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Abstract

This paper theoretically and empirically analyzes the cost structure of the U.S.
system-integrators using by estimating a translog total cost function. Our theoretical part
shows that air-originating system-integrators are currently  producing
high-quality-high-price products at high cost through “vertical differentiation” against
other 3PLs such as liner shipping companies or forwarders, but in the long run
system-integrators will have to reduce their cost, holding their high-quality service
unchanged. Using unbalanced panel data of 77 airlines for 10 years (n=476), our
empirical part finds that only FedEx fulfills the position of “high-quality-high-price”
system-integrators and other freight carriers such as UPS and DHL are on their way. We
also reveal that all the US passenger and freight carriers have reduced their costs for
recent 5 years, despite the cost-driving effects of Iraq War. This fact of

“long-run-cost-reduction” is consistent with our theoretical analysis.

Key Words: system-integrators, translog cost function, vertical differentiation, supply

chain management, common production
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EHDER
Variable Definition Unit
TC K H Total Operating Expense 1000 U.S. Dollars
P(L) |F7f@iits Salaries and Related Fringe Benefits / Employee U.S. Dollars
P(E)  |BREMkE Fuel Cost / Fuel Consumption (Gallons) U.S. Dollars
P(M&K) &7 JFUEHii%  [Material & Capital Cost / Input Material Index U.S. Dollars
RTM |A1{&F~1/L |Revenue Ton Miles, Total Ton Miles
LODF(FLT)| & &4 H 3% Revenue Ton Miles, Total / Available Ton Miles, Total * 1 -
ARL |[‘FHEHRE Revenue Aircraft Miles / Departure Miles
FSR(*) |&%dmiktt=R |Revenue Ton Miles, Freight / Revenue Ton Miles, Total * 1 -
N(*)  [E#REK Number of Routes -
D1 FEFI— 5X(UPS) = 1; Others = 0 -
D2 BEFI— ER(DHL Airways) = 1; Others = 0 -
D3 ¥EFI— EZ(Evergreen International Inc.) = 1; Others = 0 -
D4 EEFI— FX(FedEx) = 1; Others = 0
D5 KR FAr34#3I—5X and FX=1; Others = 0
D6 9114 3I— 2001, 2002 = 1; Others =0
D7 EHI— 2001 - 2005 = 1; Others = 0
S(L) g =7 Salaries and Related Fringe Benefits / Total Operating EXp4 -
S(E) PREVE S =T Fuel Cost / Total Operating Expense -
S(M&K) [&AJ5ELE: L =7 Material & Capital Cost / Total Operating Expense -

*Input Material Index = 100 * (Total Passenger (Tons) / Load Factor (Passenger) + Total Freight (Tons)
/ Load Factor (Freight)) / Departure
**Total Passenger (Tons) = Number of Passengers * 110 (kg) / 1000

— 5T, BWZEHII L AT LA T VL —2— L L TOMELREENRbLEWVWEEZ BN
% FedEx OFE AL IZE W (D4 Of). WIZV AT LA 0T T L—2—L L TOEER
RENLDLT T 7—A L Z—F g FN0FHICR o F~—7 ThHOHREMZEHmEELD b

DHL & UPS i3 Z DJEE CTHlig OMICE AR E W

FEODOBAELTCND., VAT LA T T L—4—L LTOENY—E A KMELFER L TH—
B A DB ZENL Z#HERF T 5 72912, FedEx 8% < DEE&#1T->CW\5—J, DHL &5\
I3 UPS DA SAITBUEY — E R KED TR EZ @D LT O DEEZIT>TNDHEERD
ns. UPS OHFEDA T 7L —F—L LTDIV T I F =2 V) a—g | HE
DEERBENZDZ L BT S,

#z2 b7 rAvTREHBEROHEERSR
TV ET L aAVrA—IVERENT-ETIL ANRZYY-ETIL
BHEC| RE | AENE SE R A EME SE R | AEM SE
Const || 14.6083 | *** 0.0332 | 14.6827 | *** 0.0316 | 14.6667 | *** 0.0308

10 FLITUPNAR— T v FirRh~ 7 2 v EIVICARM %2 & < fdEatt.




Q 0.4733 el 0.0161 0.4417 el 0.0154 | 0.4134 il 0.0143
L 0.2868 el 0.0066 0.2889 el 0.0060 | 0.2768 il 0.0064
E 0.1553 el 0.0052 0.1584 el 0.0038 | 0.1552 ik 0.0037
M 0.5580 il 0.0074 0.5527 el 0.0072 | 0.5680 falalel 0.0073
LL 0.0377 falale 0.0048 0.0112 el 0.0033 | 0.0121 falalel 0.0034
LE -0.0152 falalel 0.0032 -0.0222 il 0.0023 | -0.0256 folale 0.0023
LM -0.0224 el 0.0041 0.0110 il 0.0031 | 0.0134 falale 0.0031
EE 0.0551 el 0.0037 0.0562 falale 0.0028 | 0.0543 ke 0.0028
EM -0.0399 el 0.0032 -0.0340 falelel 0.0022 | -0.0288 el 0.0021
MM 0.0623 ekl 0.0050 0.0231 el 0.0040 | 0.0153 il 0.0039
QQ 0.1311 el 0.0093 0.0419 el 0.0075 | 0.0233 il 0.0058
QL 0.0317 el 0.0043 -0.0066 ** 0.0030 | -0.0138 il 0.0027
QE 0.0335 el 0.0034 0.0269 e 0.0021 | 0.0205 ik 0.0018
QM -0.0652 falekel 0.0050 -0.0203 el 0.0038 | -0.0067 ** 0.0032
LF -0.0924 el 0.0205 - - - - - -
LR -0.0982 falale 0.0093 - - - - - -
LS -0.0003 0.0014 - - - - - -
EF -0.0135 0.0155 - - - - - -
ER -0.0115 * 0.0069 - - - - - -
ES -0.0028 ** 0.0014 - - - - - -
MF 0.1059 el 0.0222 - - - - - -
MR 0.1098 Hx 0.0102 - - - - - -
MS 0.0031 * 0.0018 - - - - - -
QF -0.1791 el 0.0407 - - - - - -
QR -0.2413 el 0.0243 - - - - - -
QS -0.0044 0.0054 - - - - - -
-0.2618 * 0.1479 -0.0452 0.0791 | 0.5003 il 0.0697
R -0.0318 0.0621 0.1996 falale 0.0302 | 0.5434 falalel 0.0745
-0.0297 * 0.0168 -0.0150 ** 0.0073 | -0.0438 ** 0.0174
FF 0.4163 0.3261 - - - - - -
FR -0.1033 0.1405 - - - - - -
FS -0.0263 0.0294 - - - - - -
RR 0.3577 el 0.0680 - - - - - -
RS 0.0263 ** 0.0120 - - - - - -
SS -0.0083 ** 0.0039 - - - - - -




D1 || -0.1080 0.1106 |  -0.0374 01195 | -
D2 || 0.2252| ** 0.076 |  0.1625 0.1185 | 0.1608 0.1182
D3 || -0.3452 | xx* 0.1016 | -0.3468 | *** 0.1167 | -0.3145 | **= | 01166
D4 || 04922 | x* 0.1380 | 05566 | ** 01231 - - -
D5 - - - - - - 0.3153 | *** | 00894
D6 || 01460 | 00419 | 01546 | ** 00478 | 01712 | **== | 00476
D7 || -0.1983 | *x* 0.0356 | -0.2393 | 0.0390 | -0.2426 | *** | 0.0390
Adj R? i 0.9653 ok 0.9531 ok | 0,9513
Lol -158.603 -229.374 -237.184
[l 85.50 84.87 85.50
n 476 476 476
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