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Abstract
Management performance of a construction company can be the sum of management performance of each different
project. Therefore, the measurement of management performance following construction projects is essential for
securing the competitiveness of a company. However, most research has been related to the performance measurement
of the construction industry and companies and little has been conducted on individual project’s performance. In
particular, building projects have various characteristics depending on construction orderer, type and commissioning

entity but no performance indicators have been selected based on this

classification. This study aims to select

performance indicators for subdivided areas based on project characteristics as well as those which can be commonly
used to measure management performance at construction and trial run stages of building projects. In the future,
those indicators proposed in this study can be used for developing methodology to evaluate them and later applied to
actual building projects to generate quantitative data. In addition, they are expected to be used as reference for
selecting indicators to measure management performance of plant and civil engineering projects.
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Figure 1. Scope of research in construction project area

IZ2AE ] AYoll= Figure 29} o] AR W, AR 718, €}
SAAE, A 2d, A, A&A, &9/E dH oE A

e} B AT AR SES MY AR D AL o
Aol gste] Ryt

/

Project Life Cycle

~

_ Prp;ecr_ > Planning > Fecm_bllltv
identification review _l
L Design ~»! Procurement m
Operation/
—ip
m Maintenance Elwsug /

Figure 2. Scope of research on project life-cycle
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Key Performance Indicators of Building Project

Table 1. KPIs selected through documentary and case research

Performance area

KPI (Key Performance Indicators)

Cost

Completion rate, Target cost management (target: completion), Number of suggestions for cost rate
improvement, Financial cost rate, Profitability, Collection target achievement rate, Sale target
achievement rate, Construction cost, Construction cost forecast, Rate of planning, Performance and
achievement of completed or ordered work, Rate of planning and performance of construction cost or
construction site cost, Selling and administrative expenses and financial expenses as cost of other
goods sold, Fixed completed and unfixed completed work as collection status, Cumulative collection
amount and this month’s collection amount, Remaining completed work, Rate of planning, Performance
and achievement of budgeted cost work performed, Planning and performance of completion cost rate,
Productivity per head in terms of completion, Forecast of budgeted cost work performed and
completion cost rate, Financial support, Collection plan for fixed receivables, Cost index, Budget saving
rate

Quality

Reconstruction rate, Scores of frame quality inspection, Scores of finish work quality inspection, Defect
curing cost, Frequency of defect occurrence, Re-work rate, Rate of re-work order issuance

Project time

Construction process fulfillment rate, Ahead of schedule rate, Fulfllment rate of major milestones,
Construction schedule forecast, Rate of schedule progress and percent completed, Reasons for behind
schedule, Zero—accident goal period and achievement, Capability process index, Rate of night work

Safety

Accident rate, Accident handling cost, Safety-related accident rate, Result of safety inspection
evaluation, Status of safety management, Rate of safety management cost, Frequency of safety
education

Environment

Cost of complaint handling, Usage of re-cycled materials, Rate of waste recycling, Score of
environment impact evaluation, Usage rate of environment-impacting materials, Amount of construction
waste

Risk management

Standardization of risk management plans, Usage rate of reserve fund, Additional costs due to design
change

Efficiency

Fulfilment rate of comprehensive construction plan process, Rate of standard construction method
compliance, Rate of work guideline compliance, Sales per person, Usage rate of EMDS (Electronic
Management Document System), Speed of EVMS (Earned Value Management System) process,
Efficient allocation of work, Absence rate due to sickness, Cumulative total of laborers, Labor
productivity

IT system

Fulfillment rate of SLA (Service Level Agreement) by major supplier, Operation rate of PMIS (Project
Management Information System), Operation rate of budgeted completion cost management system,
Operation rate of process management system, Fulfilment rate of RMS (Risk Management System)
establishment, Index of knowledge management system usage

Knowledge management

Knowledge level of knowledge sharing, Application of new technology and method

Organization Capability

Number of completion self-tasks per person

Learning

Learning level of employee skill improvement, Level of improvement following training

External customer satisfaction

Order’s satisfaction, residents’ satisfaction, Speed of response to customer requests, Number of good
business partners, Return on investment, Extent of service establishment and operation, Responsibility
of goods delivery, Goods sale and information consultation service, Satisfaction on goods

Internal customer satisfaction

Employee satisfaction

Security Burglary damage amount (materials, equipment, etc.), Burglary frequency (materials, equipment, etc)
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Table 2. Composition of management performance evaluation

Performance type Performance area

Cost
Quality
Project time
Safety
Environment
Risk
Efficiency
IT system
Knowledge management
Security
Organization Capability
Learning
External customer satisfaction
Internal customer satisfaction

Project management

Project efficiency

Preparation for future

3.3 &2 KPI
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Table 4. KPI candidates added depending on project characteristics

Classification

KPI candidates depending on
project characteristics

Private -  Residential
Commissioned

Private - Residential -
Self-commissioned

Sale target achievement rate

Private — Non-residential
Commissioned

Private - Non-residential -
Self-commissioned

Sale target achievement rate

Public -  Residential
Commissioned

Public - Non-residential —
Commissioned

Table 3. Common project KPl candidates

Perf(t);;neance Perf(;r;aance Common project KPI candidates Perf(t);;neance Performance area Common project KPI candidates
Completion rate, Target cost management Efficienc Fulfillment rate of comprehensive
Cost (target: completion), Financial cost rate, (Standardi 3{ ) construction plan process, Rate of work
Profltablllty, Collection target achievement ancardization guide”ne Comp”anca Sales per person
rate Fuffillment rate of SLA (Service Level
) Reconstruction rate, Defect curing cost, . Agreement) by major supplier, Operation
Quality Frequency of defect occurrence Project IT system rate of PMIS (Project Management
efficiency Information System)
Construction process fulfillment rate )
Project Project time  (Ahead of schedule rate), Fulfilment rate Knowledge Kn_ovvl_edge level of knowledge sharing,
management of major milestones management  Application of new technology and method
Safety Accident rate, Accident handling cost Security Burglary damage amount (materials,
equipment, etc.)
Cost of complaint handling, Usage of Learning Learning I_evel of employee skil
Environment re-cycled materials, Rate of waste _ improvement
recycling Prep;fjﬁ’;sn for Eﬂz;rlif:;is(iﬁmer Order’s satisfaction, Residents™ satisfaction
Risk Standardization of risk management plans Internal customer

satisfaction

Employee satisfaction
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Acceptable
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elements
It needs to determine measuring
Effective  elements effective for project
management.
Aligned Every .KPI should ultimately be related
to profit.
Learning and growth areas should be included.
Balanced management performance measurement
should be made considering weighting.
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can be realized.
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Table 6. Effective KPls common for projects

Perfc;;gweance Perfz:r;:nce Effective KPIs common for projects Removal from KPI candidates KPIs proposed to be added
leti T
Completion  rate, . arget .COST Legal costs due to contract
management (target: completion), ) ) .
Cost o ' Financial cost rate conflicts, performance of VE
Profitability, Collection target ) )
. (Value Engineering)
achievement rate
) ) Review of  defect areas,
) Reconstruction rate, Defect curing
Quality cost Frequency of defect occurrence  performance of VE  (Value
Project Engineering)
olec ) ! Construction process fulfillment rate  Fulfillment rate of major
management Project time ) -
(Ahead of schedule rate) milestones
Accident rate, Accident handling
Safety - -
cost
Environment Cost of complaint handling Usage of re—cycleq materials, Environment-friendly  certificate
Rate of waste recycling
) Standardization of risk
Risk - -
management plans
Fulfillment rate of )
. ) ) Human resource input rate by
Efficiency comprehensive construction :
o Sales per person project, usage of procedure
(Standardization) plan process, Rate of work o .
L ) guideline by work section
guideline compliance
. Operation rate of PMIS (Project Fulfilment rate of SLA (Servpe
Project IT system ) Level Agreement) by major -
- Management Information System) )
efficiency supplier
Knowledge Knowledge Ieyel .Of knowledge In-house training achievement
management - sharing, Application of new rate
9 technology and method
Securit _ Burglary damage amount Security equipment installment
/ (materials, equipment, etc.) (CCTV, etc.)
Learning & Leamning level of employee skill B B
Growth improvement
Preparation externgl Cugtomer Order's & Residents’ satisfaction - -
for future satisfaction
internal customer ) )
) ) Employee satisfaction - -
satisfaction
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Key Performance Indicators of

Building Project

Table 7. Effective KPls added depending on project characteristics

Classification

Effective KPIs depending on project characteristics Effective KPIs proposed to be added

Private
- Residential
- Commissioned

Initial input (operating costs) rate, Rate of operation
period preparation, Speed of defect handling, Sale rate
by region, Profit rate by region, Orderer's & resident's
satisfaction

Private
- Residential
- Self-commissioned

Sale target achievement rate
Period of delay due to uncertainties (winter, Rate of time needed for licence, Reconstruction
summner, rainy season, design change, licence, association’s satisfaction, Maintenance costs
etc.)

Private
- Non-residential
- Commissioned

- Innovative design, Orderer's satisfaction on functions

Private
- Non-residential
- Self-commissioned

Sale target achievement rate -

Public
- Residential
- Commissioned

Resident's satisfaction, Cost rate by orderer, Profit rate
by orderer, Sale rate by region, Early selection of

- finishing materials, Measurement of time needed for
receiving a permission to use after construction
completion

Public
- Non-residential
- Commissioned

Innovative design, Rate of design change application by
project, Cost saving rate by project
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Researcher Performance indicators WS A-ZAAD) T (WA -2 2] 37F4] KPI

Ward et al.[29] oz LA

Belassi and Tukel[30]
Hatush and Skitmore[31]
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Wuellner[35] Time, Cost, Quality, Safety o olalal Cols ro. 1
Alarcon and Ashieyis] oSt Construction period, Value, < = A7} ofd FUS 719 A50] T2 oA 154
Effectveness olge] A4S 711 THE AA 1091A] 20109 10%] 2%
Construction  cost,  Construction Aro
period, Expected cost, Expected == "]?40} E}
CE(Construction construction period, Defect, AR Ay} ‘Z2AE 3] QoA AR Q%) ok
Excellence)[25] Customer satisfaction on goods, o = ¢ o o - R .
Customer satisfaction on service, 2, PAaa UL SR s3ote] ‘e ¢ AT e} o
Safety, Profit and productivity 7. Qo] 2 X|HOl ‘9T uiE n} ‘YETA ulE ol
Cli(Construction Industry ggg’}éncc’”“g‘ﬁ;ﬁé‘e period, Safety. Sk Ealslo] ‘maulEole) Sw Ssiois olzo] 99l
Institute)[26] hy ’ ’ _
productivity RIS e
Cost, Construction period, Quality, - - -
Cha and Kim[13] Safety, Envionment, ~ Productivity, FE KPL A% A] IRk0] AElS vz Sato] A|AH =2l
Bisk, Seaury Wl A A B T SRl Hehs ofo] 9]
oL, o} Wigsto] ‘T0 A% B Ziole} e ool KPI
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Table 9. Selected common KPIS for building projects
Performance Performance Common KPIS for projects Performance Performance Common KPIS for projects
type area type area
Completion rate Productivity Sales per person
Target cost management
Cost (Target: Qonj_ple’non) ] o Operation rate of PMIS
ol Ptroﬂtatbllltyh t Project efficiency T system &
ollection arrga«ie achievemen Technology Application of new
) - technology and method
Project Qualit Reconstruction rate
management y Defect curing cost Learning & Learning level of employee
Project time Ahead of schedule rate Growth skill improvement
Safety .A00|dent rate Preparation for Order's ,& Rgs@ents
Accident handling cost satisfaction
Cost of complaint handling future Customer
Environment & satisfaction

Standardization of risk

Risk
management plans

Employee satisfaction
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Table 10. Final KPls added depending on construction project
characteristics

KPIs added depending on project

Classification o
characteristics
Private Sale target achievement rate (Cost)
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Period of delay due to uncertainties

- Self-commissioned (Project time)
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- Non-residential
- Self-commissioned

Sale target achievement rate (Cost)
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