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A Study on Competency Evaluation and Improvement Plan of Electrical
Construction Management Using Importance-Performance Analysis

Kim, Seungbeuml, Byun, ]eongyoonl, Kim, Juhyungl, Kim, Jaejun’
"Department of Frontier Architectural and Urban Environmental Engineering, Hanyang University

Abstract : Since recent construction projects become larger and complicated, the level of difficulty of management skill is rising,
and the risk is increasing accordingly so the necessity of improving management skill of projects is increasing. In order to solve
this problem, Construction Management system was preferentially introduced in construction projects but in case of domestic
construction industry, separate contracts by business boundary are being made so the actual state is that the function of the
Construction Management system is not properly operated over the overall projects. The partial operation of Construction
Management system like this may impose many restrictions on converged and combined projects such as smart grid and
intelligent buildings etc. in the future. For improvement of management skill of domestic construction projects, the competence
of project management skill by work areas that can overcome heterogeneity of the current project management skill shall be
secured, and any factor that impedes cooperation ability shall be found and that shall be solved. Therefore, the difference of
work competency of project management system of construction and electrical construction is to be analyzed by utilizing IPA
model in this study, and a plan to introduce the project management system of electrical construction for efficient operation of
projects is to be looked into.
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Fig. 1. CM Project Delivery System
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Table 1. Specific Task of the CM Planning Phase

P Delivery Construction Management
Classification —
Process Specific Task
Project Organization and Construction
Management Plan
Project Project Procedures Menual and
Management roject Procedures Manual an
Pre—Design Project Conference
Information Management System
Cost Project and Construction Budget and Cost
Management Analysis of Alternative
Time The Overall Process Planning and Master
. Management Schedule Development
Planning — - —
Phase The Client's Business Objectives, Review

' of Detailed Objective and Scope of the
Quality Designer's Work

Management - -
Organization of Quality Management and
Review the Work Range of the Designer
Contract . ’
Adrministration Communication and Information Exchange
Project Safety Safety Management Entity Established,
Programs Organization Safety Management and

Review for Organization

Table 2. Specific Task of the CM Design Phase

Construction Management
Specific Task
Design Documents, Contract
Agreements, General and Special

Project Condition, Drawing and Specification
Management

Classification Delivery Process

Rent task of Public relation, Project
Funding and Meetings Management

Design of Plan, Preliminary Design,
The Design Estimates and Cost
Management Review

VE Analysis, Cost Control

Keeping The Overall Process Planning
and Master Schedule

Design Schedule Management, Detail
Construction Planning and Free Time
Management

Design Control Procedure Written,
Review of design Documents and
Document Management

Cost Management

Time Management

Design Phase

Quality - — -
Management Quality cost, Construct ability Review,
Project Estimates, Check VE Clauses
and Confirmation Period
Public Relations / User Review
Design Progress and Review Meetings
Contract -
Administration Process Management and Written of
The Project Construction Cost Report
Contract Requirements, Guidelines Set,
Safety Management Plan Formulation
Project Safety and Review
Programs Estimation of Pre-Qualification Criteria,

Pre-bid Meeting and Construct
Emergency Communication Network
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Table 3. Specific Task of the CM Contract / Purchase Phase

Construction Management
Specific Task
Project Bidding, Contracting Process and
Management Meetings Management

Cost Further details Estimate, Bids
Management Evaluation and Negotiation

Delivery
Process

Classification

Time

Management Construction Schedule Planning

Purveyor and Order Plan, give Public
Notice of a Bld, Invite, Selected
Bidder, Written of Bid Introduction,
Quality request Proposal Document and

Management Open Tendering Procedures

Pre—qualified Tendering, Successful
Bid Meeting, Notification of Successful
Bid and Prepare a Contract

Pre-qualification(PQ) and Come up
with a tally of Bidder

Public relations of Participate in a
Tender, Bulletin, Distribution of Bid
Documents, Bids Question, Review
of Bidder Notice, Pre—qualification(PQ)
Meeting, Evaluations of Open the
Bids and interview of Bid
Predestinator

Contract /
Purchase Phase

Contract
Administration

Performance of Construction Contract,
Issue a Support and Notice to
Proceed, Project cost of Goods
Manufactured Confirm Content,

Modification and Written reports of
Cash Flow

Requirement of Operator, Design
Guidelines Review and Check
Documented safety program

Project Safety

Programs Establish Standards of

Pre-Qualified(PQ), Pre-Bid Meeting
and Construct Emergency
Communication Network
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Table 4. Specific Task of the CM Construction Phase

Classification Delivery Process

Construction Management

Specific Task

Project
Management

Secure Temporary Building Site
Examination and Meeting Management

Budget, Cost, Payment, Contract
Change and Claim Management

Supplied Materials, Equipment
Management, As—Built Drawing listing
and Keep Relative Record

Cost Management

Schedule of Payment and Design
Change Review Management

Compatibilization Efficiency Review and
The Cost of Construction Claim
Prevention

Time Management

Integration and Distribution of Time
Schedule of Work and Master
Schedule Supervise Observance

Duration Extension, Analysis of
Influence, Recovered Time Schedule of
Work Written, Directive and Claim
Management

Construction Quality
Phase Management

Pre-Construction Meeting, Construction
Planning and Scheduling Establishment

Inspection and Testing, Changes in
Work, Distribution of Reports and
Record-Keeping

Review and Modification of Inadequate
Work and Defective Work, Final
Review, Completion Publication

Preparation and Pending Work Perform

Contract
Administration

equipment and materials, licensing,
insurance, employment contract, and a
guarantee progress

Activities Report, Quality Review,

modifications and design changes,

inadequate job confirmation report
history

Account Cost Beside Contracts,
Demand and Supply of Funds Report,
Payment

Keep certain records, as—built drawing
Review and Claim Received

Project Safety
Programs

Safety of Elections Organization,
Safety-Check, Safe Data Submission
and Discuss Safety Measure

Comply with the safety of contractors
performing work, Submit monthly
reports and Safety record Keeping
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Table 5. Specific Task of the CM Conservation Phase

P Delivery Construction Management
Classification v
Process Specific Task
The Publication of Operating Maintenance
Instructions, Theorem of As-Built Drawing
Project and Final Payment
Management Move into or Start Operation
Subcontractors Recall, Preparation and
Submission of Documents
Cost .
Management Final Calculate Report
Time Move into Plan Review
Management
Conservation Qualty Quality control assessment
Phase Final Report and Recommendations
Management )
Review
Specification and Maintenance,
Management Procedure Submission
Spare parts, quality assurance
Contract requirements integration and coordination
) Final Consent, Move Into and Operation,
Administration
Completion Money Payment and Contract
Termination Progression of Procedure
The Repair of the Defect Management
and Final End Report Record
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Table 6. Summary of the Survey

v Respo- | Rate
Classification ndent (%)
Afiiation Architectural Construction 37 69.8
Electrical Construction 16 30.2
Less than 5 years 17 32.1
5710 years 7 132
G | Experience 10715 years 10 189
Tei:?rif 15720 years 2 38
More than 20 years 17 32.1
Respondent
Once 25 472
CM 273 Times 19 358
Performance 476 Times 2 38
Experience 779 Times 2 38
More than 10 Times 5 94
Perosive Good 36 67.9
Standard Average 12 26
Bad 5 94
Cogrition of | Consiructon Positive %5 472
Level of
M Since th
ince the
2 :
oM Normal 4 453
Introduction )
in Domestic Negative 4 76
Positi 37 69.8
oM ositive
Introduced Normal 14 264
Negative 2 38
Plan / Design Phase %9 76
Management
Construction Phase 6 13
Important Management
Contract / Purchase
Concept of
Phase 2 38
oM Management
Introduced g
CM Conservation Phase 3 57
Introduced Management i
of Electrical Construction Supervision 3 57
Construction Management )
1710 Hundred Million 3 57
Won
10730 Hundred Million 13 045
Won
Construction 30750 Hundred Million
Seale Won 13 245
507100 Hundred Million 19 %8
Won
More than 100 Hundred
Million Won > o4

Table 7. Importance—Performance Cronbach Alpha Coefficient

Cronbach’s Alpha
. Number Importance | Performance

of liem Const- | Elect- | Const- | Elect-

ruction ronic ruction ronic

Plan Phase 9 0905 0.897 0.856 0.861

Design Phase 13 0918 0.909 0874 0.946

Contract/Purchase 0 096 | 094 | 084 | 096
Phase

Construction Phase 16 0949 0.961 0.900 0.957

Conservation 1 098 | 0w | 089 | 094
Phase
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Table 8. Planning Phase Importance—Performance Analysis

Importance |Performance GAP

Specific Task of Construction

NO. Management Const-[Elect-{Const-[Elect-{Const-[Elect-
ruction| ronic |ruction| ronic |ruction| ronic

Project Organization and
! Construction Management Plan 392 | 363 | 268 | 244 124 | 119
p | Proect Procedures Manual and | gy | 54y | 58 | 269 | 113 | 075

Pre-Design Project Conference
3 | Information Management System| 365 | 344 | 273 | 250 | 092 | 094
Project and Construction Budget
and Cost Analysis of Alternative 422 1413 284 | 263 | 138 | 1.50
The Overall Process Planning and|
Master Schedule
The Client's Business Objectives,
6 |Review of Detailed Objective and
Scope of the Designer's Work
Organization of Quality
7 | Management and Review the | 365 | 356 | 284 | 283 | 081 | 0.68
Work Range of the Designer
8 Communication and Information 373 |ass | 270 | 256 | 103 | 12
Exchange
Safety Management Entity
Established, Organization Safety

424 1419 300 | 263 | 124 | 1.56

405 | 406 | 303 | 269 | 1.02 | 1.37

9 Management and Review for 368 | 30| 278 | 275| 00 | 075
Organization
Average 383 | 376 | 281 | 264 | 107 | 1.12
- g
S
cHy i
1
o B :
g 89 f el A =

20 200 2k 3l 20 2k 200 2ho 2k 2k
Performance

Fig. 4. Hlectrical IPA Model

Performance

Fig. 3. Construction IPA model
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Table 9. Design Phase Importance—Performance Analysis

Importance | Performance GAP

Const—|Elect- [Const-| Elect- (Const—| Elect—
ruction| ronic |ruction| ronic |ruction| ronic

Specific Task of Construction
Management

NO|

Design Documents, Contract
Agreements, General and Special
Condition, Drawing and
Specification

384 | 388 | 316 | 306 | 068 | 082

Rent task of Public relation,

2 | Project Funding and Meetings | 351 | 313 | 300 | 313 | 051 | 0.00
Management
Design of Plan, Preliminary
3 [Design, The Design Estimates and 4.19 | 406 | 292 | 281 | 127 | 125
Cost Management Review
4 VE Analysis, Cost Control 389 | 413 | 281 | 250 | 108 | 163
Keeping The Overall Process
5 Planning and Master Schedule 892 | 406 | 300 | 288 | 02 | 1.18
Design Schedule Management,
6 | Detail Construction Planning and | 384 | 406 | 292 | 300 | 092 | 1.06
Free Time Management
Design Control Procedure Written,
7 |Review of design Documents and| 381 | 369 | 297 | 306 | 084 | 063
Document Management
Quality cost, Construct ability
Review, Project Estimates, Check
8 VE Clauses and Confirmation 368 | 375 | 289 | 263 | 0.79 | 1.12
Period
9 | Public Relations / User Review | 343 | 313 | 292 | 256 | 051 | 057
jo| Desion Prouress and Review | 599 | 375 | 297 | 313 | 022 | 062

Meetings

Process Management and Written
of The Project Construction Cost | 3.78 | 344 | 281 | 281 | 097 | 063
Report

Contract Requirements, Guidelines
12| Set, Safety Management Plan | 373 | 381 | 292 | 294 | 081 | 087
Formulation and Review

Estimation of Pre-Qualification
13 Criteria, Pre-bid Conference and 362 | 381 | 286 | 319 | 076 | 0&2
Construct Emergency

Communication Network
Average 378 | 375 | 293 | 290 | 084 | 085
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Table 10. Contract / Purchase Phase Importance—Performance
Analysis

Importance | Performance GAP
Specific Task of Construction

NO. Management Const-|Elect-|Const- Elect—|Const- [Elect-

ruction | ronic | ruction | ronic |ruction | ronic

Bidding, Contracting Process

and Meetings Management 403 | 419 | 335 | 319 | 068 | 1.00

p | Futher detalls Estmate, Bs | g0, | 975 | 57 | 306 | 0s4 | 069
Evaluation and Negotiation

3 | Construction Schedule Planning| 4.08 | 400 | 3.16 | 338 | 092 | 0.62

Purveyor and Order Plan, give
Public Notice of a Bld, Invite,
4 | Sotected Biader, Witlen of B | g0, | 563 | 314 | 305 | 070 | 057
Introduction, request Proposal
Document and Open Tendering

Procedures

Pre—qualified Tendering,
Successful Bid Meeting,

S Notification of Successful Bid 3% | 330 | 284 1 288 ] 070 | 0&2
and Prepare a Contract
6 Pre—qualification(PQ) and Come 280 | 304 | 305 | 288 | 0sa | 106

up with a tally of Bidder

Public relations of Participate in

@ Tender, Bulletin, Distribution of

Bid Documents, Bids Question,
Review of Bidder Notice,

/ Pre-qualification(PQ) Meeting, 373 | 350} 311 | 319 | 062 | 031
Evaluations of Open the Bids
and interview of Bid
Predestinator

Performance of Construction
Contract, Issue a Support and
Notice to Proceed, Project cost
of Goods Manufactured Confirm

Content, Modification and

Written reports of Cash Flow

376 | 388 | 292 | 294 | 084 | 094

Requirement of Operator,
Design Guidelines Review and
Check Documented safety
program

378 | 400 | 300 | 300 | 078 | 1.00

Establish Standards of
Pre-Qualified(PQ), Pre-Bid
10 Meeting and Construct 373 | 375 | 278 | 283 | 095 | 087
Emergency Communication

Network
Average 382 | 381 | 303 | 305 | 079 | 077
3 1
g . il
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Fig. 7. Construction IPA model Fig. 8. Hectrical IPA Model
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Table 11. Construction Phase Importance—Performance Analysis

Importance | Performance GAP

Specific Task of Construction
Management Const-|Elect-|Const- Elect—|Const-Elect-

ruction | ronic |ruction| ronic |ruction | ronic

NO.

Secure Temporary Building Site
1 Examination and Meeting 365 | 335 | 322 | 28 | 043 | 047
Management

Budget, Cost, Payment, Contract

Change and Claim Management 430 | 400 | 286 | 265 | 144 1135

Supplied Materials, Equipment
3 | Management, As-Built Drawing | 389 | 365 | 305 | 324 | 084 | 041
listing and Keep Relative Record

Schedule of Payment and Design

Change Review Management 386 | 353 | 32 | 306 | 064 | 047

Compatibilization Efficiency Review
5 | and The Cost of Construction 405 | 382 | 295 | 235 | 1.10 | 147
Claim Prevention

Integration and Distribution of

Time Schedule of Work and

Master Schedule Supervise
Observance

Duration Extension, Analysis of
7 Influence, Recovered Time 400 | 376 | 303 | 247 | 097 | 120
Schedule of Work Written, : i : i : :

Directive and Claim Management

Pre-Construction Meeting,
8 Construction Planning and 403 | 383 | 330 | 28 | 073 | 1.00
Scheduling Establishment

Inspection and Testing, Changes
9 | in Work, Distribution of Reports | 370 | 324 | 311 | 276 | 059 | 048
and Record-Keeping

Review and Modification of
Inadequate Work and Defective
10 | Work, Final Review, Completion | 386 | 353 | 319 | 276 | 067 | 0.77
Publication Preparation and

Pending Work Perform

lequipment and materials, licensing,
11 | insurance, employment contract, | 384 | 353 | 297 | 276 | 087 | 0.77
and a guarantee progress

Activities Report, Quality Review,

modifications and design changes,

inadequate job confirmation report
history

376 | 341 | 314 | 300 | 062 | 04

Account Cost Beside Contracts,
13 | Demand and Supply of Funds | 359 | 359 | 305 | 300 | 0.4 | 0.59
Report, Payment

Keep certain records, as—built
14 drawing Review and Claim 384 | 376 | 28 | 276 | 098 | 1.00
Received

Safety of Elections Organization,
Safety-Check, Safe Data

15 Submission and Discuss Safety 395 | 341 | 311 | 300 | 084 | 0.4
Measure
Comply with the safety of
jg | convactars peroming Work, | g6 | 324 | 305 | 2@ | 071 | 089

Submit monthly reports and Safety|
record Keeping

Average 389 | 361 | 307 | 283 | 082 | 0.77
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Table 12. Conservation Phase Importance—Performance Analysis

Importance | Performance GAP

Specific Task of
Construction Management |Const-|Elect-|Const-|Elect-| Const- |Elect—
ruction | ronic | ruction | ronic | ruction | ronic

NO.

The Publication of Operating
Maintenance Instructions,
Theorem of As—Built
Drawing and Final Payment

368 | 375 | 297 | 281 | 071 | 094

p| MowemoorSat | a5 | 350 | 286 | 300 | 073 | 050
Operation

Subcontractors Recall,
3 | Preparation and Submission | 381 | 388 | 281 | 306 | 1.00 | 0.82
of Documents

4 Final Calculate Report 408 | 438 | 324 | 313 | 084 | 125

5 Move into Plan Review 373 | 394 | 308 | 306 | 065 | 088

6 | Quality control assessment | 378 | 356 | 303 | 306 | 075 | 0.50

Final Report and

- ) 368 | 3% | 281 | 313 | 087 | 043
Recommendations  Review

Specification and
8 | Maintenance, Management | 386 | 375 | 289 | 319 | 097 | 056
Procedure Submission

Spare parts, quality
9 assurance requirements 376 | 338 | 276 | 306 | 1.00 | 0.32
integration and coordination

Final Consent, Move Into
and Operation, Completion
10 Money Payment and 384 | 400 | 319 | 32 | 065 | 0.75
Contract Termination
Progression of Procedure

The Repair of the Defect

11 | Management and Final End | 397 | 381 | 28 | 338 | 1.11 | 043
Report Record
Average 380 | 377 | 2% | 310 | 084 | 067
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Fig. 12. Bectrical IPA Model
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