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Introduction

 Total global emissions from int’l transportation

Vv

Sum of emissions from all sources in UK and France

*International Energy Agency (2014)

CO2 emissions from international marine bunkers have been increased
by approximately 66% between 1990 and 2012.

*COP21 and the World Trade Organization

Do not discuss how to reduce the CO2 emissions from the maritime

transportation.
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, Domestic transportation
Introduction

* The United States (Unite Environmental Protection Agency)
27 percent of GreenhBuse gds emigsion is from transportations

40 percent of GHG emissign fromjU.S. transportations is yielded
from light-, medium- and/eavy-dlty truck transportation.

* The EU (European Comimission)

GHG emissions from transporthtion is the second biggest source.
Two thirds of these emissions g@ire road transportation.

 Japan (Ministry of Land, Infrastructure, Transport and Tourism)

The share of the CO2 emissions from truck transportation is about
6%
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Introduction

* The importance of the transportation sector
the new trade theory and the new economic geography
the trade cost plays very important role.
Most of them assume the “iceberg” transportation costs

Ignore the role of the transportation sectors
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Introduction

* Previous works
O Int'l trade with the int'l transportation

Francois and Wooton (2001), Andriamananjara (2004), Ishikawa and
Tarui (2016)

O Int'l trade with the int'l transportation and emission from int'l
transportation

Takarada (2013), Abe et al. (2014)

O Int'l trade with the intermediate-good sector and emission from
this sector (NOT transportation sector)

Hamilton and Requate (2004), Lee (2007), Csordas and Krysiak
(2011)
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Introduction

What’s new?
1. Transportation sectors
-Int’l transportation
-Domestic transportation
-Domestic transportation related to the int’| trade
2. Distance of domestic and int’l transportations
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Introduction

Int’l and domestic logistics and emission

Home Home Home Foreign Foreign
: R —— D —— — —
firms market port ~  port firms
emission emission _ ~ emission emission
f ” P / \
I 7 < 7 ’ 1
/7 /7

I P - // /7 \

r.- Regulated Regulated
Dorr.mestlc Tariff by int’l agreement by foreign count
emission tax & not regulated

=Exogenous variable ;
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Introduction

* Trade with int’| transportation
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Introduction

* Trade without
int’l transportation B =1
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Main results

Sub-optimal tariff/ emission tax

The sign of the sub-optimal tariff and domestic emission tax are
affected by the distances of domestic and int’l transportation

Optimal policy combination
The value of the optimal policies depend on the distances.
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Introduction

Transportation sector

Example of Japan

The big three shipping companies in Japan (Nippon Yusen
Kabushiki Kaisha, Mitsui O.S.K. Lines, Ltd. and Kawasaki Kisen Kaisha,
Ltd.) are operating the int’l container shipment.

These firms do not operate the domestic truck transportation directly

Int’l transportation companies + Domestic transportation companies
We consider BOTH sectors!
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j:index of firms
The model i: index of country H or F
Home (Importing) _ _ Foreign (Exporting)
Domestic transportation
my sector mg
. ‘ _ | -
B /'<mxi] >\ |
asSs Int’l transportation
\ sector _ My
(/AN ny! %VA
asy BMy - ‘k — )M
e — \Q\Q My
H > « ]
|5: Perfectly~ec petitivef Y
final-good (1-pB)My
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The model

* Consumer price of the final-good
Qe =a*+{Bpo +(1-B)p | +7

* Producer price of the final-gooc

Up Eq*+{ﬁoo+(1_ﬁ) p|}+7_apD

g™ the world price for the final-good, constant (assumption)
Pp: the domestic transportation price

P, : theint’l transportation price

T : the specific import tariff
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The model
* The demand function for the final-good in H
D,(q:), D'=dD,(q;)/dg. <0, D"=dD'dq. =0.

* The supply function for the final-good in H

S.(9-), S'=dS,(qs)/dg, >0, S"=dS"dq, =0.

* The import demand function for the final-good in H

M, =D, (qc)_SH (qP)
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The model

* Total demand for the domestic transportation

X EZ_H:XIEI —I—Z_F:Xé ICZSH (qp)-l-,BMH I(OC—,B)SH (qp)_l'ﬁDH (qc)

* Total demand for the int’l transportation
H F

Y EZZlyli +Z=1y'i :(1—,5)|\/|H :(1_/6){DH (qC)_SH (qp)}

* The inverse demand function
The domestic transportation
Ps (X ,Y,r)

The int’| transportation
p,(X,Y,7)
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The model

* Total differentiation
dX =~{(a~ ) $'- f°D'}dp,
+(1-p){aS'- p(S'-D")}dp, +{aS'- B(S'-D")}dr
=~{(a~B)’ S °D'{dp, +(1- B)kdp, +kd

and
dY =(1— g)kdp, —(1-4) (S'-D")dp, —(1- B)(S'- D')dz
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Additional explanation of K

* The demand for the domestic transportation
aS - (S —-D)
k=aS'+p(D'-S")=(a—-p)S'+ D'
price M » domestic transportation ‘M
“ domestic transportation related to trade 4

(i) a<f<k<0

.e 1 1 1 a_ﬂ 1 1

(i) a>pB aS-p(S-D )<O<:>7S <-D

(iii) & > 8 aS'—,B(S'—D')>O<:>%S'>—D'
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The model

Effects of X, Y and T on pp

Po 5D o Po_ X < ifkz0,
dX a°D'S' dY a(l—ﬂ)D'S'
Effects of X, Y and T on p;
2
. Sl_ 2D|
do K g ifkzo, W _(a-BVS-F
dX o?(1-p) ' D'S’ dY  o?(1-p) ' D'S
dp,: L > 0.
dr 1-p
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The model

* Profit maximization and the reaction functions
A domestic transportation firm j in country i

md = pyx) —t.e,x), i=H,F.
F.O.C. Op S—-D' .
aXD x) +p, —t.e, _O<:>a2DIS|xi‘+ P, —t.e, =0
A int’l transportation firm j in country i
i =Py —tey’, 1=H,F.
2 A 21\ !
F.O.C. O a—-pf)S-p°D" .
ply TP - t|e|:OC>( 5 ) 2 . yi +p —te =0
oY a’(1-pB) D'S
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Comparative statics

X Y Pp Pr
k>0 + +
t k<0 _ - _ -
k>0 + +
tp k<0 B — T —
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Comparative statics

Total emission
epX + e;Y
k>0 ?
t k<0 —
k>0 ?
tp
k<O —
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Decomposition of the welfare of the H

e Definition

W =CS +PS+my,z), +n,7} +TR—E[e; X, eY].

CS = qqc D,, (z)dz: the consumers’ surplus
ZP for the final-good firms in H
PS = q S, (2)dz : the producers’ surplus
- for the final-good firms in H
TR=zM, +1t,e, X +t,€,Y : the tariff and tax revenue
Ele; X, eY|=0(e,X +€Y) : the damage function
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Decomposition of the welfare

The effect on the consumers’ surplus

The general case This model
O = Q%+ e _ g (1 5) 9P
dq dr dr dr
- € =1 5 nk(S'—D’)
’Z' —
a'(1-pB) D7,
(1+m)(s'-D) (e~ p)'S'- p*D]
) o' (1- By D28,
+1
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Decomposition of the welfare

* Total differentiation
dW =—n_ydp, —m-x(dp, —eydt, )+m, (Pp —to€p )dX
+n,(p, —te, )dY +zdM, +t,e,dX +t,e,dY —dE.

ToT Rent-shifting effect Tariff and tax revenue Damage

\

+7dM, +(t, —o)edx+(t, —o )e,dy
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The sub-optimal tariff
S _ T m)rS ey {(mF -m,, )X szI.DS -+ e, m|(t, —a)}
- p)|e _”“)y(“zﬂ)ZS’ZﬂZD'
Proposition 1. k 4 « (1_ p ) DS’
(a) The sub-optimal tariff is affected by the distance
(b) Suppose t, =0 and t, =0
the sub-optimal tariff becomes positive(negative)
if (m,—mg)k>(<)0 and n, <(>)n;
(c) Suppose t <o, ty<oand k<0
the optimal tariff becomes positive

if m, <M. gnd Ny <Ng
KYOTO SANGYO UNIVERSITY

3\

+ €, ('[I —O')>

J




The sub-optimal Emission tax

t) = .
ey (1+0){(a - B)'$*- p°D'|
< (n —n,)y&=~) S';ﬂZD'+n{e, (t —0')+}
i o’ (1-B)’ D'S’ 1-8)
Proposition 2. ~ em X OlZD'S'+G

(a) The sub-optimal emission tax is affected by the distance.
(b) t, =cand =0

The optimal emission tax on the domestic transportation is greater
(smaller) than the Pigouvian level if (nH — N, )k > (<)0 andm, < (>)me.
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The optimal policy cooperation

Proposition 3. The optimal policy combination
x_(my—mg) (S'-D)

t,™ = X———+0.
e,M a°D'S
( . . 2 Ry )
T*=(1—ﬂ)<(nH nF)y(ale) Szﬁ,l?_el(tl_g)>
B a*(1-B)°D'S )

Suppose t, <o, t.,*>0 and >0 if m.>m, and N >N,

In this case, the value of the optimal policies depend on the distance.
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Concluding remarks

e Results

1. The sign of the sub-optimal tariff and emission tax are affected by
the distances of domestic and int’l transportation.

2. The value of the optimal policies depend on the distances under
the optimal policy combination.

e Future tasks

Role of foreign country
transportation within the foreign country; government

Cooperative firms between the domestic and int’l transportation
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Thank you very much!

KYOTO SANGYO UNIVERSITY



