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Abstract

This study aims to measure the efficiency and productivity change of 30 domestic construction companies
from 2010 to 2018 using data envelopment analysis(DEA) and Malmauist productivity index (MI). In particular,
we used the number of employees, capital stock, and non-current assets as input variables, and sales
and net income as ouput variables for the analysis. The dataset used for the analysis of efficiency and
productivity changes is the employee profile and financial statements for the companies from 2010 to 2018.
We found that the MI of the 30 companies is greater than one since 2013. This is because many years
of TEC (Technical Efficiency Change) is greater than 1, which means that the productivity index increases
as the TEC increases. In addition, the M value was less than 1, which lowered the productivity of construction
firms in 2018. The results of the study may help decision makers to find effective future management plans
by analyzing the internal and external factors.
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(Table 1) A Precedent Study of Using DEA Model

Researcher Subject of study Analysis model Input variables Output variables
25 Construction Companies net assets
Jung(2018) listed on the Stock DEA lab b Sales
Exchange aborer number
40 Construction Sites of 3 Totalg?ggiglof Site Number' of victim
Yang(2015) General Construction DEA Construction Worker Undisaster
Companies in Korea . attainment time
Safety Personnel
Total Assets
Employees Sales
Han(2015) 366 Ge(réeo%%l_g(;)l%t)ractors DEA Total Liability Current income
Selling and Administrative
Expense
100 Specialized Total Capital Sales
Park(2014) Construction Companies in DEA Selling and Administrative . e
Business profits
2012 Expense
DEA
Ryu(2014) 35 Construction Companies | Envelopment Total Assets Sales
y in 2012 Analysis-Tier Employees Current income
Cluster Analysis
. . Number of Permanent
. 50 Construction Companies e Sales
Kim(2013) in 2011 DEA-Tier Employees Current income
Capital
' Office of Large Architects in DEA/Window Capital Sales
Kim et al.(2013) Korea Delphi Employees Current income
(2006-2010) P IOy
DEA Total Capital
88 Construction Companies T Selling and Administrative Sales
Lee(2011) . Correlation i X
in 2009 . Expense Current income
Analysis
Employees
57 listed Construction Total Assets Sales
Kim(2011) Companies DEA Personnel Expenses Current income
(2009-2010) Non-current Assets Business cash flow
Total Assets
Seo and 57 listed Construction DEA Selling and Administrative Sales
Choil2011) Companies in 2009 Expense Business profits
Total Liability
. . Fixed Assets
Kim and Top 25 Const.luctlon DEA Total Labor Cost NSal(?s
Nam(2010) Companies Current income
Sales Cost
Top 20 General Emplovee Wage
Chol[2009) Construction Companies DEA Adverlt)is'f;l Fx inse Sales
with Subcontracting Limit Malmquist 8 Bxp Current income

(2002-2007)

Entertainment Expenses
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(Table 2> Selection of Inputs and Output

Variable

Detailed variable

Releted research

Input variables

Number of Jung(2018], Han(2015), Ryu(2014), Kim et al.(2013], Kim et al.(2012], Lee
employees et al.(2012]), Lee(2011), Kim and Kang(2008), Kim(2005)

Capital Kim et al.(2013), Kim et al.(2012], Lee et al.(2012]), Kim and Kang(2008)

Non-current assets | Lee et al.(2012],

Kim(2011J,

Kim and Nam(2010]

Output variables

Jung(2018), Han(2015), Park(2014), Ryu(2014), Kim et al.(2013]), Kim et
Sales al.(2012), Lee et al.[2012), Lee(2011), Kim(2011), Seo and Choi(2011]), Kim
and Nam(2010), Cho(2009), Kim and Kang(2008)

Current income

Han(2015],
Kim(2011],

Ryu(2014), Kim et al.(2013),
Kim and Nam(2010J,

Kim et al.(2012], Lee(2011],

Cho(2009), Kim and Kang(2008]

Ryu, 2014].
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(Table 3) Descriptive Stetistics of Construction Companies

4.2 14 Hlole &

2 AT = 4714 3070E ko= DEASH

Malmaquist 844 A4 285
B 20184719 284 2 A4A
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A A 2

(unit: person, one million won)

o Input variables Output variables

Year Division - -
Number of employees capital Non-current assets Sales Current income

2010 1,133 176,246 744,982 1,670,080 928,300
2011 1,190 187,322 741,852 1,724,098 915,387
2012 1,329 188,760 719,417 1,765,077 871,813
2013 1,329 245,403 744,613 1,702,111 834,462
2014 Average 1,247 172,105 771,921 1,751,503 888,838
2015 1,247 165,018 749,532 1,781,703 904,541
2016 1,227 155,801 736,066 1,884,134 920,656
2017 1,342 159,218 824,730 2,249,181 963,858
2018 1,330 183,945 795,725 2,186,035 984,691
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(Table 4) Efficiency Index of 30 Construction Companies

Corporete Name 2010 2011 2012 2013 2014 2015 2016 2017 2018
Hyundai
Engineering&Construction 1.00 1.00 0.82 0.73 0.89 0.75 0.66 1.00 1.00
Daewoo
Engineering&Construction 0.54 0.69 0.49 0.51 0.58 0.44 0.48 0.68 0.63
Daelim 090 | 1.00 | 1.00 | 1.00 | 091 | 0.89 | 0.74 | 098 | 0.87
Industrial Corporetion
GS Engineering&Construction 0.90 0.96 0.86 0.85 0.80 0.76 0.71 0.80 0.85
Doosan
Engineering&Construction 0.54 0.65 0.38 0.41 0.51 0.30 0.49 0.67 0.63
Dongbu Corporetion 0.55 0.95 0.48 0.37 0.32 0.50 0.27 0.35 0.47
. :reayoung o 0.95 1.00 0.93 0.99 0.67 0.60 0.45 0.77 0.97
Engineering&Construction
Poong Lim
Industrial Corporetion 0.77 0.72 0.40 0.37 0.43 0.46 0.48 0.66 0.54
Samwhan Corporetion 0.84 0.82 0.78 0.70 0.71 0.57 0.50 0.43 0.49
Halla Corporetion 0.73 0.86 0.61 0.51 0.50 0.40 0.41 0.48 0.38
Sambu
Construction Corporetion 0.71 0.63 0.56 0.57 0.63 0.49 0.53 0.39 0.37
Hanshin Engincering & 095 | 083 | 082 | 1.00 | 092 | 085 | 089 | 088 | 089
onstruction
Korea
. 0.68 0.82 0.66 0.74 0.65 0.46 0.46 0.64 0.49
Development Corporetion
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(Table 4) Efficiency Index of 30 Construction Companies (Continued)

Corporete Name 2010 2011 2012 2013 2014 2015 2016 2017 2018
Namkwang
Engineering & Construction 0.77 0.69 0.32 0.50 0.53 0.47 0.64 0.55 0.47
ChinHung internetional 1.00 1.00 0.44 0.97 1.00 0.79 0.79 0.90 1.00
Dongyang
Engineering & Construction 1.00 0.92 0.44 0.34 0.48 0.73 0.63 0.85 0.78
Samho 0.69 0.83 0.63 0.79 1.00 0.83 0.77 0.76 1.00
Sungjee Construction 0.72 0.96 1.00 0.66 0.65 0.66 0.75 0.71 0.73
Shinsegae
Engineering & Construction 0.83 1.00 0.92 0.70 1.00 1.00 1.00 1.00 1.00
Bumyang Construction 0.69 0.54 1.00 1.00 1.00 0.88 0.82 0.70 0.81
Il Sung Construction 0.68 0.82 0.66 0.59 0.49 0.49 0.49 0.68 0.64
KCC
Engineering & Construction 1.00 1.00 1.00 1.00 0.60 0.48 0.54 0.64 0.59
Seohee Construction 0.91 0.91 0.58 0.59 0.69 0.76 0.71 0.58 0.70
eTEC
Engineering & Construction 1.00 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00
Shinwon Construction 0.69 1.00 1.00 0.97 1.00 1.00 1.00 1.00 1.00
Dongwon Development 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Seohan Construction 0.80 0.75 0.63 0.71 0.87 0.67 0.71 0.78 0.97
Tuksu
Engineering & Construction 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.90
Dongsin Construction 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ee-Hwa Construction 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Annual Average 0.83 0.88 0.75 0.75 0.76 0.71 0.70 0.76 0.77
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(Table 6y Average Malmaquist Productivity Index by Company

Company EC TEC MI

Hyundai Engineering & Construction 1.00 1.02 1.02
Daewoo Engineering & Construction 1.02 1.05 1.07
Daelim Industrial Corporetion 1.00 1.00 1.00

GS Engineering & Construction 0.99 1.01 1.00
Doosan Engineering & Construction 1.02 1.06 1.08
Dongbu Corporetion 0.98 1.01 0.99
Teayoung Engineering & Construction 1.00 0.98 0.98
Poong Lim Industrial Corporetion 0.96 0.97 0.93
Samwhan Corporetion 0.94 0.99 0.93

Halla Corporetion 0.92 1.02 0.94

Sambu Construction Corporetion 0.92 1.01 0.93
Hanshin Engineering & Construction 0.99 1.02 1.01
Korea Development Corporetion 0.96 1.04 1.00
Namkwang Engineering & Construction 0.94 1.10 1.03
ChinHung internetional 1.00 1.13 1.13
Dongyang Engineering & Construction 0.97 0.99 0.96
Samho 1.05 1.03 1.07

Sungjee Construction 1.00 1.02 1.03
Shinsegae Engineering & Construction 1.02 1.01 1.04
Bumyang Construction 1.02 1.00 1.02

Il Sung Construction 0.99 1.03 1.02

KCC Engineering & Construction 0.94 0.97 0.91
Seohee Construction 0.97 1.01 0.98

eTEC Engineering & Construction 1.00 1.03 1.03
Shinwon Construction 1.05 0.94 0.99
Dongwon Development 1.00 1.05 1.05

Seohan Construction 1.03 1.03 1.05

Tuksu Engineering & Construction 0.99 1.01 1.00
Dongsin Construction 1.00 0.98 0.98
Ee-Hwa Construction 1.00 1.00 1.00

Total Average 0.99 1.02 1.00
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