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The Changes of Technical Efficiency and Malmquist
Productivity of Land Transportation by Region

Hong Gyun Park

Abstract : Inland transportation system has been improving inefficiencies and structural
problems due to excess of supply. Therefore, inland transportation market needs to reform its
regional logistics structure in order to increase its competitiveness. To improve the solution,
the research studied efficiencies and productivity of inland transportation systems in regions.
In order to obtain specific facts, each cities’ five years of (2005-2009) balanced panel data on
inland transportation system has been studied. According to CCR and BCC analysis, Ul-San
has been evaluated as the most efficient DMU during 2005-2008. In addition, in 2009, Seoul
was the most efficient DMU. Also, according to Window analysis, Gwan-Ju and
Gwangwon—do scored 0.062. Therefore, they were estimated as stable DMUs. According to
Malmquist productivity analysis, average productivity indexes of four terms of
Chungcheongnam-do and Chungcheongbuk-do haves been increased to 6.6% and 7.3%. I hope

this study contributes to the improvement of regional inland transportation system.
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0.1562. 2 ey 7 et Aol =T =7} 0418% e 7 Bt Ao Ao=w
yelskth A7I=7F kA A o= ZF TAIZe] AR EF A Ho Hlste] =A|ZE
BT olFo] Wol oskgH oz A Hrl.
<3¥6> DEA Window SHRA &4
DMU 1 2 3 4 5 6 7 3
i 0.742 0.772 0.510 0.692 0.547 0.930 0.664 0.530
ZZ=Ax | 0111 0.080 0.069 0.088 0.062 0.070 0.075 0.052
LDP 0.324 0.239 0.198 0.292 0.161 0.182 0.199 0.156
DMU 9 10 11 12 13 14 15 16
3 0.505 0.653 0.549 0.560 0.677 0.693 0.524 0.444
ZZAA | 0.062 0.098 0.142 0.069 0.133 0.113 0.061 0.071
LDP 0.162 0.277 0.418 0.190 0.374 0.319 0.185 0.200

) : LDP(Largest difference between scores across the enter period).

2) Malmquist B34 B4 A3

DEAE&A #AoM = 54 AlFolA FARRE A& 2 b9 #53E 119
FAUH A= AoA vl &S Hasied A4S FAT AR g8 A fC AA A
27F F A AlgEo]l A #Fhe] whek FY e AFE S vl &o] FUts A EA S A
SFAEAE F4T = . o5 ALk W32 (Productivity Growth Analysis)©] 2}
g AL S AEESE FUREeRE Uw o AHodr. 284 % FAE i oA
T EeAe] &3 Hd &4 dir] BAAY #5X9 284, 5 ddEedeE y
Efvb=o HlE) A S FuiE] A= g AR AoH = Aol dybAoltt. (%

T, 2012), (49 - 2g7t - o] 71 3], 2010)

WA ABASE F AR gl Mgl drhg M REAE et A5 RA
Ao ofd Adel AN ol @A Adel A ez FAAt(]HE -
%d, 2010 WARE AFol @ AP T ko] AN WIHE F4F 2
dolth, WA~E A47 1nT 2w (ew, Zow) Askdol Aslel e et
F)HALS onsH, of LRl A 12

Wi QNS 7 7IE Eeke AL HstE S
et A s (Distance Function)+= 71&€4 &84S 5743t DEAS 90]7]
ol Malmquist A% DEA WHE F3 7+ 4 A AZTFE o] &35}
Malmquist A4 v 29| zé-JEJE]r.(Féire et al, 1994) WA 7]+ t7]9] iZwH



Aol e S42E5 240 Youd

AT
x

ol

ol 243 Malmquist A5 2 ()7 o] FJHA U t+17]9] ZelE o]l A
2 (2)9F o] Malmquist #|55 A& 4 vk wehr] o] ZElo] A
g3st7] fste] A (D@ A (29 7IstEdS FHstel 4 (3)# 22 Malmquist A<
gostA "ok ol t7] LA iy t+17] Ak e A S dERdT

_1
it wo

Nl

dt(X y ) ]
t c t+1 t+1
m (X s Vs X1V iy )_ * ( )
d d thl e+l dtC(Xt,yt)
+ at l(X +1-V +)
mt I(Xt’yt’Xt 12V ¢ 1)_— £ f+1 tt1 (2)

d' W x,,y,)

; t+1 172
mx .y x o= dxyi1, V) % A (X1, 7 040) 3
t to t+1>» t+1 dt(th-Vt) dtc+1(Xt,yf)

di(x,, y)ollA AFAE Z-EAUe)E  ovshy  olgHA= CRS A|&s,
(x,7)E 719 FYE(x )3 AEE(y,)S YeRdTh 2] QoA &E ko] A A& t
7] ZEEo)o] Ao A, F A A2 t+17] g ole] #HeA Malmquist A55 H7FgH
Zolth, m>1olW t7|ZHH t+1717H4] ] FoaWME ST B RS onEty m
<loJH 9 FToAMAM 7P AT AS onlgtt o]y Malmquist AIFE 7|&
£7d 9] W3k(technical efficiency change)$} 7]%% H.(technological change)® E3a|3hH Tt
W 22 Aoz GoJHrh( Fire et al, 1994)

1/2
mx ., v,.x Vory)= dc+1(Xt+l’-Vt+1) % dtc(XtH’ytﬂ) « dtc(Xt’-Vt) ! (4)
oo T dtc(Xt’yt) d[c+1(Xt+1’yt+l) dtc+l(Xt’.Vz)

2L (DA LEF 3] A WA FEE t7]¢} t+17] Atole] TR s Wl 5 HagX
AR 7F ZEEofol] &3 BAlelol] o= Ak wepzt=7HCatch-Up Effect)E HHERHH,
F HA g5 t7]9} t+17] F ]7J Abole] 7le=xlK el 7|ekdt, & ld AANEHE 7+
o7 ZEEo9 7|gido] o= AR o]Foxl=rtE vERITE 'Y Vsas&d e Wst
= &F71E8849 W3k(Pure Technical Efficiency Change), TFERE&49 W3KScale
Efficiency Change)®] #o.& Aoy mz e Hlg8o] &A% 4% Malmquist A5 2]
(B)el o] xdE + Urh
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1 1 +1
m(x . v. x v )= d N x 1y ) ]X[ d (x v IdY (Xr+1:yx+1)]
tr te t+ 1> t+ 1

d'(x,,y,) d'(x,y)d'(x,v,)
[ dilx iy ) | dilxay) 1V
AN x 1, 0) d' N x5,

o)

AN d  (x g, v ) VRS ARPZIEdtell A t+17] AR S t+17] ZRIE|ofellA] o

b AddE udith. 4 99 LE8F A WA I svlerede] Wl = oA
e tREEAe] Wk Al WA &2 VSRS A7 ofu)Rith ek Malmquist A9
Tr7lEaEAe] Wl fRaEAde] ¥ VednE EeE ¢ vk 2 VeasA ]
Hahs AT FRlEo] drby aedoR AdEEr AdHerE S el
a4 Wk t7]9) t17] Afelel ZEEjojol] dvpht HITFE=AE SAsHH FRAEEA
Heks 73wk gt AAl dvid HAISEAE ST olH @ nlal A &7
=R ks 2 ofF wErlz Mk Ve Bs 7 713t Abole] ZRIEE
Tshs w7kl ZleEAlel ofdt ZilEjeje] Y] oleE SAUTh(E 7 - w8k, 2008),

—~

249 - vbgat - o]wl g, 2010)

Malmquist A4Hd A AHEH <F7>2 WHAE A Fo] o3 <lfs F 7|7k
kel A WEE SA4¢ Aoty WHAE AFUE 1HY AH(FOH, 2
Arbg ol 7)ol Hlal (ks ER)EASS onlstH, o] AtolA 15 w1
(3F 5 - Beat 2012)

a; FAEEY] &I AEFH R Frhstar Q)
%o gL #Hvg dAAE 7o}§‘5]'01 BEEIE P A7I= Aotk %’3%%

1 2005-2006% 717ke] AR X427} 108}

717}4 Whﬂ
o]t} 2008-2009d 7172l AJAHAG A 57F S
AN, FHEE FAYGE AggEz BAHATh 2005-2006%, 2006-20074,
2007-200811, 2008-20091d 7]17tell 7}t A FIVeThF EAGAL ARl BESE
BAE Z7FEe Az E3Ea gt 2008-2009d Al A A7) =35kt §98 Ao &
“EM?%P T3 Ay FFEdxE AyEd x7)de Frhskdrl 2007-2008d 0 &)

g FAE Holal 9tk 2008-2009W °FtEF dtan Atk 47|13 Hit ARG
1.0422 53] A3 AA +

N
ofd



Aol oF 66%9 7.3% TR oL, g
0.941%2 AabAde] oF 79% ikt 18a F53
17y Bt A 1o 2F8A dElde2H

<E 7> 717v4 QiAo w3t

DMU 2005-2006 2006-2007 2007-2008 2008-2009 3t
1 1.040 0.958 1.133 1.122 1.063
2 1.069 1.039 0.949 1.091 1.037
3 1.120 1.037 1.084 0.999 1.060
4 1.172 1.075 1.040 0.868 1.039
5 0.981 1.046 1.079 0.978 1.021
6 0.973 0.870 0.940 0.981 0.941
7 0.975 1.118 0.930 1.094 1.029
8 1.100 0.964 0.995 1.050 1.027
9 1.027 1.085 1.033 1.011 1.039
10 1.093 1.115 1.072 0.982 1.066
11 0.775 1.607 1.162 0.748 1.073
12 1.054 1.100 0.993 1.035 1.046
13 1.016 1.027 1.355 0.817 1.054
14 1.099 1.229 1.013 0.902 1.061
15 1.095 1.051 0.999 1.052 1.049
16 1.009 1.136 1.053 1.086 1.071
DIy 1.037 1.091 1.052 0.989 1.042
o)k 1.172 1.607 1.355 1.122 1.073
H gk 0.775 0.870 0.930 0.748 0.941
E=HAE 0.090 0.160 0.104 0.106 0.031
v. 24 &
S SA4eEAe duAent: 45 §E nARAS FAGE Aol
Adons 45 AT AARA] A 53] 544 olge 2r A E
g eEANAE ATAT At FHEEVAYAE AL BAHoR A=
NFA tolrkor @ Aotk 7+ AWARE AdBFA o] FEEe] T2 )
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