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Does freight vehicles pay appropriate tax in
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= Key concept

=« Cost structure & Cost responsibility
= Approach

= Cost allocation study & Econometrics
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= [ax payment & Highway investment cost
s [ hesis
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Sophistication and Diversification of
consumer needs

—[ Advanced logistics system

Policies by govt. and actions by LSPs in city
logistics (e.g. Investment in public freight
terminals, deregulation, Programming and
modelling of scheduling, routing with ITS, so on)

[Efﬁciency and environmental improvement}

Aiming target (e.g. Kyoto Protocol)
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s Highway investment cost
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= Appropriate highway stock for future generation

= Appropriate tax payment level for highway
iNnvestment of current generation
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' Highway cost as full cost

Economic theory. Marginal cost pricing (MCP)
maximizes social welfare

l but

Highway investment is under decreasing average cost
(AC>MC)

lSO

Full highway cost cannot be recovered with MCP

j, but

Highway is social infrastructure for all generations

lSO

Policies by governments and actions by LSPs should
be based on full cost

llf SO

How should we allocate full cost among vehicle




&P Current tax system

il
s Acceptable solution: Modifying tax rates of

current system

N CU I’l’eI’Tt Stl’uctu e Of Tax Revenue for highway investment

(FY2003)
tax revenue for billion yor)

highway investment 3,356,

. (o)
iNn Japan 37% 4237,

=« automobile-related 48%

taxes .
« Purchase: 5% 447, 5%
« Possession: 10% 034,

« fuel consumption: 48% |10%

= Non automobile-  Fuel consumption B possession

. H [ |
related taxes: 37% Purchase General funds
* USSP = about 115 JPN Yen




’, Cost responsibility

s ‘Direct use’ & ‘privilege to use’ of highway
» Simple evaluation standard

= Cost responsibility closely related to direct
use

Marginal cost: ‘Fuel consumption’

= Cost responsibility for the privilege to use

Except marginal cost: ‘Purchase,” ‘Possession’
& Nnon automobile-related taxes

= [N the next sections, we clarify cost
responsibility Tor direct use by vehicle type
through estimation of cost structure in
highway investment
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» A lot of studies are in the field of
transportation industries and public
utility industries

= [N contrast, few studies of cost

structure based on the econometrics
approach in highway investment

= Moreover Cost allocation study (CAS)
approach is adopted than the
econometrics approach in highway
INvestment




A9 Applying the CAS approach for®
1= Japanese highway investment

s CAS approach

= Merit
« | here are a lot of stock of studies
=« [t is able to estimate stable results

= Demerit
« A large volume of data are required
« Complicated programs are required

s Applying of the simple CAS approach
= For Japanese highway investment

= Using the estimation results from previous
studies as the allocation bases
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s Procedure of CAS approach

-

Building cost

)

First
step

Full highway
iINnvestment cost

<

Maintenance cost }

Using the estimation result;‘;om US. DOT
(1997) and Yamauchi (1987) as the allocation

bases

|

Second {
step

Building/
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\_

<
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A9 Applying the CAS approach for®
Y0 Japanese highway investment

s Procedure of CAS approach

First { Full highway K[ Sullding cost }

stage INnvestment cost

NAaintanmam~An ~AAct 1

US. DOT (1997) . federal higshway in the United states

Yamauchi (1987): expressway in Japan

Second{ Building/ K Avoidable cost |

stage Maintenance cost

Common cost }
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= Allocation bases of CAS approach

Table 4 The allocation bases of avoidable cost among vehicle types

US. DOT (1997)

Cars

Single Combination
trucks trucks

Building cost
(US dollar/vehicle-mile)

0.050
(1.00)

0.020 0.200
(1.00) (4.00)

Maintenance cost
(US dollar/vehicle-mile)

0.063
(1.00)

0075 O.758
(1.19) (12.03)

Yamauchi (1987)

Cars

Small Ordinary
trucks trucks

Building cost
(Yen/vehicle-kilometer)

0.330
(1.00)

2211 2411
6.70) (7.31)

Maintenance cost
(Yen/vehicle-kilometer)

3.103
(1.00)

5.531 3411
(1.80) (2.71)
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Yamauchi (1987)

Cars

Small Ordinary
trucks trucks
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(Yen/vehicle-kilometer)

0.330
(1.00)

2.211 2411
6.70) (7.31)

Maintenance cost
(Yen/vehicle-kilometer)

3.103
(1.00)

5.531 3411
(1.80) (2.71)
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—stimation results

Table 5 Avoidable cost by vehicle type

(yen/vehicle-kilometer: national mean value)

Allocation

Avoidable cost
Bases

Cars

Small

trucks

Ordinary

trucks

Building cost

4 982

5214

18.729

Uus. DOT

(1997) Maintenance cost

0.695

0.849

3.255

Total

5677

6.063

26.985

Building cost

0.125

0.374

10572

Yamauchi

(1987) Maintenance cost

0957

1076

0.442

Total

7.082

7.4250

17014

Current fuel tax payment level

0.4560

0.356

3.105

Note: In addition to the avoidable costs, there is a common cost of 6, /05,054
million yen. Current fuel tax payment level is estimated by Misui (2004).
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Table 5 Avoidable cost by vehicle type
(yen/vehicle-kilometer: national mean value)

Allocation Avoidable cost Cars Small Ordinary
Bases trucks trucks

Building cost 4 982 5214 18.729
U(?g[g))(%l’ Maintenance cost 0.695 0.849 8255
Total 5677 || 6.063 26985

(1987 Maintenance cost O] br . o.4 2

Building cost GRS 1 2
Yamauchi )

Total T™AE2 0 1 4

Current fuel tax payment level 0.456 0.356 8105
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Building cost
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1076 _
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17014

Current fuel tax payment level

Q32
0.456
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million yen. Current fuel tax payment level is estimated by Misui (2004).
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= Fﬁi‘

s Summary of econometrics approach for
hishway investment cost

The econometrics approach is based on the \
economic theory (cost function)

Cost function: cost is explained by output variables,
factor price variables, network variables, and so on.

Few previous studies concerning the cost structure
of highway investment (Levinson, Gillen, Kanafani
and Mathieu (1996) etc)

This study is a basic study for the cost structure of
highway investment and cost responsibility of LSPs

Qreight vehicle) in Japan /
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n Summary of econometrics approach of this
study

Purpose: estimating the cost structure of highway
investment and clarifying the cost responsibility by
vehicle type

Data: 4 7 local governments in Japan in 1999 fiscal
year

Cost function: log linear cost function

Explained variable: investment cost

Explaining variables: vehicle kilometer by vehicle type
(output), factor price, and network

kSign conditions: all coefficients are positive /
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%87, Econometrics approach

s Summary of variables

Table 2 Unit of credit, simple mean value, and source

Variable Simple
mean value

113,778

Short-term total cost (building and maintenance cost,
millions yen)

Vehicle-kilometer of cars (millions km) 6,675
Vehicle-kilometer of small trucks (millions km) 1,748
Vehicle-kilometer of ordinary trucks (millions km) 1,184
Network (thousands km) 3871

Capital cost (expenditure for bonds/outstanding
local government bonds, %)

0.100

abor cost (thousands yen/person) 7,395

Material cost (other cost/highway area, thousands 3.009,187
m yen/km?2)

Note: Samples comprise data from 47 local governments. Factor prices are standardized on average.
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a Fstimation results.” Short-term total cost

IN(STC) = 7.203+ 0.292-In(Vk, ) + 0.140- In(VKk, ) + 0.006-In(Vk,) R?*=0.968
(13.178) (2.117) (1.092) (0.076)
+0.599:In(N) +0.141-In(R,) + 0.327-In(R) + 0.951- In(P, )
(8.598) (1.023) (0.745)  (15.157)

) Transforming to Marginal cost and Average cost
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s Short marginal cost by vehicle type
SMC, =1,344.04- 0.292-Vka_0'708 _Vksto.14o -VkotO'OOG . N05%. I:,ko.141. RQSZ? . p 091

m

SVIC, =1344.04-0.1 4O-Vka0'292 -Vkst_o'860 -VkotO'OOG ENLES P 0141 F?O'?’Z? . p 0951

m

SMcot — 1134404 0.006.Vka0.292 Vkst 0.140 .VkOt—O.994 ) N 0.599 Pk0.141 ) RO.SZ? . Pm0.951

n Short average cost by vehicle tyoe
SA\Ca — 1,34404 (\/ka0.292 _10_292) .Vk30.140 .VkOtO.OOG . N 0.599 . Pk0.141 . RO.327 . P 0.951 /Vka

m

SA\Cst — :L34404Vka0292 . Vkst0.140 _10_140 .Vk0t0.006 . N 0.599 Pk0.141 . P|O.327 . P 0.951 /VkSt

m

SA\Cot — l34404vka0292 .VkStO.14O . VkOtO.OOG _10.006 N 0599 Pk0.141 . RO.SZ? . Pm0.951 /Vkot
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s Fstimation results

Table 3 Marginal cost and average cost by vehicle type
(yen/vehicle-kilometer: national mean value)

Small Ordinary
trucks trucks

Cars

Marginal cost 5191 8937 0.6 /79"

Average cost 16.3260 409097 4 464>

Currentfuel tax 5 455 6356 8105
payment level

Note: Long-term cost of ordinary trucks and short-term cost of cars have low t-
values. Current fuel tax payment level was estimated by Misui (2004).
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o —— S—
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Currentfuel tax 5 455 6356 8105
payment level
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Conclusmn

n Policy implication
-

CAS approach
= Reqguired changes of tax level
Small truck: 179% up, Ordinary truck: 110% up
Econometrics approach
= there are economies of scale in the whole country

\_ /

s Future issue
4 I
Sophistication of econometrics analysis
Focusing the object of analysis from the whole
country to city area

5 Consideration of higshway investment in long-term )
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