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A cost-benefit analysis of TRA Freight Service—
A Case Study on the Transportation of Eastern Sand and Gravel to the Northern
Construction Market

Student : Shih, Chia-Li Advisors: Dr.Chi-Kuo Mao

The Master Program of Business and Management
College of Management
National Chiao Tung University

ABSTRACT

The accumulated loss of TRA from 1978 to 2003 reaches NT$130.82
billion. Since Oct 2005 High-Speed Railway begins operation, TRA passengers
of long distance train will be shared by High-speed Railway.The loss of TRA
will be worse.

The National Freight service Development Policy White Paper which was
proposed by the Research Institute=of Communications & Transportation
Ministry explicitly pointed outthat “equal attention to the passengers and cargo”
is the future direction of TRA.The appearance of competitive & executive
abitity for TRA will depend on how to maintain old businesses and also explore
new markets. There was a plan to replace new railway trains. However, the
Executive Yuan decided to hold cargo train replacement, which causes the whole
replacement project suspended.

The objective of the dissertation is to find a way to improve Freight service
of TRA under the circumstances described above.

From the view of external cost of overall transportation, railway is the most
cost effective vehicle in terms of external cost if we count the cost of green
house effect, air pollution, noise pollution, and accidental cost. The purpose of
mass transportation policy is to reduce general social cost, public resources
waist and to re-allocate public resource more fairly. Under the precondition of
without increasing the internal cost, the policy of governmngt freight service
should shift the road transportation to railway to reduce general external cost. It



improves the revenue of TRA.The freight service of sand & gravel shall be the
primary candidate.

Regarding the feedback from transportation department of TRA, “East sand
to the North” delivery by railway has already been requered and no need to
explove the market. Although TRA proposed Freight train and locomotive
replacement project during 1997, it was hold by the Executive Yuan.Faceing the
situation of no budget, TRA should look for a feasible way witer mininum cost
to solve the problem. According to the analysis of this dissertation, “East sand to
North” delivery could be managed by both fixing existing freight vehide and
increase special freight train.

Regarding freight cost of sand & gravel, railway can be more competitive
than road trucking from distance more than 40KM. TRA can achieve from NT$
45.77 million to NT$ 98.01 millions marginal revenue based on current
economy of scale by adding one extra train freight per day (350 fright days).
From financial point of view, each train freight can insert NT$130,000, which
generates from NT$ 45.77 millions to NT$ 98.01 millions per year of cash
inflow. Therefore “Freight service for East Sand & gravel to North” can be an
attractived proposal to improve the:campetitiveability of TRA.

Keywords: Transportation of Eastern Sand and Gravel to the Northern,
Railway Freight Transportation.
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Borts(1960) > Keeler(1974) » Harris(1977) » Harmatuck(1979) » %
Caves et.al. (1980) % ;,1981 = Friedlaender 2 Spady P 4+ 4} 3 2
WML R - A R AN L - R
iR % %f?’?‘ * (way-and-structure capital) ¥t = & g2 58
YT MR Y B2 B SR ok e [ BB A
%’«]‘”li”k EZ2 MPRERTHS FH - T 7] ABRE
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Harris(1977) % i * & & % & (traffic density) = % » &k 53t
B ARIN S TR R T a2 A A BN
TC = B,(RTM) + B,(RFT) + B, (MR) (2-1)
B> TC=FE S A FTAD A
RTM=4z £ 2t #f 3% *? (revenue ton-miles)
RFT=4c £ {4~ #f #ic(revenue freight tons)
MR=4# ¢ *? 4% #ic(miles of roads)
b 5N “,f ™ RTM {8

AC=£=BQ+Bli+BZi (2-2)
RTM ALH D
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=% B =8 $UE 0 2 F 4 w0 fe=(RTM/MR)

Harris £_i¢ * % I 1972~1973 £ » £t Z .5 F £ &7
55 - BBl s A KRR BEFRBEFELL 75
B iEE R LA (economies of trafflc density) e384 o 73 R AR K
ﬁf\(economles of density)id # # » z e 2 L o fb > TR BR G
pes ﬂ;«}‘ﬂ A SR S FF»zZ-rrv’?l ‘ﬁ{ By aiEFEr o BT o
WA E E‘ﬁ%mgz\liwk ATEZ IR G IR BRER
Rldp wfRir e a2 % a A6 FIRH» ¥ 7 P2 HRT
BamE AT E R3S T3 AT 2 g o i F B AR
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Friedlaender and Spady(1981)17 ¥ R4 ch= & G4 & (7§ &

ﬁﬂzotbpiiﬂaﬁ‘ﬁ}a, :—\%—iﬁﬁf‘; 6713&’{1 u.,}.#‘P
* (way-and-structure capital)z‘f‘u HEE O E2 S A S
S RRCR Y e B B2 PTG o

A AR ARDFTRFE C HAFER 2 A Ak
BT 5 if Rhoo] S Ae B ERELIIE (AR S ¢H 4 (exogenous) 4

PRI L ARG L R § ICC A1 E 2
ﬁ@*!ﬁiﬁhkﬁwbﬂi*<Vﬁ4ﬁ*% T T4
B P R e R R R A F RPRAE o s H B
CREEN WINS F=EE SR 3 X

A E R R e F AR (C)hoT

C=Cyp,v;, X,W,t) (2'3)

Mo A R B 2 B A & (Hedonic output) %
T Ae Tl
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=Y, -¢(PATL, PDENS) (2-4)

Nhud
An S

p tHEA 2

PATL : *< & T 23 £ B

passenger-miles
PDENS : *= % % &

gl passenger route-miles

EN(24)2 T A& GEREEBEIHEFE A 2L 5
W2 FiE 2 BUERE(GrI o8 R (AR L)R T
ﬁ-% g4,4§,29f3 FIb > Lt eE N B GFR % Fa 0 ,rﬁgﬁ%a]&_
%ﬁiﬂjﬁﬁaﬁ’}ilh’ﬂ* o pL b s 1 J'ﬂ'$/iﬁq§.%ﬁ{\’mlgt£ B r' P o

ﬁﬁﬁﬁﬁﬁﬂéﬁﬁmﬁ?@paﬁxﬁﬁa%o

LR BB EFERAER A PER
ﬁﬁﬁﬁﬁﬂiﬁ’iﬁﬂi%ﬁ$W:W%ﬁﬁﬂ%ﬁﬁﬁﬁ
B oK e ARZ M Avm (R o ¥ O0b fr'.’E'P AN el B “Uf#*\
*Menip R R R EFT T B4 A T2 % (neoclassical production
theory) ® et 37542 (regularity condltlon)— A2 fEA R4 G
PR EAR AR o

Caves, Christensen, Tretheway and Windle (1985) 1 % & 43 R
b BB ST A o RS R BA
FF 2 g - Caves ¥ 4 4pd z‘ﬁé RN : NP = )
i, & TRl FRERBIELL AL SE Aol 4
@ax TEZBEPIZRERSY ) T ARBAEFMOGITEE P

o #z Caves ¥ 4 & Mundlak(1978)z. %3 » £ * Panel Data p# /&
)—%fllﬁﬂ‘:wrﬁwr& TR 2T T RE &R ERTE 2
FRABFL o0t WUBRATRRGE T REFORRES ] o

% %7 Mundlak(1978)eni 2 @ B %] i #(individual
coefﬁment)afir RRIFPM(RTD) A B %] a2 % & (sum) P 2=
FREEMRTS): 222 0 R AHPRID)TE & © rifo
EZRR2ELT TR CEFR IV BH A HA ()RR H

B A A AR S AP foaigdc 2P E, A Y g A o

1

> E, (2-5)

RTD =

20



CREBPEIDCAL FLRGHT € g0 LA
Wb e o g A DY) E RN PEE S B EAA N S AR R
£ fohiEdic s B P OE, SRR A R E o
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E,+> E,

FEPTEIAPMAET Y 0@ 3 RTD ehipiE iz 3t 2 RTS e07
M2t @B B RTD 2 B3 % > A7 o AAH - 10
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iy 2zag 2R

Friedlaender, Brendt, Wang Chiang, Showalter and \Vellturo(1991)
MERF - BBROPIFETH R AE L m R
FTAE2Z AR L E 2 g 4195 (T 1980 & Staggers
ZRUFEVE) URESHEFT AEDBERT -

fa
< T

fst? R H Senighat PR e fEE A o e 2 A
FH(F2 LPASOER L O)RFRE - 2 T2 A
FEe sz £ o sl Es e fi(route miles) % 1&::3:\
#2 (average length of-haul) =& et~ -] 2 H @& * |35 4t Mz#i
R »< % (specific-firm ‘effects) &k i & — Rafipe = 7 &2 gLp| 0
PpFIE R R gl o LA R RS W LA HE £
e ﬁ*f?ﬁb | e % o

Y

rﬁﬂ"“ I‘L%]?;E.‘ imﬁﬁﬁﬁfé
% 1980 & i i Staggers i % ~ f#'&

~,

d it £ R4 R zkﬂv*f]»&\#pfaé A SO AR A
FlRAFER A BRI
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I PR EE |ERS A A
1.7 8 ¢ 38

o 468 12.4

skl 165 4.4

2.7 8 FEH (FF ~ 4ed) 169 4.5

SFELAI(E L - 5L E) 288 7.6
438 iy

@ g 173 4.6

# Fa 295 7.8

H 113 3.0

5.3 464 12.3

6.7 ¥ 99 2.6

T > 37 1.0
J AR 03

g 449 11.9

SRS 152 4.0

i 2 62 1.6

9.% 4t 51 1.4

10.- #&

L 278 7.4

e 246 6.5

H 266 7.0

&3t 3,775 100.0
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ECR 63.00 0.21
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JRAZF * 1,810 6.08iz @ e L2 ik FH 552.0 1.86
- 3.0 0.01
BRGNEIRS RIL2 41 F 80.0p 0.27
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2EM BT 4.0, 0.01
HALZ 5 3441 1157 R F 2,741.00 9.21
WA= * o e 700.0f 2.35
14 1,083 3.64/11 L 1,083.0, 3.64
A 44 0.15/4 £ 440 0.15
31 % #4l| 4,390) 14.76/47 & % sl 4,390.0, 14.76
Fdr ~ R 7 7 023 FAF 2 R % 64.00 0.22
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42 pEtE| 967 3.254F £ % pEf 967.0f 3.25
His 31 0.10/# 31.00 0.10
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