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Abstract

The measurement of business performance is important to secure the competitiveness of construction companies.
Therefore, the purpose of this study is to analyze what is needed to increase the competitiveness of small & medium
construction companies. In order to analyze efficiently, this study reconfirms the effectiveness of Key Performance
Indicators(KPI) of construction companies selected from previous studies. The empirical analysis to find differences of
KPI between small & medium construction companies and big construction companies is performed using the 4,286
construction company samples extracted by 'KIS-Value Data Base’. The results of the empirical analysis show that
there are significant differences in characteristics of KPI between small & medium construction companies and big
construction companies. Particularly, small & medium construction companies are relatively insufficient to invest for
the purpose of preparation for future and long-term growth. Additionally, empirical tests reconfirm that most of the
KPIs from previous survey studies are suitable as a performance indicators. The contribution of this study is to
analyze empirically small & medium construction company’s strong & weak points and the effectiveness of KPIs

derived from previous studies.
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Table 1. The area of management diagnosis

Area View Point
. Competitiveness in Market
Business S
Profitability
Marketing
Competency Productivity & Technology
Customer Satisfaction
Svstem Internal Process
y Operational Efficiency
CEO Capability of .CEO
Leadership
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Table 2. Performance measurement index (Choi et al.(3))

Performance  Performance KP|
Type Area
Completion rate
Target cost management
Cost -
Profitability
Collection target achievement rate
) Reconstruction rate
) Quality )
Project Defect curing cost
Management  Project time Ahead of schedule rate
Accident rate
Safety ) )
Accident handling cost
) Cost of complaint handling
Environment & o )
Risk Standardization of risk
management plans
Productivity Sales per person
PT‘?JeCt Operation rate of PMIS
Efficiency IT System & .
Application of new technology and
Technology
method
Learning and Learning level of employee skill
Preparation Growth improvement
for future Customer Order's & Residents’ satisfaction
satisfaction Employee satisfaction
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Table 3. Performance measurement index (Lee et al.(2))

Performance

BSC Area KPI
o ) ROIC
Profitability Ratio of Cost of Sales
Ordinary income
Sales Growth(Domestic &
. Growth Prospect verseas)
Finance - Debt Ratio
Stability Rate of cash reception target
accomplished
Liquidity Total Asset Turnover
Order Amount received from new_order
Awards
(ijst%rnnaelr Cu(s:tomer Saltisfaction
g ) ompany Image
Satisfaction Social Contribuion
Customer Employee Turnover Rate
Inteér;etlilsggtsié%mer Work Environment and
Organizational Culture Activation
Market Share (Domestic &
Market Share Overseas)
R&D cost against sales
R&D Investment Effectiveness against New
Technology Development Cost
Application of Self-Developed
Technology Technology
Internal Competency Holding of Intellectual Property
Process Right
c Sellli_ng & {Adn(j)m C(tj_st |
Oberational ompliance to Operational
fficiency Guideline

Accident Rate
Reuse/Recycle of Wastes

Index of valuable resource ratio
Education and training cost per
~employee
Trainee satisfaction

HR Development

Learning and
Growth

Organizational

Knowledge sharing level
Competency

Sales per Employee

Informatization  Informatization Competency Index
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Table 4. KPI for empirical analysis

Performance Performance

KPI
Type Area
o Ordinary income against sales
Profitability i
Ratio of Cost of Sales
Turnover ratio of construction
receivable
Management Stability ‘ .
Rate of cash reception against
sales
Quality Defect curing cost against sales
. Sales per person
Productivit
- y Selling & Admin Cost against sales
Efficiency
R&D and )
R&D cost against sales
Technology
Learning Education and training cost per
Preparation & Growth employee
for future Customer Return on total equity
Satisfaction Advertising cost against sales
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Table 5. Variable definitions
Variable Definitions
Ol_Sales Ordinary income against sales
GP_Sales Ratio of gross profit (revenue-cost of sales)
AR_TO Turnover ratio of construction receivable
CR_Sales Rate of cash reception against sales
DC_Sales Defect curing cost against sales
Sales_Per Sales per person
S&A_Sales Selling & Admin Cost against sales
R&D_Sales R&D cost against sales
E&T_Per Education and training cost per employee
ROE Return on total equity
AD_Sales Advertising cost against sales
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Table 6. KPI of big and mid-small firms(T-test)
T e
Ol_Sales 1.069 2.737 328"
GP_Sales 8.772 12.518 16.34 ™
AR_TO 3.670 13.928 0.70
CR_Sales 0.011 0.004 495"
DC_Sales 0.000 0.001 412"
Sales_Per 1,087,447,225 1,268,139,565 0.30
S&A_Sales 0.077 0.097 516"
R&D_Sales 0.002 0.004 474"
E&T_Per 179,219 104,969 7517
ROE -0.285 3.892 15.68 ™
AD_Sales 0.002 0.001 250

1) Refer to Table 5 for the variable definitions.
2) ==(x x) denotes that it is significant at the 1%(5%, 10%) level.
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The Empirical Analysis for Competitiveness of Small & Medium Construction Companies using Key Performance Indicators(KPI)

Table 7. Difference in KPl of big and mid-small firms

Performance Performance
KPI Stronger Group
Type Area
N Ol_Sales Mid-small firms
Profitability ) )
GP_Sales Mid-small firms
Management N AR_TO Mid-small firms ”
Stability . '
CR_Sales Mid-small firms
Quality DC_Sales Big firms
Broductivi Sales_Per  Mid-small firms ~
N Y sgA Sales Big firms
Efficiency
R&D and . '
R&D_Sales Mid-small firms
Technology
Learnin
, 9 E&T _Per Big firms
Preparation & Growth
for future Customer ROE Mid-small firms
Satisfaction AD_Sales Big firms )

1) *) denotes that it is not significant statistically.

Table 7o QR ZAiujolA F=8 & F2 A3
(performance type) Zol|A 7] (management)2t
EO/\*(efﬁciency) HollA= Sardd7|Yo], nlefjof of

S} ZH)(preparation for future) :Loﬂfﬂh H A7
Fol 242 7Hs HoliL ik Holot, &, $4a1471Y
O] 785 A AldollM el ol H Al 76‘ P, 1
21l Aabd SHoA = Eﬂﬁﬂﬁﬁﬂ‘”—oﬂ H]sf A4l
ZFAS Wo 3L 9t} BRIk olo]

= ol QoA U]%

]OH WP S %
TARE Holar glAqk U]EH
o2 gisH] ol—?‘oixlﬂ piss
=4 Z}i

O_u

Table 82 Table 63} Table 701l AA|=]0]
of thet 741 Ao, P71 thAl
APHEE Aisto] f7sdA 719, ZAHA|
719, 48447149 5 Al 7H9] é‘%_i L
ok 7F KPI2] 2jolo] sl ANOVA HA412- 31 Aotk
A= g4 S 2 Table 63} Table 7ofA] E4I5H
A, Table 89| AujollA E42Q1 FaivkE
AJSHH thEak 2,

i

B

Moy A
HUHFEJ¥°¥
2 do 1 om Y P B

4»

206

Table 8. KPI of KOSPI, KOSDAQ, and non-listed firms
(anova analysis)

Big firms :
Variables KOSPI : KOSDAQ MI%;rﬂQa” E()gi?:lﬂg?
N=103 N=83 N=4,100
Ol_Sales -0.843 3.444 2737 445"
GP_Sales 7.190 10.736 12518 10.07 ™
AR_TO 2.665 4916 13.928 0.36
CR_Sales 0.017 0.003 0.004 557"
DC_Sales 0.000 0.000 0.001 214
Sales_Per 1,256,167,178 878,071,861 1.268,139,565  0.32
S8A Sales 0080 0.072 0.097 266"
R&D_Sales  0.002 0.003 0.004 241"
E&T Per 213663 136,476 104,969 481"
ROE -2.534 2.504 3.892 10.80 ™
AD_Sales 0.002 0.000 0.001 329"

1) Refer to Table 5 for the variable definitions.
2) ==(x *) denotes that it is significant at the 1%(5%, 10%) level.

T (management) S3oA 24 (profitability) S
Uell= GP_Sales(M&Z0]918)> vl 1147190]
AR CE [FORt ol 7Y & Ao® YEith 1
TR0 & FAAGAR 247193} f71sdArd 48471 <
o U], o thael Y8 WEWIE A
RSN MY BRI 71 2 Ao
WP AA7109) ool 71 ek A2 ool

u)2fjof thgt &) (preparation for future) -5-&2] k<5

9 AZHlearning & growth)S YER = E&T Per(ZHUY
191 W8-S = S7HAA A7 |YH0] 7HF 341,
71RO R AAYARE A7, B AV o=
Uepdeh, mERako 2 wjgie]l thigh FH(preparation for
future) -9-82] I AT=(customer satisfaction)S UEF
Y= ROE(—"‘—Z]—%EO]O] 0)_‘:_ H]ARRF 741 7]9o] EA1Z 0

2 Q9051 -0l A 7F 331, 71 theo g FAATAA A
A71Y, 7 EA 71 o8 Vel 539, &
7RsHAE /47198 ROE(FAREL=0]218)7} ol A
()= vepgeh
4.2 M7 Ef MHM=Y) 71| KPI H|1L

Table 9= A7 KPIZF 214S] 71952t A4S 01€19]
AZ7UE Afololle FARC= oA’ Zfol7} =AIE



Table 9. KPl of construction and manufacturing firms(T-test)

Construction Manufacturing

' > ' Difference
vatebes - Jmes WS e
Ol_Sales 2.665 1.480 0.30
GP_Sales 12.356 17.686 268.32 ™
AR_TO 13.483 100.969 0.13
CR_Sales 0.005 0.005 0.02
DC_Sales 0.001 0.000 71917
Sales_Per 1,260,298,040 633,969,857 203.18
S&A_Sales 0.096 0.162 936
R&D_Sales 0.004 0.011 2329
E&T_Per 108,191 116,481 1.10
ROE 371 3.404 293"
AD_Sales 0.001 0.003 7158 ™

1) Refer to Table 5 for the variable definitions.
2) =(xx x) denotes that it is significant at the 1%(5%, 10%) level.

[JA=S
L

Table 94 WA SJ2Ig 4+ 9l ZrR= Table 601419]
i} bR 2 ool AE 117K Al KT
% 771 KPIOWA 4] Bhe T et Alole]l SARo=
R942101 ol Mol itk B vhulx] 47HA) S

] ek 7o) BAHOR oI Hol/} Lehtin Al
AR Al o AL Haglo] Ak kel 2t Aol
2 xol1 gick ofi= A1) AGHUES HAs] 91
HAE KPISo| B4 ¢at] o] g H2s] et
oJrfgich, wepy AAAT N AREAE 59
%5 KPISo] 434 422 o]gah 242 o
Auj7} Ak o] F7hA

0]0 O
MMAEa =
EEls
T AR Aao] Q=
2 Folxqict,

A47143F Alz7199] KPI AR 322] it Zjolo o
Sk T—test 23}, ¥H|(management) A 4214

(profitability)& UEH= OL Sales(MiEH G HolotE)
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& Ak Alolof] f-2Jgk Aol & HolA] §hglor; GP Sales
(HfEZoldE)2 1A7IHo] Ax7Hel vlal TAF =
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Ha))& 447]9]o] Alxr| el vis) felgh oAl T
& A 0= eIt ol 4719 odF S shRkEs
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The Empirical Analysis for Competitiveness of Small & Medium Construction Companies using Key Performance Indicators(KPI)

Table 10. Difference in KPl of construction

and manufacturing firms

Performance Performance

KPI Stronger Group
Type Area
Brofitabilt Ol_Sales Construction
y GP_Sales Manufacturing
Management - AR_TO Manufacturing )
Stability 9
CR_Sales -
Quality DC_Sales Manufacturing
Productivit Sales_Per Construction
o y S&A_Sales Construction
Efficiency
R&D and )
R&D_Sales Manufacturing
Technology
Learnin X
. g E&T_Per Manufacturing
Preparation & Growth
for future Customer ROE Construction
Satisfaction AD_Sales Manufacturing

1) #) denotes that it is not significant statistically.
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SIte] vji BAS Bl e os FHoRst BEo= 3}
Qe AL A2k (performance type) FollAl ]
(management)?} ©l2io]l ofet ZH|(preparation for
future) ZHolek= 2 & 4= it v &84 (efficiency)
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Figure 104 LRt vRe} Zo) 42014 (profitability) <
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UIHE)S VA Boko® AR g VEhfar Qi
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Figure 1. KP!I ratio trends
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Figure 2. KPl amount trends
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