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ABSTRACT: Recently, the researches on the urban regeneration projects have been performed very actively. It is a part
of the effort that solves some social and economical problems occurred by deteriorated buildings and degraded
infrastructures through new urban regeneration projects or redevelopment projects. However, the urban regeneration
projects show the characteristics that can not guarantee in the project performance because the projects have various and
complex stakeholders related to these projects and are exposed to lots of risks due to its huge scale. This study proposed
the risk performance index method to improve the efficiency of the overall performance measurement for a mega-project
by extending from the traditional cost/schedule based performance measurement system. The risk performance index
method proposed in this study has a similar system to the EVMS, and makes possible to perform a three dimensional
integrated performance measurement in cost/schedule/risk through 18 different indexes that compose the risk
performance index.

Keywords: Performance Measurement; Risk Management; Risk Performance Index

1. INTRODUCTION cost/schedule/risk and adding a view point of risk
management to the EVMS which is a traditional
Recently, there are some significant problems in the integrated  cost/schedule  performance measurement

urban areas, such as population decline, building  system in the construction projects. The purpose of this
deterioration, and low development activities even though study improves the overall performance measurement
there have been increased in population, industries, and accuracy and efficiency of a mega-project by extending a
development activities. A construction project that has a traditional  cost/schedule performance measurement
concept of ‘urban regeneration’ has been appeared as an system to the risk management through the calculation
alternative plan that solves these problems occurred in and analysis method of a risk performance index
urban areas in some various aspects (Kang, 2008). The proposed in this study.
characteristics of an urban regeneration project represent
a very complex figure in project sponsors and 1.1 Scope and Process
stakeholders and a long term period of project life cycle. A scope of this study is limited to a mega-project of
In particular, most urban regeneration projects are called three-dimensional mixed-use space development. A
as a mega-project of three-dimensional mixed-use space ~ process of this study can be summarized as follows:
development. First, this study investigates the existing performance
In general, a mega-project can be defined as a project measurement methods used in the construction projects
that requires more than 1 billion dollars (1 trillion wons) and surveys advantages and disadvantages in these
in project cost, and includes lots of risk factors that cause methods.
delays or failures of the project during its life cycle Second, this study extracts the needs and expected
(Flyvbjerg, 2003). Thus, it is important to establish a effects of new performance measurement method of a
method and system that manage these risk factors mega-project in a view point of risk management.
effectively in advance. Moreover, it is necessary to Third, this study proposes a risk performance index
effectively reduce the probability of project failures due and measurement system that is an integrated cost/
to the risk factors by measuring the project performance schedule/risk performance measurement system similar to
in a view point of risk management. This study defines a the EVMS that is a traditional cost/schedule performance
concept of the risk performance index (RPI) that measurement system and familiar with project manages.
measures a project performance by integrating Fourth, this study proposes calculation and analysis
method of newly proposed risk performance index and
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expected effects.

2. SURVEY OF THE EXISTIG PERFORMANC-
E MEADUREMENT METHODOLOGIES

A performance management is a system that examines
and manages whether the projects implemented by
persons or organizations are effectively executed or not,
and it consists of four steps such as mission, strategy goal,
performance goal, and performance index. A strategy goal
means a major policy direction to promote missions
including goal, value, and function in an organization. A
performance goal is a subordinate concept of the strategy
goal, and is the multiple specific goals to achieve

Table 1. EVMS Terminologies
Terminology Description
WBS (Work g\riiiltl;/c? rgart())IL(Ja ;_)ing
Breakdown Structure) ;
of project elements
A management
control point ~ at
CA (Control which actual cost
Plan
Account) may be accumulated
Elements
and compared to
earmned value.
The time phased
EAMB (Performance budget against which
easurement
: contract performance
Baseline) .
is measured
The sum of the
BCWS (Budgeted budgets for all
Cost of Work planned work
Scheduled) scheduled to be
accomplished.
The sum of the
Measurement | BCWP or EV Eg:?it:tggr ork and
Elements (Budgeted Cost of petedw
the completed
Work Performed) ;
portions of open
work
The costs actually
ACWP (Actual Cost | incurred in
of Work Performed) | accomplishing the
work performed
SV (Schedule
Variance) BCWP —-BCWS,
SPI (Schedule BCWP/BCWS
Performance Index)
g;,/l ((%‘;Zttva”a”ce) BCWP - ACWS
Analysis BCWP/ACWS
Performance Index)
Elements -
AV (Accounting
Variance) ACWP -BCWS
API (Accounting ACWP /BCWS
Performance Index)
EAC (Estimate At ACWP+(BAC-
Completion) BCWP)/CPI
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throughout major projects or
performed in a subjective year.

A performance index is a scale to measure the
achievement of the performance goal and level, and is
important to quantitatively measure the goal pursuing in
the project. If the performance index is developed, the
efficiency of the project can be measured by
quantitatively comparing and evaluating the achievement
and its level of the performance goal.

The existing performance measurement systems used in
the construction projects such as EVMS, BSC, KPI and
BM&M were selected as the survey methodologies in this
study. water status monitoring, and energy management
services.

organizations to be

2.1 EVMS

The EVMS (Earned Value Management System) is a
performance measurement system that has been the most
widely used performance measurement system in the
construction projects. The EVMS is determined as “a
project management technique for measuring project
progress in an objective manner, it has the unique ability
to combine measurement of scope, schedule, and cost in a
single integrated system.” by the United States
Department of Energy(DOE). Also, Fleming &
Koppleman(1996) defined the EVMS as “a technique
used to accurately measure the project’s planned value of
the defined work against earned value actually
accomplished” in his work.
A performance measurement applying by the EVMS is to
integrate a project cost and schedule, and compare plan
versus actual, and then control them. It can not only
calculate their influences from planned budget and actual
cost but also forecast schedule reduction or delay and
budget overruns at a project completion. The elements of
the EVMS can be classified as plan, measurement and
analysis elements as shown in Table 1.

2.2BSC

The BSC (Balanced Score Card) is also a
representative performance measurement system. The
BSC method proposed by Kapan & Norton(1992) is a
strategic management method that overcomes the limits
and problems in a performance measurement in a short
term period based on the traditional financial or
accounting measurement, and provides a way that
establishes a performance measurement for overall view
point and long term period. It has been largely used to
establish the performance index in the construction
projects around the world. The BSC consists of financial
indicators that represent the results of project execution
and customer satisfactions that show operational activities,
internal management, and operational indicators for
learning and growing.

Although it has advantage that performs its
management processes strategically through
comprehensively measuring financial and non-financial
aspects differed from a traditional measurement method,
it has disadvantage such as difficulty to make an
agreement on ‘what do we measure?’ in strategy
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establishment process because most organizations have
differences in strategy and vision for their own goals.

The BCS has a limitation in the evaluation of
satisfaction level of project success factors even though it
is useful on the evaluation of business management
because it evaluates the management strategy focused on
the operational effectiveness.

2.3 KPI

The key performance indicator (KPI) that is a
representative performance measurement system in
Britain was established based on the construction
renovation movement called “Rethinking Construction”
that is aimed to improve productivity in the construction
projects promoted in 1998. It can be used to measure not
only the performance of a construction, such as
construction cost and schedule reduction, but also the
performance of a business that includes profits and
productivities.

A construction renovation movement is a type of
movement for the construction re-recognition and
renovation, and can be classified into seven different
groups as major performance indexes, such as schedule,
cost, quality, customer satisfaction, design change, project
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classification, and that is applied to plan the efficiency
and the productivity in the construction projects. Finally,
it establishes the partnership between government, owner
and contractor, and practices the Best Practice.
Furthermore, it can be evaluated that it improves the
project performance and the cost effectiveness by
removing inefficiency and unproductive factors in the
construction projects in Britain.

2.4BM&M

The BM&M(Benchmarking & Metrics) is a
performance measurement system established by the
Construction Industry Institute (CIl) in USA that
measures the construction performance for six different
sections, such as cost, schedule, safety, design change,
rework, and productivity, for each project. A goal of this
system is to improve a continuous performance in the
construction industries by distributing the Best Practice
and extending its application. In addition, it proposes the
performance criteria in the construction projects through a
continuous measurement and devises the development of
partners by providing a self evaluation tool.

3. NEEDS FOR NEW RISK PERFORMANCE

performance, health, and safety for the construction MANAGEMENT = SYSTEM IN A  MEGA-
process, recognition, production method, and system. PROJECT
A performance can be measured based on this

Table 2. Risk Performance Indexes

No Terminology Definition Abb.
1 | Cost Risk Performance Index | Performance Index measuring risks related to the project cost CRPI
2 IS:;:)?ule Risk - Performance Performance Index measuring risks related to the project schedule SRPI
3 | Forecasted Cost Risk Value Cost Risk Value forecasted at the specified project time FCRV
4 l\:/glrsgasted Schedule  Risk Schedule Risk Value forecasted at the specified project time FSRV
5 | Residual Cost Risk Value Cost Risk Value remaining after subtract eliminated cost risk from FCRV | RCRV
6 | Residual Schedule Risk Value Schedule Risk Value remaining after subtract eliminated schedule risk RSRV

from FSRV

7 | Forecasted Cost Impact Cost Impact forecasted at the specified project time FCI
8 | Forecasted Schedule Impact Schedule Impact forecasted at the specified project time FSI
9 | Actual Cost Impact Cost Impact actually occurring from cost risk at the specified project time ACI

Schedule Impact actually occurring from schedule risk

10 | Actual Schedule Impact . o ASI
at the specified project time
11 | Cost Impact Variance Variance between FCI and ACI calculating at the specified project time CIv
12 | Schedule Impact Variance Variance between FSI and ASI calculating at the specified project time SIV
13 | Actual Response Cost Cumulatlv_e sum of_actu_al costs responding to the forecasted cost risk ARC
at the specified project time
14 | Actual Response Days Cumulatlv_e sum of_ actu_al days responding to the forecasted schedule risk ARD
at the specified project time
15 | Cost Risk Response Variance | Variance between ACI and ARC calculating at the specified project time | CRRV
16 \S/Z?g:]%f Risk  Response Variance between ASI and ARD calculating at the specified projecttime | SRRV
17 | Cost Risk Response Effective Actual cost_rl_sk response e_fﬁuency calculated from dividing CIV by ARC CRRE
at the specified project time
Schedule  Risk  Response | Actual schedule risk response efficiency calculated from dividing SIV by ARD
18 . o U SRRE
Effective at the specified project time
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In recent years, the urban regeneration projects with a
large scale have become a mainstream in the development
of three-dimensional mixed-use spaces such as residential,
commercial, business, public, cultural, and leisure.

Although this type of development shows advantages
that satisfies almost requirements in various specific
facility groups and also maximizes utilization of the space,
it includes lots of risks throughout the project, such as
complicated interests within various stakeholders,
development concepts to be mixed between private and
public sides, operation and maintenance, and property
management. In addition, there are few studies on the
performance management  for  reflecting  the
characteristics of the construction projects because a
conventional performance management measures only a
visible performance in businesses, such as financial and
management performances. In particular, the studies
about the risk factors that affect performance
management in a mega-project level are very insufficient
at the present time.

Therefore, it is necessary to prepare a performance
management method related to the risk factors in order to
forecast the impact of influencing to overall project
performance, and response timely and effectively to the
impact through developing a technology that
continuously manages the performance related to forecast
the risk factors and establish the response strategy in the
early stage of a mega-project. Thus, this study defines a
concept of the risk performance index for measuring the
performance related to the risk factors in the construction
projects, and draws its calculation equations and
measurement methods. Then, this study proposes a new
performance measurement method that considers the
intrinsic risk factors that may widely affect to the success
or the failure of the project by upgrading a traditional
cost/schedule performance measurement.

4. RISK PERFORMANCE
MANAGEMENT SYSTEM

INDEX AND

4.1 Definition of the Risk Performance Index

The risk performance index (RPI) is a performance
indicator for measuring the performance of three-
dimensional mixed-use space development projects in a
view point of risk management, and composed by the
similar measurement system as the EVMS. Therefore, the
RPI is defined as a performance measurement index that
can measure the project performance in view of three
different dimensions, cost/schedule/risk, to be upgraded
from two dimensions of the EVMS.

4.2 Component of the Risk Performance Index

The RPI in this study is not only based on the Schedule
Risk Value (SRV) which means a product of schedule risk
probability and its impact, and the Cost Risk Value (CRV)
which means a product of cost risk probability and its
impact of the identified risks inherent in the project, but
also the Forecasted Risk Value (FRV) which means a
product of forecasted risk probability and its impact, and
the Residual Risk Value (RRV) which means a remaining
risk value of SRV and CRV. The RPI consists of total 18
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detailed indexes, and terminology, definition and
abbreviation of these indexes are summarized in Table 2.

4.3 Measurement System of the Risk Performance
Index
4.3.1 Cost Risk Performance Index (CRPI)

As noted in Equation (1), the cost risk performance
index (CRPI) can be calculated by dividing the forecasted
cost risk variance (FCRV) subtracted by the residual cost
risk variance (RCRV) at a specific date by the FCRV.

CRPI FCRV - RCRV )

FCRV

where,

CRPI : Cost Risk Performance Index
FCRV : Forecasted Cost Risk Value
RCRYV : Residual Cost Risk Value

The analysis of CRPI can be performed as follows.
First, as the CRPI is “1”, it means perfect elimination of
the cost risk because the RCRV is “0”, in other words, the
cost risk shows a best status because the cost risks
inherent in the project is “0”. Second, as the CRPI is
larger than “0” and smaller than “1”, it shows that the
RCRV is lower than the FCRV. It means that although
some risks still exist in the project, it shows a low risk
level compared to the forecasted risk and can be
considered that the cost risk shows a good status. Third,
as the CRPI is “0”, it shows that the FCRV is equal to the
RCRV. It means that the cost risks are no reduction and an
unchanged status. Fourth, as the CRPI is less than “0”, it
shows that the RCRV exceeds the FCRV. It means that the
cost risks are increased and a bad status. Table 3 shows
the CRPI and its analysis method.

Table 3. CRPI Analysis

Index Description
_ Best status, residual cost risk is 0, all cost
CRPI=1 . o
risks have been eliminated.
0<CRPI<] Good status, residual cos_t risks are
smaller than forecasted cost risks.
_ Unchanged status, residual cost risks are
CRPI=0 .
equal to forecasted cost risks.
CRPI <0 Bad status, residual cost risks are larger
than forecasted cost risks.
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4.3.2 Schedule Risk Performance Index (SRPI)

The schedule risk performance index (SRPI) can be

calculated by dividing the forecasted schedule risk

variance (FSRV) subtracted by the residual schedule risk

variance (RSRV) in a specific date by the FSRV. The

calculation formula can be expressed as Equation (2).
FSRV - RSRV

FSRV

SRPI @)

where,

SRPI : Schedule Risk Performance Index
FSRV : Forecasted Schedule Risk Value
RSRYV : Residual Schedule Risk Value



P86

The SRPI can be analyzed as follows. First, as the
SRPI is “1”, it means perfect elimination of the schedule
risk because the RSRV is “0”, in other words, the
schedule risk shows a best status because the schedule
risk inherent in the project is “0”. Second, as the SRPI is
larger than “0” and smaller than “1”, it shows that the
RSRV is lower than the FSRV. It means that although
some risks still exist in the project, it shows a low risk
level compared to the forecasted risk and can be
considered that the schedule risk shows a good status.
Third, as the SRPI is “0”, it shows that the FSRV is equal
to the RSRV. It means that the schedule risks are no
reduction and an unchanged status. Fourth, as the SRPI is
less than “0”, it shows that the RSRV exceeds the FSRV.
It means that the schedule risks are increased and a bad
status. Table 4 shows the SRPI and its analysis method.

Table 4. SRPI Analysis

Index Description

SRPI = 1 Best statu_s, residual sched_ult_e risk is 0, all
schedule risks have been eliminated
Good status, residual schedule risks are

0<SRPI<1 smaller than forecasted schedule risks.

SRPI = 0 Unchanged status, residual schedule risks

B are equal to forecasted schedule risks

SRPI <0 Bad status, residual schedple risks are larger

than forecasted schedule risks.

4.3.3 Integrated Cost/Schedule Risk Performance Indexes

It is possible to monitor a continuous changing status
of the cost/schedule risk performance indexes which are
integrated by the CRPI and SRPI, using the indication
method in a quadrant at particular measurement dates as
illustrated in Figure 1.

CRPI Limit CRPI Elimina
“““““““ @ """ ®tion of
Cost Risks Decrease Cost Risks Decrease | C_O_SU_SPhe
Sch. Risks Increase Sch. Risks Decrease '
1
'« :
|
h\\} , SRPI
‘YO) N (1,0)1
1
1
]
Cost Risks Increase &ost Risks Decrease 1
Sch. Risks Increase Sch. Risks Increase '
1
1
' SRPI Limit
y 'S imi

Fig. 1. Integrated Cost/Schedule Risk Performance
Measurement

The analysis of an integrated chart of the cost/schedule
risk performance index the can be performed as follows.
First, as the CRPI and SRPI are “1”, it shows a best status
where the cost/schedule risks are totally removed. Second,
as the CRPI and SRPI are larger than “0”, it shows a good
status where the cost and schedule risks are all reduced.
Third, as the CRPI is larger than “0”, but the SRPI is
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smaller than “0”, the cost risks are decreased, but the
schedule risks are increased. It means that the schedule
risks should be reduced. Fourth, the CRPI is smaller than
“0”, but the SRPI is larger than “0”, the cost risks are
increased, but the schedule risks are decreased. It means
that the schedule risks should be reduced. Fifth, as the
CRPI and SRPI are smaller than “0”, the cost/schedule
risks are significantly increased. It means that a project
status has been worsen and needs more intensive risk
management.

4.3.4 Cost Impact Variance (CIV), Schedule Impact
Variance (SIV)

The cost impact variance (CIV) and the schedule
impact variance (SIV) are the performance indexes that
can determine whether or not the risk response is
effectively executed by comparing differences between
the forecasted cost/schedule impact (FCI/FSI) and the
actual cost/schedule impact (ACI/ASI) at a particular date.
These can be calculated by using Equations (3) and (4),
respectively. The analysis of the CIV and SIV can be
performed as noted in Table 5.

Clv = FCI - ACI (3)
SIvV = FSI - ASI 4)
where,

CIV : Cost Impact Variance

FCI : Forecasted Cost Impact
ACI : Actual Cost Impact

SIV : Schedule Impact Variance
FSI : Forecasted Schedule Impact
ASI : Actual Schedule Impact

Table 5. CIV, SIV Analysis

Index Description

CIV>0 AQI _is less than !:CI, risk response has been
efficient or cost risk has been decreased.
ACI is greater than FCI, risk response has

CIV <0 | been inefficient or cost risk has been
increased.

SIV >0 AS_I _is less than FSI, _risk response has been
efficient or schedule risk has been decreased.
ASI is greater than FSI, risk response has

SIV <0 | been inefficient or schedule risk has been
increased.

4.3.5 Cost Risk Response Variance (CRRV), Schedule
Risk Response Variance (SRRV)

The cost risk response variance (CRRV) shows the
difference between the actual cost impact (ACI) and the
actual response cost (ARC) measured at a particular date,
and the schedule risk response variance (SRRV)
represents the difference between the actual schedule
impact (ASI) and the actual response days (ASD)
measured at a particular date. These values can be
calculated by using Equations (5) and (6), respectively.
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CRRV = ACI- ARC e (5)
SRRV = ASI - ARD (6)

where,

CRRV : Cost Risk Response Variance
ACI : Actual Cost Impact

ARC : Actual Response Cost

SRRV : Schedule Risk Response Variance
ASI : Actual Schedule Impact

ARD : Actual Response Days

The CRRV and SRRV can be performed as noted in
Table 6.

Table 6. CRRV, SRRV Analysis

Index Description

CRRV > 0 | Cost risk response strategies are good.

CRRV <0 | Cost risk response strategies are bad

SRRV >0 | Schedule risk response strategies are good

SRRV < 0 | Schedule risk response strategies are bad

4.3.6 Integrated Cost/Schedule Risk Response Variances

It is possible to monitor a continuous changing status
of the cost/schedule risk response strategy’s efficiency by
integrating the CRRV and SRRV, using the indication
method in a quadrant at particular measurement dates as
illustrated in Figure 2.

CRRV

Good Efficiency of Cost Risk Response Strategy.
Bad Efficiency of Sch. Risk Response Strategy

Good Efficiency of Cost Risk Response Strategy..
Good Efficiency of Sch. Risk Response Strategy

1\
N

2
Bad Efficiency of Cost Risk Response Strategy..
Good Efficiency of Sch. Risk Response Strategy

SRRV

(0,0)

Bad Efficiency of Cost Risk Response Strategy..
Bad Efficiency of Sch. Risk Response Strategy

Fig. 2. Integrated Cost/Sch. Risk Response Variance
Measurement

The analysis of an integrated chart of the cost/schedule
risk response variances can be performed as follows. First,
as the CRRV and SRRV are larger than “0”, it shows the
efficiency of the response strategies is a good status, and
it means that the response strategies have been
successfully implemented. Second, as the CRRV is larger
than “0” but the SRRV is smaller than “0”, the cost risk
response strategy efficiency is a good status but schedule
risk response strategy efficiency is a bad status. It means
that the schedule response strategy should be planned
more carefully and implemented more efficiently. Third,
as the CRRV is smaller than “0” but the SRRV is larger
than “0”, the cost risk response strategy efficiency is a

Cost
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bad status but schedule risk response strategy efficiency
is a good status. It means that the cost response strategy
should be planned more carefully and implemented more
efficiently. Fourth, as the CRRV and SRRV are smaller
than “0”, the efficiency of the cost/schedule risk response
strategy represents a bad status. It means that both of the
cost/schedule response strategy should be planned more
carefully and implemented more efficiently.

4.3.7 Cost Risk Response Efficiency (CRRE)

The cost risk response efficiency (CRRE) is an index
that measures an efficiency of the actual cost impact
(ACI) vs. the forecasted cost impact (FCI) at a particular
date. However, the change curves of FCI, ACI, and actual
response cost (ARC) during a whole project life show
different tendencies respectively. Generally, the changes
in three curves are started from “0”, and reach to a peak
point at 3/4 of the development phase, and finally become
“0” at a project completion. The scale of changes in
curves can assume that FCI is the largest and then in the
order of ACI and ARC, but these order may be changed
according to the project and risk characteristics. Figure 3
illustrates the tendency in the change of FCI, ACI, and
ARC.

The difference between FCI and ACI becomes the CIV,
and the difference between ACI and ARC becomes the
CRRV.

Data Date

FCI Curve

‘\ ACI Curve

.

‘\‘ ARC Curve

.......
. 1
. .,

T
O
‘e

d .
", .
......
.,

v,

''''''

Conceptual |Preparation| Time

Fig. 3. Relationship between Forecasted/Actual Cost
Impact and Actual Response Cost

As shown in Figure 3, the CRRE at a particular date
during a whole project life can be obtained by dividing
the CIV by the ARC. Then, it can be expressed as
Equation (7).

CIv
ARC

CRRE )

where,

CRRE : Cost Risk Response Effective
CIV : Cost Impact Variance

ARC : Actual Response Cost

The analysis of the CRRE can be performed as follows.
First, as the CRRE is larger than “1”, it shows a good
status in the CRRE because the ARC is larger than the
CIV. It means that the cost risk response efficiency is high.
Second, as the CRRE is “1”, there is no CRRE because
the CIV is equal to the ARC. It means that the cost risk
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response has no efficiency. Third, as the CRRE is smaller
than “1”, the CRRE shows a bad status because the CIV
at a particular point is larger than the ARC. It means that
the cost risk response efficiency is low. The analysis
method of the CRRE is summarized in Table7.

Table 7. CRRE Analysis

Index Description
CRRE >1 | Cost Risk Response Efficiency is good.
CRRE =1 | Cost Risk Response has no Efficiency
CRRE <1 | Cost Risk Response Efficiency is bad

4.3.8 Schedule Risk Response Efficiency (SRRE)

The schedule risk response efficiency (SRRE) is an
index that measures an efficiency of the actual schedule
impact (ASI) vs. the forecasted schedule impact (FSI) at a
particular date.

The difference between the FSI and the ASI becomes
the SIV, and the difference between the ASI and the ARD
becomes the SRRV.

The SRRE at a particular date during the period of the
project can be obtained by dividing the SIV by the ARD.
Then, it can be expressed as Equation (8).

SIV
ARD

SRRE (8)

where,

SRRE : Schedule Risk Response Effective
SIV : Schedule Impact Variance

ARD : Actual Response Days

The analysis of the SRRE can be performed as follows.
First, as the SRRE is larger than “1”, it shows a good
status in the SRRE because the ARD is larger than the
SIV. Second, as the SRRE is “1”, there is no SRRE due to
the fact that the SIV is the same as the ARD. It means that
the schedule risk response has no efficiency Third, as the
SRRE is smaller than “1”, the SRRE shows a bad status
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because the SIV at a particular point is larger than the
ARD. The analysis of the SRRE can be noted in Table 8.

Table 8. SRRE Analysis

Index Description
SRRE > 1 Schedule Risk Response Efficiency is
good.
SRRE =1 | Schedule Risk Response has no Efficiency
SRRE <1 [ Schedule Risk Response Efficiency is bad

4.4 Risk Performance Measurement Table

It is necessary to produce a table format that can
conveniently determine the potential risk factors and
impacts in a mega-project through overall analysis of the
risk performance indexes and their calculated results. For
this purpose, this study proposes two kinds of the table
format. First is a Qualitative Risk Performance
Measurement Table which shows the measurement results
as qualitative indexes. Second is a Quantitative Risk
Performance Measurement Table which shows the
measurement results as quantitative amounts. A
Qualitative Risk Performance Measurement Table and a
Quantitative Risk Performance Measurement Table are
illustrated in Figure 4 and Figure 5, respectively.

A Qualitative Risk Performance Measurement Table
shows the Forecasted Risk Value (FRV) composed of the
columns for the FCRV and the FSRV that have
probability scales, cost and schedule impact scales
evaluated at a previous forecast date, and the Residual
Risk Value (RRV) composed of the columns for the
residual cost risk value (RCRV) and the residual schedule
risk value (RSRV) that have probability scales, cost and
schedule impact scales evaluated at a base date, and the
calculated results of the cost risk performance index
(CRPI) and the schedule risk performance index (SRPI)
at the right-end two columns.

Qualitative Risk Performance Measurement Table

Previous Forecast Date : 2008. 10. 1 Base Date : 2009. 1. 1
Forecasted RV Residual RV RPI
. L Probability | Cost Impact Schedule Probability | Cost Impact Schedule
Risk ID Description W.V.
Scale Scale FCRV | ImpactScale [ FSRV Scale Scale RCRV | ImpactScale | RSRV CRPI SRPI
1(2]|3|4|5]|1|2]3]|4|5 112(3]4|5 112|3(4]|5(1]2|3|4]|5 112|3]4(5
Low rate of
113B2003 0.35 ¢} ol 20 s} 8 s} s} 6 s} 12 0.7 -05
apartment sales
Unreasonable
113B2003 |requests from 0.24 [e) o 15 [°] 15 ] <] 16 o 12 -0.07 0.2
nearby residents

Fig. 4. Qualitative Risk Performance Measurement Table
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Quantitative Risk Performance Measurement Table
. Previous Forecast Date Base Date
(Unit : Thousand Won, Days) 2008.10. 1 2009, 1. 1
Rlilgk Description | Weight Cost Risk Impact/Response Effective Schedule Risk Impact/Response Effective
FCl ACI cIv ARC CRRV CRRE Fsl ASI SIvV ARD SRRV SRRE
11 382003 -0 rate of 035 | 200,000 | 150,000 | 50,000 | 30,000 120000 167 65 34 29 40 -6 0725
apartment sales
Unreasonable
11382003 requests from 0.24 50,000 | 30,000 20,000 | 35,000 -5,000 057 35 30 5 4 26 1.25
nearby residents

Fig. 5. Quantitative Risk Performance Measurement Table

A Quantitative Risk Performance Measurement Table
shows the Cost Risk Impact and Response Effective
composed of the columns for the forecasted cost impact
(FCI), the actual cost impact (ACI), the cost impact
variance (CIV), the actual residual cost (ARC), the cost

risk response variance (CRRV), and the cost risk
response effective (CRRE) evaluated at a previous
forecast and base dates, and the Schedule Risk Impact
and Response Effective composed of the columns for the
forecasted schedule impact (FSI), the actual schedule
impact (ASI), the schedule impact variance (SIV), the
actual residual days (ARD), the schedule risk response
variance (SRRV), and the schedule risk response effective
(SRRE) evaluated at a previous forecast and base dates,
respectively.

5. CONCLUSION

Recently, the researches on the urban regeneration
projects have been increased and performed so
extensively. It is a part of the effort that solves some
social and economical problems occurred by the
deteriorated buildings and degraded infrastructures
through new urban regeneration projects or
redevelopment projects. However, the urban regeneration
projects have the characteristics that can not guarantee a
project performance success because the projects have
various and complex stakeholders related to these projects
and are exposed to lots of risks due to its huge scale. This
study proposed a risk performance index method to
improve an efficiency of the overall performance
measurement for a mega-project by extending a
traditional cost/schedule based performance measurement
system to an integrated cost/schedule/risk measurement
system. The expected effects of a risk performance index
method proposed in this study can be summarized as
follows:

First, it has a similar system as the EVMS which is a
traditional cost/schedule performance measurement
system and familiar with project managers.

Second, it is possible to execute the three dimensional

performance measurement integrated by
cost/schedule/risk through 18 detailed indexes for the risk
performance measurement.

Third, it is possible to execute a qualitative risk
performance measurement through the cost risk
performance index (CRPI) and schedule risk performance
index (SRPI).

Fourth, it is possible to execute a quantitative risk
performance measurement through the cost impact
variance (CIV), the schedule impact variance (SI1V), the
cost risk response variance (CRRV), and the schedule risk
response variance (SRRV).

Fifth, it is possible to measure a cost risk response
efficiency (CRRE) by comparing the cost impact variance
(C1V) and actual response cost (ARC).

Furthermore, it is necessary to make continuous efforts
for upgrading a risk performance index and measurement
system proposed in this study, because the performance
measurement of a mega-project becomes more important
factor of project success.
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