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A Study on the Construction Cost Index for Calculating Conceptual
Estimation : 1970-1999

ABSTRACT

A significant factor in construction work is cost. At early- and advanced-stage design, costs should be calculated to derive realistic cost
estimates according to unit price calculation. Based on these estimates, the economic feasibility of construction work is assessed, and
whether to proceed is determined. Through the Korea Institute of Civil Engineering and Building Technology, the construction cost
index has been calculated by indirect methods after both the producer price index and construction market labor have been reprocessed
to easily adjust the price changes of construction costs in Korea, and the Institute has announced it since 2004. As of January 2000,
however, the construction cost index was released, and this has a time constraint on the correction and use of past construction cost
data to the present moment. Variables were calculated to compute a rough construction cost that utilized past construction costs
through surveys of the producer price index and the construction market labor force consisting of the construction cost index. After
significant independent variables among the many variables were selected through correlation analysis, the construction cost index
from 1970 to 1999 was calculated and presented through multiple regression analysis. This study therefore has prominent significance
in terms of proposing a method of calculating rough construction costs that utilize construction costs that pre-date the 2000s.
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Table 1. Overview of Approximate Cost Estimating Methods

ZAH] 2= AATE: 1970-1999

Step 1 Analysis of how to create the construction cost index (CCI)

|

Step 2 Investigation of basic data in time series

|

Step 3 Classification of data through correlation analysis

|

Calculation of past CCI through multiple
regression analyses

Step 4

Fig.1. Research Procedure
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2. MUOIT FA Y AN

2.1 MHATEAL

At ZRAES] FfeFea] 7S BAshd ©e] @t
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(Kang et al., 2015).
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Source Conceptual cost estimating method Main application tool
Kang(2010) Variable Estimating Method Case-Based Reasoning (CBR)
Lee et al.(2010) Cost Index Method Regression Analysis
. L Case-Based Reasoning
Park et al.(2010) Variable Estimating Method Focusing on Weight
. L Regression Analysis
Jeon et al.(2013) Variable Estimating Method Case-Based Reasoning (CBR)
Kim and Cho(2013) Base Unit Price Method Statlstl.cal Method
Regression Analyses
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Table 2. International CCl Calculation Method

Nation Calculation method
Australia Obtain expenditure budget items from
the government office
Japan Analysis of base year input-output table
UK Calculating weights through cost analysis of
ongoing projects
US (ENR) Calculate the weight by receiving a direct estimate
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Table 3. Result of Correlation Analysis (Wages)
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. . Maintenance of . . Gross domestic product| Gross national income
District Construction wages . Gross national income
construction employees per person per person
Construction wages 1
Mam.tenance of 719w |

construction employees
Gross national income 583%* .900** 1
Gross domestic product 336 377 305 1

per person
Gross national income 404* 375 1205 9y 7 )

per person

*p<.05, **p<.01
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Table 4. Results of Regression Analysis (Wages)

Dependent variable Independent variable Unstandardized B | Standardized coefficients 8 t-value | Coefficients std. error | VIF
(Constant) 0.24 2314 .030
Gross national income growth rate -0.263 -334 -1.030 314 5.241
Construction wages i i
srowth rate £ Maénmtf,?j;f:sogfrfﬁfrﬁ;fzon 569 1.020 3.143 005 5241
R=.734, R*>=.538, Adjusted R>=.498,
F=13.408 , p=.000 Durbin-Watson=2.349
Table 5. Calculation of Construction Wages and Growth Rates
Year Construction wage Growth rate Year Construction wage Growth rate
1990 38,458 15.51 % 1979 11,077 8.50 %
1989 29,969 28.32% 1978 8,505 30.25 %
1988 24,717 21.25% 1977 5,141 65.44 %
1987 21,062 17.35 % 1976 3,791 35.60 %
1986 18,243 15.45 % 1975 3,157 20.11 %
1985 17,208 6.01 % 1974 2,447 28.97 %
1984 16,244 5.93 % 1973 2,122 15.33 %
1983 14,776 9.94 % 1972 1,725 22.99 %
1982 13,558 8.99 % 1971 1,557 10.83 %
1981 12,619 7.44 % 1970 1,468 6.04 %
1980 12,018 5.00 %
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Table 6. Results of Correlation Analysis (Construction Cost Index)

ZAH] 2= AATE: 1970-1999

. . Producer |Structural metal|, . Nonmetallic| Primary | Metal Other metal
L Construction|Construction| . . Reinforcement R . Other petroleum .| Concrete
District . price index | products and mineral metal | packing . processing
cost index wages . and steel bars . refining products products
total index tanks products | products | containers products
Constl.ructlon cost 1.000
index
Construction 476" 1.000
wages
Producer price o o
index total index 333 134 1.000
Structural metal o o
products and tanks 384 0.066 225 1.000
Reinforcement | g0+ 0.008 287" 174" 1.000
and steel bars
Nonmetallic | =y« | 006 | 3257 115" 198" 1.000
mineral products
Primary metal = 55+ 0.008 483™ 196 507" 163" | 1.000
products
Metal packing | 19+ | o010 | 2127 208" 176" 260" | 198" | 1.000
containers
Other petroleum | g5+ | g5y | 318" 178" 128" 144" | 216" | 149" 1.000
refining products
Other metal
processing 279 0.072 328" 263" 287" 303" | 3177 | 5077 108 1.000
products
Concrete products| 205" -0.038 196" 0.011 118" 648 082" | 152" 0.033 212" | 1.000
*p<.05, **p<.01
t%)\'*‘g_- 4.903, p%}x‘% 0.000, ié% ‘;“l %—70]'9] t%)]\'*‘g_- 3.334, p%)]\'*‘g_- 60.00
0.001, WF2-3EAIES] tghe 2.120, pake 0.035, 13F T4 -
F9] g 2.341, pghkd 0.020, FEEAE71Y] 72 —1.948, g
pake 0.053, 716} A4 AR %] t3he ~2.096, pgk 0.037, R /
7R EAIES] 7R 0.689, pgke 0491, ST EAES 2 000
3
(S 1158, pahe 02489) Anhg vpepilc. ales] Al g o~
T 2000
AL F AR TRE G5 AF R B, B2 Y d
B, MFEREAE, 134 FEAE, VR AR, 222 e
EAFE S7kRS AR SR 984 9 958 :
_ _ 1 1970.01 1974.03 1978.05 1982.07 1986.09 1990.11 1995.01 1999.03
7], 716k A8 AAE S7HS FAA 9T A= SR yesrmonth

VeI 37EES Fgho| 40.665, p=000, R=6402% 64.0
%2] Arehs Holal 9tk VIFgES SYH7E 10038}
258 7FAAL 91, Durbin-Watson=2.5950 2 t}E=g A 2
T2 3R] A7 VEAAATE Qlo] SH o] Ajte o R
Ve AL gl

Table 72¢] 3]ARHS E3)A] Table 85} Zo] 1970 F=HE]
1999s71R)9] G FAM] A4 E SRS AR A
TAM) o o3t Y 1= Fig. 29} 2tk

Table 8ol}x] 2Fggt € 2|55 Eq. (3)°ll Z-838lo] AxEAA)
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Table 7. Results of Correlation Analysis (Construction Cost Index)

Depe.ndent . Independent Variable‘ Unstandardized | Standardized coefficients tvalue Coefticients std. VIF
variable (Skip growth rate after variable) B B error
(Constant) 0.001 3.390 0.001
Construction wages 0.227 0.432 10.490 0.000 1.078
Producer price index total index 0.191 0.153 2.502 0.013 2.371
Structural metal products and tanks 0.156 0.297 4.903 0.000 2.335
Reinforcement and steel bars 0.043 0.183 3.334 0.001 1.906
Construction Nonmetallic mineral products 0.113 0.115 2.120 0.035 1.880
cost index Primary metal products 0.058 0.162 2.341 0.020 3.051
growth rate Metal packing containers -0.076 -0.091 -1.948 0.053 1.400
Other petroleum refining products -0.017 -0.092 -2.096 0.037 1.223
Other metal processing products 0.035 0.040 0.689 0.491 2.178
Concrete products 0.037 0.060 1.158 0.248 1.679
R=.800, R>=.640, Adjusted R>=.624,
F=40.665 , p=.000 Durbin-Watson=2.595
Table 8. Calculation of Construction Cost Index (CCl) and Growth Rates
YY.MM CCI Growthrate (%) | YY.MM CCI Growth rate (%) | YY.MM CCI Growth rate (%)
70.01 4.60 1.99 80.01 17.94 423 90.01 35.02 0.26
70.02 4.69 1.22 80.02 18.70 3.75 90.02 35.11 0.86
70.03 4.75 0.98 80.03 19.41 0.61 90.03 3542 0.48
70.04 4.80 0.38 80.04 19.52 0.68 90.04 35.59 0.88
70.05 4.81 -0.52 80.05 19.66 0.93 90.05 35.90 0.52
70.06 4.79 0.27 80.06 19.84 0.30 90.06 36.09 0.30
70.07 4.80 0.35 80.07 19.90 0.64 90.07 36.19 0.07
70.08 4.82 0.42 80.08 20.03 0.30 90.08 36.22 0.61
70.09 4.84 0.00 80.09 20.09 0.39 90.09 36.44 0.79
70.10 4.84 0.13 80.10 20.16 0.32 90.10 36.73 0.98
70.11 4.84 0.07 80.11 20.23 1.02 90.11 37.09 0.70
70.12 4.85 2.27 80.12 20.43 3.81 90.12 37.35 0.85
~ (ellipsis)
79.01 15.06 1.07 89.01 31.49 0.20 99.01 53.76 -0.12
79.02 15.22 1.45 89.02 31.56 0.08 99.02 53.69 -0.12
79.03 15.44 1.46 89.03 31.58 0.74 99.03 53.63 0.08
79.04 15.67 2.11 89.04 31.82 1.19 99.04 53.67 0.14
79.05 16.00 0.26 89.05 32.19 0.29 99.05 53.74 -0.39
79.06 16.04 1.45 89.06 3229 -0.02 99.06 53.53 -0.61
79.07 16.27 1.29 89.07 32.28 0.16 99.07 53.20 0.40
79.08 16.48 0.53 89.08 3233 0.24 99.08 53.42 0.24
79.09 16.57 0.32 89.09 3241 0.13 99.09 53.55 0.47
79.10 16.62 0.03 89.10 3245 0.23 99.10 53.80 -0.13
79.11 16.63 0.28 89.11 32.52 0.42 99.11 53.73 0.10
79.12 16.67 7.62 89.12 32.66 7.23 99.12 53.78 0.58
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