98
Gender
Female 1 2
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Table 8. Regressive analysis result for the productivity obstacle factor and the overall satisfaction

Dependent . Non-standardized coefficient | Standardized coefficient Tolerance
. Independent variable t p L VIF
variable beta standard error beta limit
(constant) —3.630 1.160 -3.129 .003
Construction manpower .397 167 297 2.380 .022 761 1.315
Overall Design management 164 179 108 917 .364 .857 1.166
satisfaction Consruction 337 190 213 1.778 083 823 1.216
management
Input source .378 136 .336 2.775 .008 .807 1.240
Construction property 227 163 163 1.389 72 862 1.160
and external factors

R°=.490, Adjusted R°=.431, p=.000, Durbin—Watson=1.975
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