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ABSTRACT

Corporate management performance evaluation currently focuses on financial aspects; however, it is necessary to iden-
tify and manage elements that contribute to increased economic values in the long run. When it comes to construction
firms, most previous research did not cover weighting and estimation approaches for non-financial elements that ulti-
mately influence financial status. In this research, the objective is to develop a management performance evaluation
model for Korean construction firms. The model includes financial factors and non-financial factors. This research in-
vestigated actual data from Korean construction firms and classified their characteristics. This study is performed in two
steps. First, this study derives KPIs for performance measurement techniques and weights the KPIs. And then, it applies
the performance data of construction firms to the technique. The findings of this study show that Korean construction
firms consider customers to be the foremost priority, converse to previous research which argued that the internal busi-
ness process was the top priority. The performance measurement results can be fed back into strategies and plans to
shed light on issues, reflect on management plans for subsequent years and modify mid to long-term strategies. There-
fore, the developed model can help decision-makers effectively revise their management plans.
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1. Introduction Traditionally, the management performance was meas-
ured in terms of financial aspects, including the current
net profit, the investment rate, and the return on equity
(ROE) [3]. However, with the increased development of
IT in the 1990s, studies on measurement factors and
methods began to focus on intellectual resources [4-6].
Meanwhile, in Korea, management performance meas-
urement models for construction firms were developed
[6-8]. However, the proposed key performance indicators

As Peter Drucker asserted, the adage “If you cannot
measure it, you cannot manage it” is true in all corporate
management activities, from manufacturing to IT. Per-
formance measurement is an important management pro-
cess that can be utilized to identify the fulfillment of an-
nual management plans and provide feedback for subse-
quent management plans [1]. In the construction industry,

performance measurements are complicated, as it is dif- . . . .
ficult to predict the productivity of projects due to the (KPIs) were insufficient for measuring the non-financial
uncertainty in construction sites and contracting indi management performances of Korean construction firms

vidually [2]. [9]. Previous studies diq not suggest a systematic scoring
method for non-financial factors. Therefore, to effect-
tively measure management performance, it is essential
to develop a performance measurement model that re-
flects the characteristics of Korean construction firms. In
this study, our objective was to develop a management
performance evaluation model (MAPEC) for Korean con-
struction firms.

Especially, since Korea’s economy has changed rap-
idly due to the sharp rise of raw material prices such
crude oil, the rapid increase in overseas plant construc-
tion contracts from 2004, the Korea construction firms
need to be established effectively their management stra-
tegies to ensure the competitiveness including various
characteristics such as financial and non-financial aspects.
In addition, it is necessary to systematically measure ma-
nagement performance in order to investigate whether or
not the annual plans are successful. Currently, most corporations focus on financial aspects

2. Previous Studies
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28 Management Performance Evaluation Model of Korean Construction Firms

in their management performance measurements, as
these are easy to measure [10]. However, it is difficult to
evaluate the long-term potential of a corporation only on
the basis of financial aspects. This potential indicates the
non-financial aspects such as brand, image, work envi-
ronment, etc. In other words, although these aspects do
not reflect directly the financial factors such as profit-
ability and growth, the aspects influences continuously
on the management performance in the long term. There-
fore, it is necessary to identify and manage qualitative
factors that result in long-term economic value.
Beginning in the 1990s, with the advent of the concept
of intellectual resources, many researchers investigated
qualitative factors related to management performance
measurement. As shown in Table 1, performance meas-
urement indicators of construction project of [11] can be
divided into four indicators: project efficiency, impact on
customers, business success and preparation for the fu-
ture. First, in the project efficiency phase, it is measured
whether or not the project is completed on time and

budget. Second, the satisfaction of customers is measured.

Third, in the business success phase, it is measured
whether or not the management performance is improved
after completion of the project. Fourth, it is measured
how reflect the performance to the management for the
future.

C. S. Lim, and M. Z. Mohamed evaluated performances
such as time, cost quality and safety from both micro and
macro viewpoints of developers, contractors, and cus-
tomers [12]. R. Atkinson measured performance by

Table 1. Previous literature of KPI [11-13].

Author KPI Criteria

Short term measures
completed on time?
Within the specified budget?

Project efficiency

Related to the customer and

dividing it into delivery and post-delivery phases [13].
First, in the delivery stage, the cost, time quality and ef-
ficiency is evaluated. Second, after completion of a pro-
ject, the impact of performance to customers is evaluated.
Although many studies have been conducted regarding
management performance evaluation, only general indi-
cators show in the studies, which did not consider the
characteristics of Korea construction industry.

As an alternative to the traditional approach, [9] pro-
posed a Balanced Scorecard (BSC), which included non-
financial aspects related to performance evaluation in the
long term. The BSC aims for a better understanding of
the correct strategies and key performance factors for a
more comprehensive insight into current businesses. As
shown in Table 2, the BSC is divided into four perspec-
tives (i.e., financial, customer, internal business process
and learning and growth). The BSC is appropriate for
construction firms since the key performance indicators
are defined in consideration of diverse environments
such as market customers and culture. In this study, the
BSC were applied to determine KPIs for Korean con-
struction firms and then interviewed experts to estimate
the weights of each KPI.

In terms of the performance measurement in construc-
tion industry, [14] suggested the construction perform-
ance measurement process conceptual framework. The
framework represents the input and output of the process
how to measure the performance as dividing into six
perspectives such as financial, customer, internal busi-
ness, innovation & learning, project, and suppliers. In
addition, [15] analyzed the correlation between the
change of managerial environment and the business per-
formance of Korea construction firms. Although this
study has been conducted regarding the management

Table 2. Four perspectives of BSC.

Classification Perspective KPI

Revenue growth

Impact on user
customer Performance measures?
Shenhar Technical specifications
(1997) . .
Measures of time, quality and
Business success  total improvement of
organization performance
Preparing for the Long ter.m dlmens'lon'
Preparation organization
future .2
Technological infrastructure
. . . Time, cost, quality.
. M £l el bl
Lim and icro viewpoint Performance, and safety
Mohamed ) ] )
(1999) Macro viewpoint Tl.n.l N satlsfagtlon,
utility, operation
Delivery stage leeflti’ttm;f’icienc
Athinson quaity, y
(1999) Impact on customer

Post-delivery stage

Business success

How should we

ROI

Financial appear to our Corporate earning
shareholders? Asset turnover
Cost saving
Customer return
How should we New customer acquisition
Customer appear to our Customer retention
customers? Customer satisfaction
Market share
Product/service development
Internal ‘What business New prototyping
business process must we  Customer management
process excel at? Business/work process
Business environment
How will we Technology
Learning & sustain our ability ~ Knowledge sharing
growth to change and IT infrastructure

improve?

Corporate culture

Copyright © 2013 SciRes.
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performance of Korea construction firms, it did not in-
vestigate how to measure the performance. [16] suggest a
simulation method to show management effectiveness of
various strategies.

3. Methodology

The MAPEC, intended to measure the management per-
formance of Korean construction firms, consists of a hi-
erarchical structure: Balanced scorecard indicator (BSCI)
—=Classified performance indicators (CPI)—Key per-
formance indicator (KPI) (Figure 1). The collected cor-
porate performance data are reflected in the hierarchical
structure at the beginning of the MAPEC process. KPI
analysis, which is positioned at the bottom of the hierar-
chical structure, assigns weights to the actual perform-
ance data and estimates the CPI. The CPI analysis then
assigns estimated weights to produce a BSCI, and the
comprehensive corporate management performance is
estimated using the BSCI. Weights for different factors
are estimated in a Fuzzy-Delphi Analytic Hierarchy Pro-
cess (FD-AHP).

To achieve this study’s objective, the following meth-
odology was conducted: 1) CPIs and KPIs were obtained
after reviewing previous studies and actual management
measurement data; 2) CPIs and KPIs were selected after
checking for duplication and omission; 3) according to
the selected indicators, a management performance meas-
urement hierarchy was proposed, and the weights of all
of the indicators were estimated using an FD-AHP ana-
lysis; 4) each KPI score was evaluated by applying the
scoring distribution methods proposed in this study; 5)
two Korean construction firms were analyzed and evalu-
ated using the MAPEC developed in this study.

It is difficult to develop an effective performance
measurement model that encompasses all kinds of con-
struction firms, such as those that design apartments,
infrastructure, and plant development projects, as they
cater to different customers and require different KPIs
and CPIs for performance measurement [17]. Therefore,
the scope of this study was limited to model development

. . Overall evaluation
Hierarchical

structure

BSCI

/ CPI h

KPI

Figure 1. MAPEC concept.
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applicable to the top 30 corporations in Korea. Among
these corporations, this study focused on firms with both
concurrent overseas and domestic projects.

To analyse the experience of experts, Saaty’s Analytic
Hierarchy Process (AHP) method has been used widely.
However, when the traditional AHP utilizes, the correla-
tion between factors is not considered and the uncertainty
and errors would have to determine ranks of factors. The
problem such rank reverse may occur. The Fuzzy-Delphi
AHP (FD-AHP) method is new decision-making model
based on AHP method. In the decision-making issue, by
using the pair-wise comparison method, the FD-AHP can
determine the optimum alternative among various op-
tions [18]. This study utilizes FD-AHP method to estab-
lish management performance evaluation model.

4. MAPEC Development
4.1. CPIl and KPI

In order to select the CPIs and KPIs, 10 experts were
interviewed regarding the performance measurement
factors from the top five Korean corporations. As shown
in Table 3, among them, three experts are principals of
the corporations and two experts are the head of man-
agement division. In addition, the rest of experts are the
project managers having experience of over 10 years.
After interviewing the experts, then the factors were clas-
sified and adjusted by the experts.

Based on the CPIs and KPIs, a survey was given to the
top management executives in major Korean construc-
tion firms, asking for estimations of the weights of each
indicator using pair-wise comparison. Table 4 represents
the BSCI, CPI, and KPI developed in this study. Finally,
12 CPIs and 31 KPIs were suggested as detailed indica-
tors of the BSCI for Korean construction firms.

4.2. Weight Estimation of BSCI, CPI, and KPI

MAPEC consists of indicators, with weights assigned in

Table 3. Summary of the respondents’ demographic data.

Position in corporation

Principal/CEO 3 (30%)
Manager/officer 5 (50%)
Project manager/engineer 2 (20%)

Management evaluation experience
Yes 8 (80%)
No 2 (20%)

Area
Plan/management 8 (80%)
Engineering 2 (20%)
JBCPR



30 Management Performance Evaluation Model of Korean Construction Firms

Table 4. BSCI, CPI, and KPI for Korean.

BSCI CPI KPI
ROIC
Profitability Ratio of sales cost

Ordinary income

Domestic sales

Growth
Finance Overseas sales
Debt ratio
Stability Rate of cash reception target
accomplished
Liquidity Total asset turnover
Order Amount received from new orders
Awards
External customer Satisfaction
satisfaction Ie .
ompany image
Social contribution
Customer
Employee turnover rate
Internal customer
satisfaction Work environment & Organizational
culture encouragement
Domestic share rate
Market share
Overseas share rate
R&D cost rate
R&D investment Effectiveness against new
technology development cost
Applicability of self-developed
Technology technology
Internal competency
business Intellectual property right
process . .
Selling & admin. cost rate
Operational Compliance to guideline
efficiency Safety rate
Waste reuse/recycling
Valuable resource rate
HR development Training cost
Learning & Trainee satisfaction
growth

Organizational Knowledge sharing level

competency Employee productivity

Information Information competency index

a hierarchical structure. To assign weight for each indi-
cator, interviews were conducted to experts in Korean
construction firms using pair-wise comparisons method
between indicators. In other words, first, the weight be-

Copyright © 2013 SciRes.

tween BSCs indicators was analyzed on the basis of the
responses of the interviews. Second, the indicators of
CPIs in BSCs were analyzed. Finally, all indicators of
KPIs were analyzed by using pair-wise comparisons
method.

According to [18], the determinant is calculated as
fuzzy vector (W, ) using Column Vector Geometric
Mean Method. The fuzzy vector calculation result shows

n
a minimum (MinW, ), arithmetic mean (I_I\WIi ), maxi-
k=1

mum value ( Max Wi ) and the final weight vector (W,)
estimated using the geometric mean method. In this
process, calculation was performed in such a way that the
sum of the weights estimated in each phase equaled one.
The weights for the BSCIs, CPlIs, KPIs calculated by the
FD-AHP method are shown in Table 5. In the BSClIs,
customer weight was the highest, at 0.34. For the cus-
tomer CPI, the external customer satisfaction was the
highest, at 0.38. For the financial aspects of the BSCI,
technological competency in the internal business proc-
ess, HR development and organizational competency in
learning and growth showed the highest weights.

Figure 2(a) shows the BSCI weight analysis. Custom-
ers were the most important indicator, followed by Fi-
nance. This shows that the paradigm of Korean construc-
tion firms is shifting from a financial focus to a customer
focus. Figure 2(b) represents the analyzed KPI weights.
The amount received from new orders was the most im-
portant KPI, followed by the overseas market share rate,
the information competency index and the domestic
market share rate, which indicates that stakeholders con-
sider order-winning competency and performance to be
essential management factors. Order indicator is one of
the factors which have not been considered in previous
studies. In this study, it was considered to be a major

40% 10%

35% - 9%
30% -
8%
25% +

20% - 7%

KPI Weight

15%

BSCI Weight

6%
10% -

5%
5% 7

4%
BSCI KPI

Customer & Amount received from new orders

[ Finance [3Oversea market share rate

B Internal business process B3 Information competency index

Learning & growth B Domestic market share rate

(@) (b)
Figure 2. BSCI (a) and KPI (b) weight analysis.

0% -
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Table 5. Weight for BSC, CPI, and KPI.

BSCI Weight CPI Weight KPI Weight
ROIC 0.28
Profitability 0.24 Ratio of sales cost 0.37
Ordinary income 0.35
Domestic sales 0.49
Growth 0.18
Finance 0.28 Overseas sales 0.51
Debt ratio 0.48
Stability 0.13
Rate of cash reception target accomplished 0.52
Liquidity 0.13 Total asset turnover 1
Order 0.32 Amount received from new orders 1
Awards 0.15
External customer 038 Satisfaction 028
satisfaction Company image 0.38
Social contribution 0.19
Customer 0.34
Internal customer Employee turnover rate 0.42
tisfacti 0.28
satistaction Work environment & Organizational culture encouragement 0.58
Domestic share rate 0.49
Market share 0.34
Overseas share rate 0.51
R&D cost rate 0.49
R&D investment 0.33
Effectiveness against new technology development cost 0.51
Applicability of self-developed technology 0.57
Technology competency 0.38 ‘
Internal business ol Intellectual property right 0.43
process Selling & admin. cost rate 0.25
Compliance to guideline 0.21
Operational efficiency 0.29
Safety rate 0.32
Waste reuse/recycling 0.22
Valuable resource rate 0.3
HR development 0.38 Training cost 0.33
Trainee satisfaction 0.37
Learning & growth  0.24
Knowledge sharing level 0.4
Organizational competency ~ 0.38
Employee productivity 0.6
Information 0.24 Information competency index 1

indicator reflecting the characteristics of Korean con-
struction firms. As a secondary indicator, the overseas
market share rate represents the recent trend in the Ko-
rean construction industry to break into the global mar-
ket.

Although the customer is the most important factor

Copyright © 2013 SciRes.

among the BSClIs, the amount received from new orders
of the financial in BSCIs represents the most important
indicator among the all KPIs. This can be explained from
the characteristics between KPIs. Since the amount re-
ceived from new orders of the financial is possible to
quantify directly, the indicator can evaluate precisely
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32 Management Performance Evaluation Model of Korean Construction Firms

from robust data. However, in the case of customer, al-
though the external customer satisfaction in CPIs is the
most important factor, since the KPIs in the factor such
as awards, satisfaction, company image and social con-
tribution are difficult to quantify the performance; the
weights of the KPI level are distributed to the four indi-
cators.

Most research has focused on identification of appro-
priate indicators for the management environment of the
construction industry rather than estimating the impor-
tance of suitable indicators for the characteristics of the
management of construction firms [10,19,20]. Major
research focusing on the BSC was classified into five
aspects (i.e., Operational (OP), Benefits (BE), Technol-
ogy/System (TS), Strategic Competitiveness (SC), and
User Orientation (UO) [21-24]). Subsequently, the weight
of each indicator was estimated using the AHP method.
As a result, the importance was estimated in the order of
OP, BE, SC, and UO, which differs from the results of
Korean construction firms that emphasize the customer.

4.3. KPI Score Estimation

KPIs can be classified into quantitative indicators, such
as the ROIC or debt ratio, as well as qualitative indicators,
such as company image or social contribution. Quantitative
indicators represent performance in numbers, while qua-
litative indicators need to be quantified to measure per-
formance. For example, “cost ratio”, “sales growth”, and
“market share” can be quantitatively presented, and order
amounts, ordinary incomes and training costs can be ex-
pressed in monetary terms, while qualitative KPIs such
as awards, customer satisfaction and company image
cannot be directly numerically provided. Therefore, qua-
litative indicators need to be quantified for numerical
rendering.

It is relatively easy to measure performance using fi-
nancial aspects. Most of KPIs are associated with their
own calculation methods. Domestic sales, overseas sales
and debt ratio averages for the previous three years were
compared. The rate of cash reception target accomplish-
ed was calculated by dividing the cash reception target
with the actual cash reception. The target was always
100%. The amount received from new orders is the sum
of orders won in a given year and is measured in mone-
tary terms.

The awards, from the customer’s point of view, are the
sum of the awards accredited by governmental organiza-
tions, mass media, private organizations or overseas enti-
ties. Performance may vary, depending on specific awards,
but, as the criteria is ambiguous, weights were not as-
signed. Customer satisfaction is measured by surveying
clients and buyers, and company image is measured in
terms of the ranks previously determined by professional
research firms. As a part of Corporate Social Responsi-

Copyright © 2013 SciRes.

bility (CSR), the social contribution is measured to de-
termine the external customer satisfaction factor among
CPIs. The goal of CSR is to embrace responsibility for
the company’s actions and encourage a positive impact
through its activities on the environment, consumers, em-
ployees, communities, stakeholders and all other mem-
bers of the public sphere who may also be considered as
stakeholders [25]. Unlike the CSR, on the basis of dona-
tions, scholarships and activities for public benefits, the
social contribution does not include production, em-
ployment, tax payments or contributions to national de-
velopment. Lastly, overseas market share is limited to
the aggregate overseas markets in which Korean firms
are in operation, excluding comparisons with other for-
eign firms operating under different management condi-
tions.

The R&D cost rate in the internal business process as-
pect is measured by dividing the current R&D cost with
the current sales as shown in Table 6. Effectiveness rela-
tive to new technology development cost is the aggrega-
tion of gains rendered in monetary terms and is estimated
from disciplines improved by new technologies devel-
oped on each business site, such as quality, cost, sched-
ule, safety or environment. Intellectual property rights
measured performance in terms of the aggregation of
patents, new technologies and new construction methods
held by the applicable corporation in a given year. In
addition, compliance to guidelines is measured from sur-
veys, and safety rate is measured using the converted
safety rate calculation method.

Valuable resource rate of the learning and growth
KPIs is measured in terms of the number of doctoral de-
grees and professional engineering certificates against
the total number of employees. Training cost is measured
by dividing the current training cost with the total num-
ber of employees as of the end of the current period.
Trainee satisfaction and knowledge sharing level are
measured using a survey, and the information compe-
tency index is determined by utilizing the information
index, which is an information competency level meas-
urement model for construction firms.

According to the weights of the scores, the final man-
agement performance varies significantly, subject to the
range or estimation method of the performance meas-
urement between the KPIs. Therefore, in order to meas-
ure balanced management performance in the MAPEC
model, it is necessary to adjust the individual KPI eva-
luation and result calculation. As for the evaluation of the
individual KPIs, a scoring interval and evaluation me-
thod which assigns 100 evaluation points, with 0 being
the lowest for each item is established, and the range of
performance measurement per KPI is adjusted and a
scoring interval is set up. The adjusted scoring interval
prevents the weights from becoming meaningless.
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Table 6. Performance evaluation for finance.

BSCI KPI Evaluation Measurement Methods
ROIC > Current net income/total asset
Ratio of sales cost > Cost of goods sold/sales x 100
Ordinary income > Operating income with addition/deduction of non-operating income/loss
Domestic sales > (Current domestic sales + Average sales of recent 3 years) x 100
Finance Overseas sales > (Current overseas sales + Average sales of recent 3 years) x 100
Debt ratio > (Current debt ratio + Average debt ratio of recent 3 years) x 100
Rate of cash reception > Actual/planned
Total asset turnover [> Current turnover of total capital (equity + liabilities)
Amount received from new orders [> Sum of new orders in current period
> Aggregation of awards from government organization, mass media, private organization,
Awards . . .
overseas entity (awards in the current period)
Satisfaction > Customer satisfaction rated by client and consumer on a scale of 1 - 10
Company image > Brand image studied by research firm
Social contribution > Amount of social contribution
Customer > (Number of retirees in current period + Total number of employees at the end of the
Employee turnover rate .
current period) x 100
Work & organization environment [> Employee survey
Domestic share rate [> (Orders received by company ~+ Total orders received in the market) x 100
> (Overseas orders received by company + Total orders received by Korean firms in the
Overseas share rate
overseas market) x 100
R&D cost rate > (Current R&D cost + Current sales) x100
Effectiveness of new technology > Amount of improvement of quality, cost, schedule, safety
self-developed technology > Certification by public organizations in current period

Internal Intellectual property right > Aggregation of patents, new technologies, new construction methods

business . . .

pliolcess Selling & admin. cost rate > (Current selling & admin. cost + Current sales) x 100

Compliance to guideline > Average (5 point scale survey)
= + ini
Safety rate > Safety rate = [(Number of death x 10 + Number of injury)/Number of permanent
employees] x 100
Waste reuse/recycling [> Waste for recycling + Total volume of wastes
> (Sum of doctoral degrees and professional engineer certificates in current period + Total
Valuable resource rate :
number of employees at the end of current period) x 100
Training cost > Current training cost + Total number of employees at the end of current period
Learning Trainee satisfaction > Trainee survey
& growth ) . o .
Knowledge sharing level > Cases of knowledge sharing, knowledge utilization reward (5 point scale survey)
Employee productivity > Current per-capita sales
Information competency index > 1T index of construction firm ICT level measurement method model (IICT)

To adjust the scoring interval, the bottom limit of the bottom limits to 80% or 85%, reflecting their business
performance is ranged along with the target value. For characteristics. In addition, as the denominator of the
example, as the rate of the cash reception target accom- calculation formula for the rate of the cash reception tar-
plished rarely is less than 80%, corporations set their get accomplished is the target value, the target value is

Copyright © 2013 SciRes.
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always 100%. Therefore, the scoring interval of the rate
of the cash reception target accomplished for most cor-
porations can be between 100% - 80%. If a target value
is to be designated, a value targeted by a given corpora-
tion for the applicable year must be selected. In the case
of the amount received from new orders, the target value
is the target amount to be received from new orders in
the applicable year. The target value and bottom limit, set
at the beginning of the year, are criteria for the perform-
ance evaluation at the end of the year. If the target value
and bottom limit are not set, the scoring interval will be
different than the interval in which an actual performance
value exists, which may disrupt the balance of the per-
formance evaluation. In the case of the rate of the cash
reception target accomplished, if the range where the
actual performance value falls is between 100% - 80%, a
performance value equal to 90% of the target value can
be evaluated as a 50% target accomplishment. However,
if there is no scoring interval, it is evaluated as a 90%
target accomplishment. Therefore, if the scoring interval
is not set, the rate of the cash reception target accom-
plished is always positively evaluated at 80% or greater,
which distorts corporate management performance scores
and reduces point variance to such a small value that it
renders weighting meaningless.

To evaluate the performance on a scale of 0 - 100
points, this study proposes Equations (1) and (2), which
set the target value and bottom limit. Equation (1) is a
function applicable to cases where the target value is
greater than the bottom limit. Therefore, target value is
set as the Max and the bottom limit set as the Min. If the
target value is smaller than the bottom limit, as in the
case of the debt ratio, Equation (2) is applicable.
f(x)= 100 .

Max —Min

_ X—Max <100

~ Max - Min
+ Min (ﬁ) +100
ax — vin
2)

X‘Mi“(ﬁ]
ax — mn
)

" 100
~ Max - Min
_ Max—Xx
~ Max — Min

f(x)
x100

where,

Max is the greater of the target value and the bottom
limit;

Min is the smaller of the target value and the bottom
limit;

X is the performance value.

In this study, as the score is calculated by Equations
(1) and (2), the scoring interval and distribution in all
KPIs are distributed equally between 0 and 100. How-
ever, as the actual performance value may exceed the

Copyright © 2013 SciRes.

target or fall below the bottom limit. It would not fit
within the range of 0 - 100 points. Therefore, if the actual
performance value is below 0 or greater than 100 points,
it is calculated as 0 and 100 points, accordingly.

5. Case Study
5.1. Overview

To verify the applicability of the MAPEC developed in
this study, actual corporate performance values were
entered, and performance was evaluated. The two of the
2009 top 30 major construction firms ranked in terms of
construction competency were selected. Table 7 shows
the profiles of corporation A and B that were selected for
this case study. Corporation A has experienced growth
for the previous four years. In addition, Corporation A’s
construction competency valuation increased from 1.1
trillion won to 1.6 trillion won in 2009, and it posted an
operating income of 105.7 billion won in 2008 and 70.6
billion up to the third quarter of 2009, which shows that
both the corporation’s growth potential and profitability
are high. In other words, Corporation A has been per-
forming fairly positively in terms of the financial aspects.
Corporation B is a major construction firm posting 7 tril-
lion won in sales on average in last three years. It posted
8.2 trillion won in construction competency valuation in
2009, and its current net income decreased from 990 bil-
lion in 2007 to 80 billion in 2009.

5.2. Practical Application

In order to measure the performances of Corporations A
and B against their targets, they were examined in ac-
cordance with the criteria applicable to each KPI item,
and the weighted KPI scores were calculated as shown in
Table 8. The KPI scores were weighted and converted to
scores for each performance aspect. The performance
aspect scores were then weighted in accordance with
criteria specific to each aspect and converted to BSC
scores. Comprehensive management performance was
calculated by multiplying the BSCI score with the BSCI
weight.

Corporation A received 100 points for the 10 KPIs of
ROIC, sales growth, amount received from new orders,
awards, customer satisfaction, employee turnover, intel-
lectual property rights, safety rights, knowledge sharing
level and information competency index. This corpora-
tion posted various points, from 0 to 90, for the other
KPIs, with an average KPI score of 53.5 points.

Corporation B received 100 points for the 10 KPIs of
social contribution, employee turnover, R&D cost rate,
intellectual property rights, compliance to guideline,
safety rates, valuable resource rates, training costs,
knowledge sharing level and information competency
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Table 7. Overview of cases.

“A” Case “B” Case (In: 100 M KRW)
Classification
2006 2007 2008 2009 2006 2007 2008 2009
Construction competency 11,553 11,903 12,360 16,082 65,600 76,635 89,272 82,572
No. of employees 1918 2197 2404 2292 3205 3420 3651 4811
Credit rating BBB BBB BBB BBB A A- A- A-
Sales 14,030 16,063 23,493 16,724 57,291 61,554 65,915 70,974
Cost of goods sold 12,938 14,795 21,308 15,304 48,336 52,618 58,866 65,365
Sales income 1092 1268 2185 1420 8955 8936 7049 5609
Selling & admin. cost 1005 1073 1128 706 2667 3117 3469 3414
Operating income 87 195 1057 714 6288 5819 3580 2195
Non-operating income 728 957 369 224 3671 9937 6288 4754
Non-operating cost 559 1552 1047 619 3652 1986 5842 5620
Income tax 99 -74 141 85 1924 3853 1514 529
Current net income 157 -326 238 234 4383 9917 2512 800
Equity capital 126 126 126 126 16,965 16,286 16,286 16,286
Total asset 1501 1608 2015 2187 60,847 68,492 94,455 88,410
Total liabilities 10,519 11,856 14,738 15,826 33,109 37,502 61,246 57,859
Total capital 4492 4228 5415 6043 27,738 30,990 33,209 30,551
Debt ratio 234.2% 280.4% 272.2% 261.9% 119.4% 121.0% 184.4% 189.4%
Dependency on borrowing 38.8% 32.7% 30.0% 30.2% 14.1% 14.0% 26.2% 30.0%
Times interest earned 0.18 times ~ 0.43 times 2.0 times 1.64 times 8.3 times 10.9 times 2.0 times 1.2 times

index (Table 7). For the other KPIs, it posted points in
between 0 to 90, with an average score of 67.4 points,
which is 8 points higher than Corporation A.

The analysis of the two corporations found that Cor-
poration A received 53.5 points for comprehensive man-
agement performance, and B scored 67.4 points. While
Corporation A’s average KPI score was 4.4% higher than
the comprehensive management performance, Corpora-
tion B’s comprehensive management performance was
1.5% higher than its average KPI score, which is attrib-
utable to the fact that Corporation B scored higher in the
more important items, indicating that it performed better
in terms of the more important management items.

In the case of Corporation A, the customer and learn-
ing & growth factors in BSCIs represent relatively lower
than the Corporation B. Especially, the lower customer
factor had impact negatively on overall management
performance. Therefore, although the A and B cases are
similar in the financial factor, the Corporation A should

Copyright © 2013 SciRes.

be adjusted the strategies in the customer and learning &
growth factors to improve management performance in
the long term. In the case of the Corporation B, since
financial factor is lower than the A case, the B should be
concentrated on the KPIs of financial factor.

6. Discussion and Conclusions

Most corporations focus on financial indicators, such as
current net income, ROI, and ROE, which are easy to
measure and capable of showing management perform-
ance in quantifiable forms. However, it is difficult to
evaluate the potential of a corporation by relying only on
the financial aspects in management performance evalua-
tions. Accordingly, this research proposes the MAPEC in
an effort to ensure a systematic performance measure-
ment by quantifying the evaluation results of qualitative
indicators compatible with the characteristics of the con-
struction industry environment. The results drawn from
this research are as follows.
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Table 8. “A”, “B” case management performance.
Performance BSC Score CPI Score KPI Score
BSC Area KPI
A B A B A B A B
ROIC 100.0 10.8
Profitability 54.9 295 Ratio of sales cost 19.2 50.0
Ordinary income 56.4 22.7
Domestic sales 26.8 53.8
Growth 13.1 542
Finance 572 524 Overseas sales 0.0 54.5
Debt ratio 38.1 39.6
Stability 240 50.7 Rate of cash reception target
. 11.0  61.0
accomplished
Liquidity 50.0 26.7 Total asset turnover 50.0 267
Order 100.0 79.8 Amount received from new orders 100.0 79.8
Awards 100.0  94.0
Satisfaction 100.0  96.7
External
satisfaction 72 855
Company image 75.0 66.7
Social contribution 40.0 100.0
Customer 56.2  74.0
) Employee turnover rate 100.0 100.0
Internal satis- 536 65.2
faction ' ’ Work environment & Organizational
20.0  40.0
culture encouragement
535 674 Domestic share rate 66.7 70.0
Market share 32.7 68.3
Overseas share rate 0.0 66.7
R&D cost rate 57.1 100.0
_ R&D 280 49.0 . ‘
investment Effectiveness against new technology
0.0 0.0
development cost
Teehnolo Appllcab1ltl;th?11;) i(e)lf—developed 500 30.0
& 715 886 gy
Internal competency )
business 538 65.2 Intellectual property right 100.0 100.0
process . .
Selling & admin. cost rate 35.7 0.0
Operational Compliance to guideline 90.0 100.0
efficienc 398 330
Y Safety rate 100.0  100.0
Waste reuse/recycling 0.0 0.0
Valuable resource rate 40.0 100.0
HR 353 815 Training cost 286 100.0
development
Learning and Trainee satisfaction 375 50.0
o 454 770
g 0 L Knowledge sharing level 100.0  100.0
rganizational
competenc 84.2 >8.0
P Y Employee productivity 73.7  30.0
Information 0.0 100.0 Information competency index 0.0 100.0
Copyright © 2013 SciRes. JBCPR
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First, as the MAPEC proposed herein applied the FD-
AHP method to weigh each evaluation item and esti-
mated performance indicators in pair-wise comparison,
accurate and systematic management performance meas-
urement results were obtained.

Second, the analysis of the BSCI weights showed that
the customer is the most important variable, followed by
finance. Thus, major Korean construction firms are shift-
ing their focus from revenue creation to customer service,
which reveals a significant difference from the preceding
studies, which emphasized operational levels (Document
transfer and handling, Coordination and communication,
Response times, Support alliance relationships, Decision
making, Reporting).

Third, the analysis of the KPI weights showed that the
amount received from new orders is the most important
KPI, followed by overseas market share, information
competency index, and domestic market share. This in-
dicates those with hands-on responsibility for corporate
management regard order-winning capabilities and per-
formance as important management factors.

Fourth, a management performance measurement mo-
del for Korean construction firms was developed and
actual management planning, execution and feedback
processes were analyzed. In addition, preceding studies
introduced the BSC and focused only on its concept,
which resulted in errors and mistakes in its actual appli-
cation. This model, however, presents a generic process
to be followed, allowing Korean construction firms to
apply the model to their actual operations.

This research used a survey to confirm that the man-
agement of Korean construction firms believes that cus-
tomer satisfaction and brand image have more impact on
their corporate management than did management per-
formance in terms of financial statements. In addition,
the MAPEC proposed herein not only assigns weights
appropriate for the Korean construction industry envi-
ronment, but also suggests further details relevant to
management performance, including KPI selection and
evaluation methods, delivering a close-to-standard man-
agement performance measurement model for construc-
tion firms.

The performance measurement model developed her-
ein can be utilized when analyzing the cause of defi-
ciency (vulnerability) for each BSCI-CPI-KPI item be-
yond a simple measurement of the management per-
formance of each corporation. In other words, the per-
formance measurement results can be fed back into stra-
tegies and plan to shed light on issues, reflect on man-
agement plans for subsequent years and modify mid to
long-term strategies. Furthermore, the model implemen-
tation process suggested herein can be applied to the im-
plementation of management performance measurement
models not only for other big corporations, but also small

Copyright © 2013 SciRes.

and medium-sized construction firms.

Although this research proposes KPIs appropriate for
Korean construction firms, it did not consider the com-
plex and dynamic interrelationships among different
KPIs. Therefore, it is necessary to analyze and system-
atically substantiate the dynamic relationships that influ-
ence different KPIs.
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