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Abstract

: Data envelopment analysis (DEA) measures the relative efficiency of decision making units (DMUs) with

multiple performance factors that are grouped into outputs and inputs. DEA has proven to be superior to simple
aggregation of performance measures, and is also useful for evaluating the performance of construction companies for
comparison with competitor performance. The purpose of this study was to survey literatures on the application of
DEA methodology and to propose a methodological scheme to measure the performance of construction organizations.
Articles on previous studies were surveyed and examined as part of a comprehensive review. The survey revealed
that the application of DEA in the construction industry was limited. Further, the survey indicated that there is a need
for the development of a methodological framework on the special goals and subjects of performance measurement,
methods of data structure and collection, selection of appropriate DEA models, analysis of results, and post-test. Based
on the survey, this study identified and discussed the types of major issues and topics for future studies from a
methodological perspective, which could be helpful to researchers interested in using DEA to study performance issues

in construction organizations.
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Table 2. Studies of DEA in Construction Organizations with their specific features

1. DMU selection*}

2. Data structurexx}

4. Measurexx**}

5. Post-Analysis**#x+}

No. Publication Analysi Variabl & Two stage/ FIEVES
. nalysis ariables| ppgyx} . . ; wo stage SW
Type Number RETES Data sources (1.0) Type | Orientation | Benchmarking Post—test
1 0(2001a) well— CV R | Tobit
15%3yrs = 45 | 1997-1999 BLC, KIS 8(4,4) FSM, RS -
2 0(2001b) performed LCM Cost R 0 SE
76,1 CV MANOVA
3 | Zi &You(2003) LCM 37 1996—2000 KIS 6.1) R,MPI o] X . -
Cost Cost Tobit
LCM & Top 50 38 *4
4| Kim(005) . CF°° » 528 1999-2003| BMAR | 6(3.3) | CV |R,Window PP CR, MW DEAP
Financial
‘ 76,1) | CV ‘
5 | You & Zi(2007) LCM 25 1996—2000| statement & R X Tobit -
) cost Cost
transaction data
6 |Kim & Kang(2008) | Top 20 CCF 20 2006 Korchambiz 42,2) CV | RF, PP SE DEA Solver
7 | Kim & Nam(2010) | Top 30 CCF 25 2007 FSS DART 5(3,2) C 0 SA(nput) | Excel—Solver
8 | Leeetal.(2010) | Top 100 CCF 88 2009 Korchambiz 5(3,2) C\V R | X CR Enpas
Excel—Solver,
9 | Kimetal.(2010) | CAK Members 50 - - 532 | cv R 1,0 MPSS MW xeermsoer
Frontier Analyst
10 | Seo & Choi(2011) Edaily 5(3,2) R, AHP - RF, PP SA, CR .
57 2009 C\V Frontier Analyst
1 Seo(2011) LCM(KOSPI MARKETPOINT | 6(3,3) R, ANP - RF, PP X
12| Kimetal.(2011) KOSDAQ) 57+2yrs=114 12009—2010 Kis—Value 6(3 CV R | RF CR, Tobit ENPAS
. Portfolio
13 | Ryu & Shin(2012) 56 2007~2010 - 3(2,1) \ R | - -
selection
14 | Lee atal.(2012a) | Top 20 CCF | 20%3yrs=60 |2008~2010| KOCOinfo 4(3,1) C\V |R, AR—AHP | X X EMS
2006,2008, _
15 | Lee et al. (2012b) | Top 20 CCF 20 2010 KOCOinfo 5(3.2) C R | X PCA Enpas
. Top 50 Archi— ) )
16 | Kim etal.(2012) ) 20* 4 yrs=200|2006—2010| Korchambiz 4(2,2) CV R,Window | RF X EMS
tectural Firms
17 | Lee et al.(2012¢) CCF 37 2011 KOCOinfo 4(3,1) CV R | RF Logit Enpas
) Architectural ) )
18 | Kim et al.(2013) Firms 30 *3yrs =90 |2009—2011| Korchambiz 4(2,2) C R | RF DEA-Tier Enpas
LCM(KOSPI, Edaily Portfolio
R hin (2 2007-2 - \ R - -
19| Pvu &SNin@013) | =) nepaq) % 007=20111 | ARKETPOINT selection
" Comparison
) CM Ability .
20 | Youn et al.(2013) CM Firms 22+3yrs=66 |2009-2011 _ 4(2.2) \ MPI X with market Enpas
Calculation
share rate
. DEA—Tier,
21| Ryuetal.(2013) CCF 35 2012 KOCOQinfo 4(2,2) ¢] R RF oA Enpas

* %

* kK

Kk kK

IOH

g]

o]j_

LCM: Listed Construction Companies, CCF: Capabilities of Construction Firms, CAK: Construction Association of Korea, KCCI: Korea Chamber of
Commerce & Industry
BLC: Bibliography of Listed Companies, KIS: Korea Investors Services, BM: Business report, AR: Audit report, FSS: Financial Supervisory Service
C: CRS(CCR), V: VRS(BCC), Char: Operating Characteristics
R: Radial, I Input—oriented, O: Output—oriented, MPI: Malmquist Productivity Index, —: No information in the paper
xxxx+% FSM: Factor Specific measures, RS: Reference Share, RF: Reference Frequency, PP: Projection Pont, MPSS: Most Productive Scale Size, SE: Super—
Efficiency, CR: Correlation Analysis, MW: Mann—Whiney test, SA: Sensitivity Analysis, CA: Cluster Analysis
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Table 3. Input Variables

Input. Variables Publication
1,2,3,4,6,8,11,14,15,16,17,
Number of employees
Q 18,21
Labor (L) Total labor cost 7
Technical staff 9
P Labor price 1,2,3,5,12,20
Fixed asset 3,5,7,12,14,15
Operating asset 4
Capital 1,2,5
) Q Total capital 6,8,14,15,16,17,18
Capital (K) Total asset 9,11,12,13,21
Total liabilities 11
Construction capacity 9
P Capital Cost 1,2,3,5
Selling and administrative 3.8.13.17
expenses
Inter— Q Invested cost 4
mediate (M) Materials 5
Sales cost 8
P Material price 3,5
Cost C Total Costs 3,5
Table 4. Output Variables
Output Variables Publication

1,2,3,4,5,6,7,8,9,11,12,13,14,15,16,
Revenue(Sales volume)

Sales 17,18,21
Contracts outstanding 4
EBITDA* 1,2
Net profit current year |1,2,6,8,11,,12,14,15,16,17,18,20, 21
Profit Value added 4
Operating income 791117
Operating cash flow 12
Market Total market value 1,2

*Earnings Before Interest, Taxes, Depreciation and Amortization
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