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Determinants of Efficiency of Specialty Construction Companies
Using DEA and Tobit Regression Models
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Abstract : This study analyzed the efficiency determinants of specialty construction companies by industry using the DEA
model and the Tobit model. The analysis targets are 394 specialty construction companies as of 2022. As a result of analysis
of efficiency determinants using 12 company characteristics as independent variables, the biggest problem for specialty
construction companies was overall efficiency reduction due to rising labor costs. In addition, in a situation where construction
companies' loan regulations are severe, the debt ratio was found to have a positive effect on efficiency. Company size had a
different impact by industry, and the number of businesses held, credit score, and total capital turnover had an effect only on
some industries. This study presents results that are an advance on existing research in that it strategically analyzes factors for
improving the efficiency of specialty construction companies. However, it has limitations such as limiting the analysis to only
specialty construction companies subject to external audit, insufficient number of companies subject to analysis by industry,
and analyzing relative efficiency in the same category for each industry.
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Table 1. Efficiency Research of Specialty Construction Company

DEAZ 81317 22 0|80 MEAEY|Y 284 2HA
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Author Analysis Analysis type (period) Target (number of companies) Input variables Output variables
Park DEA cross-section analysis specialty construction company - capital « turnover
(2014) (2012) (100) « selling and administrative expense « profit
Kim DEA panel analysis specialty construction company ;asgaéx ense « turnover
(2019) (2010~2017) (300) Orexpense = - profit
« selling andadministrative expense
Jung panel analysis specialty construction company * capital « turnover
DEA « labor expense )
(2023) (2017~2021) (520) « selling and administrative expense profit
cross-section analysis specialty construction compan: * capital « turnover
This study DEA Y Y y « labor expense .
(2022) (394) ) . . « profit
« selling and administrative expense

% Source : Jung (2023), “Efficiency Analysis of Specialty Construction Companies by Industry and Year Using DEA Model”, supplementation.
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Table 2. Research on the Determinants of Construction Company Efficiency

Author Analysis Analysis type (period) Target (number of companies) Independent variables Dependent variables
Kim DEA, cross-section analysis listed construction company Eg'rl:gf;c:] mra;tli(e)t « inefficienc
(2011) Tobit (2009, 2010) (57) . 9 . . . Y
+ major shareholder‘s equity ratio
Lee DEA, cross-section analysis listed construction company - total capital turnover . efficienc
(2012b) Logit (2011) (37) « turnover per employee y
« capital ratio
+ debt ratio
DEA, + wage per employee
Kwon SFA, panel analysis listed construction company + unemployment rate « efficiency
(2018) Malmaquist, (2008~2017) (23) - inflation rate (turnover, profit)
RA + economic growth rate
+ wage growth rate
« interest rate
* raw material/ construction cost
Jung DEA, panel analysis detailed construction industry « outsourcing/ construction cost « efficiency
(2021) RA (2008~2018) )] « unemployment rate (turnover, added value)
- welfare/ construction cost
« profit on total capital
Choi DEA, panel analysis listed construction company Eirr);;ltrggsc:et ratio . efficienc
(2021) RA (1990~2019) (40) ; y
+ economic growth rate
* IMF variable
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Table 4. Descriptive Statistics of Company Characteristic Variables

(Unit: %, 1,000 won)

Variable N mini maxi average std, dev.
size 384 1.00 0.22 0.41
age 384  2.00 52.00 2376 9.45
number of industries held | 384 1.00 9.00 274 1.70
presence of new technology | 384 1.00 0.05 0.23
presence of patent 384 1.00 048 0.50
annual resignation rate | 352 030 66.70 5.07 5.79
cash flow rating 313 1.00 6.00 451 091
credit rating 384 3.00 10.00 523 1.16

wage per employee 384| 65,054

369,037 51,075 50,008

turnover per employee 3841 2,109 49,701,465 | 1,882,333 | 3,220,140

profit on turnover 384| -266.94

37.82 1.20 18.32

turnover growth rate 384| -67.99

32738 24.02 48.65

profit growth rate 384| -9823 42,508.44 195.97 2,202.87

profit on total capital 384 -32.80

79.45 480 11.02

= - o OHG l:l]- capital ratio 384 1.09 96.58 46.76 2119
=
3847H A}ﬂ- A]-E] Q‘j‘]:} ‘ELE 8847H A} ] DH debt ratio 384 355 9,042.75 22251 580.48
2 FHEolo] sz A SRt e dudzs borowingratio | 384| -24,165.88 | 281,062.90 | 1,046.36 | 14,884.95
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Table 3. Research on the Determinants of Company Growth
Author Analysis Analysis type Independent variables Dependent variables
«size/ age
« capital intensity
Lee . » market share « number of employee,
(2002) Heckmen 2 step least squares model panel analysis « presence of export « turnover
« presence of research investment expenses
+ whether to belong to a business group
+size/ +age
Shin « cash flow - employee growth rate
(2011) panel estimated generalized least squares panel analysis « capital expenditure - turnover growth rate
« presence of research investment expenses « added value growth rate
+ major shareholder’s equity ratio
- size/ - age
Kim o . . « export amount * size
(2012) pooled-ordinary least squares model, system-GMM | panel analysis - R&D expenses (number of employee)
« cash flow rating
+size/ +age
Lee panel-fixed effect model, panel-random effect . * size squared term .
(2015) model generalized least squares model panel analysis + composition ratio of debt capital « turnover growth rate
-9 a + net profit / « R&D expenses /
+ advertising expenses on total turnover
« growth rate / « company size rate / - tatal asset growth rate
Yoo dynamic quantile regression for panel fixed effect anel analysis |+ profitability rate in oreceding term « employee growth rate
(2016) model, system-GMM P Y P Y P 9 - turnover growth rate

« current R&D investment efficiency

« profit on total assets
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Table 5. Efficiency determinant analysis model and variables of this study

Analysis Analysis type (period)

Independent variables Dependent variables

cross-section analysis

Tobit (2022)

«size, »age, » number of industries held, « presence of new technology & patent,
- credit rating, * wage per employee, - turnover per employee, - turnover growth rate,
« profit growth rate, - capital ratio, « debt ratio, - total capital turnover,

- total efficiency
(turnover + profit)
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Table 6. Efficiency Analysis by Major Industry

Efficiency

Industry = :

Integration | Turnover Profit

reinforced concrete 0.506 0.435 0.375

earth-pavement 0.316 0.270 0.264

interior architecture 0.358 0.237 0.331

metal-window roofing 0.350 0.268 0333
-prefabrication

steel structure 0.394 0.326 0.331

demolition-scaffolding 0.317 0214 0.307

painting wetting-waterproofing 0323 0303 0284

-stone
total average 0.387 0.312 0.324
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Table 7. Analysis of Efficiency Determinants by Major Industry (Tobit Model)

E
ged hdol |t

7ke, FAlHle

o) 5718, BAHIS

7 :H‘E7]‘ _‘_—‘LJ_ —.%] ]_O]

7}t BE510] EAA
ﬂﬂék?%QHZH%ﬂgg%mﬂE

0] =OIX|H &

I

ASAIY, =& -S54
= Folet At

hﬂli , 1A ARTHE Ak -2

g Aot 8583 ABHEELY

1919 QIAHI7E =0t

SELe A4, YA 191E o
gde S7RIt:

1} 42 ARAA7H9

TET 4 QU AEAL7IY e QAN

F9] HHZIXE St HiE St "o

ZO|L}, 0] Choi (2021)9] ¢1719 5L

Variables Total Reinforced Earth- In'.cerior M.etaI‘Windo.w . Steel Demoliti9n Painting-Weﬁing
concrete Pavement | architecture | Roofing-Prefabrication | structure | Scaffolding | Waterproofing:Stone
Size -0.016 -0.022 -0.082** 0.048 0.277#x* -0.114
(0.026) (0.041) (0.036) (0.088) (0.099) (0.094)
Age -0.004* ** -0.006* ** -0.001 -0.004 -0.001 -0.004 -0.025%** 0.004+*
(0.001) (0.002) (0.002) (0.004) (0.003) (0.003) (0.004) (0.002)
Number of industries -0.008 -0.005 -0.018* -0.031 0.025 -0.016 -0.046 “0.112%%*
held (0.006) (0.016) (0.010) (0.047) (0.026) (0.027) (0.041) (0.022)
Presence of new -0.034* -0.029 -0.042 -0.054 0.027 -0.063 0.163** -0.036
technology & patent (0.020) (0.039) (0.028) (0.064) (0.057) (0.090) (0.066) (0.031)
Credit rating -0.014 0.012 -0.006 -0.058* -0.000 0.018 -0.047 0.028+
0.011) (0.023) (0.016) (0.034) (0.032) (0.041) (0.044) (0.013)
Wage per employee -0.017%** -0.019%** | -0.020%** -0.018 -0.053*** -0.011 -0.026%** -0.008***
(0.002) (0.004) (0.004) 0.011) (0.015) (0.010) (0.006) (0.002)
Turnover per employee 0.056%*** 0.048%x* 0.067* 0.121%* 0.189%x* 0.020 0.276%** -0.008
(0.007) (0.009) (0.036) (0.048) (0.056) (0.082) (0.055) (0.014)
Turnover growth rate 0.005#** 0.000 0.003 0.009 0.015* -0.005 0.009* 0.010%*
(0.002) (0.004) (0.004) (0.008) (0.008) (0.012) (0.004) (0.004)
Profit growth rate -0.000 0.001+ 0.000 -0.000 0.001 -0.002%** -0.001* 0.001**
(0.000) (0.000) (0.000) (0.000) (0.001) (0.001) (0.000) (0.000)
Capital ratio -0.015%* 0.016 -0.011 -0.008 -0.004 -0.007 0.058 -0.029*
(0.007) (0.019) (0.015) (0.032) (0.017) (0.031) (0.047) (0.015)
Debt ratio 0.003#** 0.007*** 0.004 0.010* 0.007#*%* 0.001 0.009 -0.004*
(0.001) (0.002) (0.002) (0.006) (0.000) (0.003) (0.008) (0.002)
Total capital turnover -0.076 -0.001 0.109 -0.483* -0.428 0.549 -0.599+ 0.212
(0.067) (0.105) (0.100) (0.253) (0.316) (0.936) (0.266) (0.119)
Constant term 0.61 1% 0.311 0.483# 0.728+** 0.346 0.443 0.629 0.437* %
(0.094) (0.208) (0.162) (0.299) (0.267) (0.359) (0.522) (0.131)
Observed value 381 105 90 67 51 28 20 20
Right-censored 22 12 1 5 3 0 1 0

x footnote: (standard error), *** p<0.01, ** p<0.05, * p<0.1.
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