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The potential of biofuel production from urban wastes to contribute to
a sound material cycle society
-Case studies on construction and food waste-

o Naoko MATSUMOTO Daisuke SANO

* * %

1. Introduction

Japan’s Kyoto Protocol Target Achievement Plan called for a clear role for biofuels with an
indicative target for introduction of liquid biofuels for transport at 500,000 kl of crude oil
equivalent by FY 2010. Driven by multiple policy objectives including not only climate change
but also energy security, regional development, and development of a sound material cycle
society, biofuels have been officially promoted since mid-2000s, although the scale of
introduction is quite modest compared to that of other countries. Although biofuels are expected
to contribute to mitigating green-house gases (GHG) emissions from the transport sector to a
certain extent in the short term, its long-term potential remains ambiguous due to the factors such
as the rates of technological development of the second/third generation biofuels and
development of advanced vehicles such as electric vehicles and fuel cells. Nevertheless, biofuels
may still have a significant potential to facilitate a sound material cycle society in the long run, if
sufficient progress is made in technologies related to material conversion and the
collection/transportation of their feedstocks.® This research aims to analyse the potential of
biofuel production from urban wastes and their opportunities and challenges based on two case
studies.

2. Methodology

Case studies are conducted on two pilot projects of ethanol production from urban waste:
construction waste timbers in Osaka Prefecture and food waste in Kitakyushu City. Both cases are
recognised as the first projects in the world to utilise those wastes for biofuel production. Data
were obtained through field visits, interviews and written sources. The analysis considered
potential contributions to reduction of waste, fossil fuel use, and GHG emissions; and challenges
and opportunities of the projects including feedstock (waste) collection efficiency, energy
efficiency, economic viability, marketing of the products, and support by stakeholders. Based on

the results, the potential implications for other Asian countries will be also discussed.

* Institute for Global Environmental Strategies, 2108-11 Kamiyamaguchi, Hayama, Kanagawa 240-0115 Japan
E-mail: n-matsumoto@iges.or.jp
** Institute for Global Environmental Strategies, E-mail: d-sano@iges.or.jp
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3. Preliminary Results

Data show that substantial amount of both construction waste timbers and food waste is still
unutilised (Table 1), indicating that ethanol production can further promote recycling of wastes
instead of combusting. The construction waste timber case appears to have a high potential of
GHG emission reduction compared with gasoline, but it is still less than if the timbers are used as
solid fuel. Ethanol production from food waste shows high energy conversion efficiency, but
scaling-up is needed to achieve economic viability. For that purpose, collaboration among
stakeholders including waste generators (citizens), local government, and waste treatment
companies is essential. Further analysis will include assessing the portfolio of waste biomass,
roles of eco-towns, and the laws related to recyclables.

Table 1: Summary of preliminary results

Feedstock Construction Waste Timbers Food Waste
(in Osaka Prefecture) (in Kitakyushu City)
Overview Production of 1,400 kl/year ethanol from Production of 400 I/day ethanol from 10 ton of
40,000 — 50,000 ton of construction waste food waste
Potential e 30% of construction waste timbers e 80 % of food waste (total 20 million ton) is
contributions (total 4.7 million ton) is unutilised? unutilised
e An estimate shows GHG emission e Energy conversion efficiency is high
reduction by 90 % compared to because fat content in the waste can be
gasoline® collected as oil*
Opportunities | o Treatment fee can provide income to the | ¢ The plant can process waste mixed with
ethanol plant improperly segregated trash (up to 10%)
e Timber waste can be preserved better e Collaboration from the citizens was
than soft cellulose facilitated through point systems
Challenges e Criticism on the selected enzyme e Scaling-up is needed for attaining
e Feedstock supply fluctuates reflecting economic viability
oil price and construction market e Prompt and simple treatment is necessary
e Efficiency is lower than its direct use as to prevent odor
solid fuel e Collaboration among stakeholders is
crucial
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Long-term evaluation of the impact of bio-based plastic diffusion
on global food insecurity
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Interpreting Emission Pledges: The need for a Common Accounting Framework.
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Note: ASC % Opt-out Option D EELIH. A EI/KUE 1% = ***; 50 = **; 10% =*.
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Profitability and Environmental Management of Japanese Transport Machinery

Manufacturing Firms

* *x KAk
[©]

Yuta Kawase, Koji Shimada, Koji Amano

King and Lenox(2002)

24
Return On Asset s ROA
2006
CSR 2008 ( ) 2006
ROA 8
Al C
* 564-8680 3-3-35 ytk@jm.kansai-u.ac.jp
o el 525-8577 1-1-1

101



0.42 F 4.26(1%
)
ROA 1% 1%
ROA 0.59% 10%
ROA
ROA (5% )
ROA (10% )
1 ( ROA)
t p
(Prob>|t|)
-3.96 3.38 -1.17 0.258 0
-0.490* 0.280 -1.75 0.098 -0.49
/ 0.0205** 0.0078 2.63 0.018 0.70
-28.3*** 8.6 -3.31 0.004 -0.59
¢ 1/ )
2.26* 1.21 1.86 0.081 0.35
3.00* 1.67 1.79 0.091 0.35
( )* 10% *x 5o *oxx 10

(ROA)

A. King and M. Lenox (2002), Exploring the Locus of Profitable Pollution Reduction,
Management Science, 48(2), pp.289-299.
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Analysis on the SRI Fund Performance

oYutaka Ito®, Shunsuke Managi® and Akimi Matsuda®

1. Introduction
Socially responsible investment (SRI), an investment strategy which is intended to

pursuit both financial returns and social good, is increasingly gaining worldwide attention. In
recent years, the SRI market has broadened to encompass not only U.S. and Europe, but also
Asia-Pacific markets. However, there is no empirical literature that endorses robust results on
SRI’s contributing to the higher financial returns. Therefore main purpose of this paper is to
expand the SRI literature by providing robust comparison of fund performances employing

non-parametric estimation method that can simultaneously deal with fund returns and risks.

2. Dynamic Mean-Variance Analysis

We analyze the frontier by replacing inputs with a fund’s risk and expected return,
resulting in Markowitz-type of efficient frontier as shown in Figure 1. All funds that are on the
frontiers are considered to be efficient and all funds incide the frontier are inefficient. By
comparing two snapshot frontiers from time to time and if we observe that a fund operates closer
to the frontier than before, the fund are considered to be efficiency-improvement. Unlike
previous SRI performance analysis studies, we consider trade-off between risks and returns. In
other words, we consider the lowest risk needs to be taken in order to attain a given level of
return, or the highest return attainable given a certain level of risk to be taken. There are several
ways of measuring efficiency. In our study, we use dynamic mean-variance model following Briec,

Kerstens and Lesourd (2004). Using this

model has two key advantages. Firstly, it X,

A MarkowitzEfficient Frontier

An Efficient Fund

eV

Inefficient Funds

does not require any benchmark selection,

so that the evaluation bias induced by “XPected

inappropriate benchmark can be avoided. Returns
Secondly, it is able to control the tradeoff

between fund returns and risk that funds

are taking (e.g. volatility of fund returns)

v

. Risks X
Hereafter we call improvement score to

IS.
Figure 1

a Graduate School of Environmental Studies, Tohoku University. Corresponding
Address:6-6-20 Aramaki-Aza Aoba, Aoba-Ku, Sendai, Japan, 980-8579. Phone
022-795-3217

b Client Solutions Group, Portfolio Consulting, Nomura Securities Co., LTD.
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When the fund retains IS =0, the fund is considered to be efficient and must be on the Markowitz
efficient frontier. When the fund retain IS>0, and off the frontier. The score of IS indicates a
percentage reduction in risk (or a percentage increase in return to be in line with other efficient

funds. In order words, the closer to 0, the IS gets the more efficient a fund is.

3. Results

Tablel. The results of Improvement Score(IS) and P-values of two sample Kolmogorov-Smirnov test

SRI Non-SRI P-value EF Non- EF P-value

L Return and Risk 0.22 0.28 0.00 0.28 0.28 0.00
on
g Return 0.23 0.33 0.00 0.32 0.32 0.00
EU
sh Return and Risk 0.29 0.35 0.02 0.34 0.35 0.00
ort
Return 0.32 0.40 0.00 0.35 0.39 0.00
L Return and Risk 0.12 0.16 0.04 0.09 0.16 0.17
on
Us g Return 0.13 0.19 0.39 0.09 0.19 0.01
o < Return and Risk 0.10 0.15 0.04 0.22 0.14 0.04
ort
Return 0.10 0.13 0.30 0.21 0.13 0.91
Return and Risk 0.25 0.48 0.08
Long
Ip Return 0.36 0.60 0.71
Return and Risk 0.28 0.48 0.06
Short
Return 0.34 0.59 0.52

Table 1 show the result of IS based on two models in two periods. In our paper EU, US
and Japanese SRI and Environmentally Friendly (EF) funds are empirically analyzed using
non-parametric methodology. To summarize, we find out that SRI funds are relatively efficient in
every region and our results are clearly distinct in two respects from previous literature. First, in
case of our model, the result provides that the performance of SRI funds outperform the
conventional funds. Meanwhile, the results of many research represents that the performance of
SRI funds underperform that of conventional funds. Second, the results of our model have
significant evidence. Most previous studies conclude that the difference in performance between
SRI and non-SRI funds is not statistically significant. Hence we suggest that using dynamic
mean-variance model for evaluating the mutual fund may usefully complement the traditional
method.

4. Reference
W. Briec, K. Kerstens and J. B. Lesourd.,(2004), Single-Period Markowitz Portfolio Selection,
Performance Gauging, and Duality: A Variation on the Luenberger Shortage Function Journal of

Optimization Theory and Applications, 120, 1-27.
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Regeneration watershed partnership based on culture of the river transportation:

A study of Hozu River log raft revival project.
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The Significance of China's Independent Target on CO2 Emissions
and Outlook for Post-Kyoto
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Structure Path Decomposition of Life Cycle CO, Emissions of Japan

cBRTEF -magsx"
Yuko Oshita, Shigemi Kagawa
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Environmental and Economic Evaluations of Biogas Plants treating cow
manure in Hokkaido from Life Cycle Assessment (LCA)

OXEbtEF 1~
Nobuko Yabe
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FIAFRBREEFN 29~3F T LAGDEH, COREZIMH. LPGITEhTIhIRET D L.
#97,870~1{% 1,805 B2, 2,608 5~3,912 Amé&#i b,

1. BGPEHE IR L X —
REIEAR FIRAATEE B E
(MWh) (T J) ITHBRE= (2) LPG 2 & 2 (m3)
NAFTHREE 20 m 30 m 20 m 30 m 20 m/t 30 m/t 20 m/t 30 m/t
14X &t 209,956 410,440 288,697 433,045 78,702,561 118,053,842 26,080,014 39,120,020

R2EJFIB/XTOGHGHIBEER ERBENME (ERA) ZRLTWVS, EhEh GHG H
HEIRE. RIORBEENEBPEANDEFRERTHRLIEZLDOTH S, GHGHIBEERIEX T
FMTH6E. REBHMEIEHI64Z (20m/t) . #H64F (30m/t) OEINH B,

2. GHGHIFEA (M /t-C02eq.)

NAFTHRAFEEE

XT
20 m/t 30 m/t
A 42,661 39,130
ES 47, 491 43,732
¥ 58, 464 53, 747
‘& 64,672 59,717
2240 57,651 53, 991
£ 51,271 47, 445
B8 31, 352 29,205
RE 29,707 27,546
#HE 35,668 32,955
fB #x 43,322 40, 665
AE 122,714 104, 349
+ % 30, 331 27,874
£l 5% 30, 505 27,944
B = 20,612 18,883
4. $EHR

®3. REEAHME (A/kwh)

NAFTHAREE

X
20 m/t 30 m/t

B 283 131
ES 385 164
At 618 221
#®E 1,003 287
el 1,443 337
N3 542 205
T 233 113
S 192 97
#E 240 116
RE ¥R 604 219
B&S 695 237
+ B 163 85
I B 155 82
RE 88 50

BGP BEAIZCK > THABETIEN1.7% 0D GHG HEHEI BN TRETHZ Z E N oz, GHG
BHBIBED KM THEELENS D GHEHHEN LKL EII LITEL>THoEhd D
DTH2T=e REBNDAHEFRHTAHAEVIREDHLEICCHGAIBER E RETFE L@ & %
HRELE-BR.XTHETOELIS I6FEORAESHAELIZEDAM oz, EEMBEIRKRDOK
BAXREOEIRMIE (48 A/kWh) LERTEHEEIZH -,

BGP MBAMNKYBREMELDEHICFH. BEEDLSICHAEREIMNE WS 2 EMNR
A2 rEE->TLK %,

5. &5 XH

EWKESL (2008) BEHE
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FHLOWFHEABGREGHZ0D 0,87
TILFNRTH—5 SPS
G0, Emission from New Solar Power Satellite; Multi-bus Tethered SPS

OHgE—8" fhHA™
Keiichiro ASAKURA, Satoshi NAKANO

1. [FC&®HIC
bihvbhd, BERAE2ENO CO2AMWMFHEDO —BRE LT, LAREZHEHL 2 WKHE

HMEE AT LATHDHIFEHKE R ERE (Solar Power Satellite; SPS) I H L T x7-,
SPS DAL, 1968 FIZT AV DT LA H— (PE.Glaser) X > T#HEIN,
1978 4EI27 A U D /L X —%4 (Department of Energy; DOE) & #i 25 i J&s (NASA)
WX T Y 77 VAT AT AEMEINS SPSHRHBE NI (LLF TIE.DOE/NASA
U7 7LV AV AT AENKHRTS), DOE/NASA DV 77 L AV AT AHKIZHAEN LK
BOFERIDT T TlEH L0, BFEET, KVFEMICHRFSNTEFEHEREL AT LERELS
nNTWhehol, D%, NASAZIZU® L LT, FHAZLMHET G : JAXA), FH B
FEMGEL : JAXARXEEAFHER S AT AFAREEEUSED %SO, HiLWX A T O
SPS VAT AMPLREINTELEI D, bRlbhlb AR TH D DOE/NASA VU 7 7 L
VAVAT AEHBERELT, SHMNR SPS VAT AD CO2 AR EZ#ED TE 2,

AREETIE, xR (JAXA) 28 2007 FRICRE LI~V F AR TH -8 SPS 24 H
L., TOER - BABRICKIT S C2AMEZFML., ZAETOSPS U —XLBEFDHE
B O Co2 Afif & LI ET 5,

2. ILFNRTH—RSPSOBE

i, ~VvFANRTH =T SPS ORKMERERL TS, IPOQRHEARKTH Y |
FVa— AEEEREDL, 1 EVa— LT LI RV AT AL KBEmM AR AN T F—IC L
S>THIENR, R EE (9 2.5kmX2.5km) Z#E+ 5, #H#+ 2 KBEEMIT. &2FEK
M TH Y, FEENIX., 2.8GW, FH T 2.5GW THbH, £ LT, KEEM KL T
HEBLEENIANYT IV —ICEZOLN . 1.36GW DEHE L TH EICkEBSND, TDHE,
FHZEM COXE, MEOZTETY T T OHEE, BLOZE LA 7 2 lEorgHE~
DEHO AL > T, 1 ETIGWREFARERV AT L ERD,

TIERR G K REFE Ryutsu Keizai University, Faculty of Economics
T301-8555 PKIRIRFE IR 120 TEL0297-64-0001 E-mail: asakura@rku.ac.jp
OMSIATEBOE N F @ EORMESE - HEAE The Japan Institute for Labour Policy

and Training
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3.ﬁﬁ-ﬁ§%?»
A TIX, 2000 A4 BRBE 4y AT pE 4 B 2% (7P B 4th (2008)) Z FIH L T, SPS @ CO2 &
fr 55 & AT TITHE, AT UREXERBRETAZ L L V5 (),

co2*=C(I-Ay" X« « « (1)
L. C:CO2HEHBEATIIGH k). (1-A" : LA F = 71751, X : SPS Ok
FHOWEYORKBFEERZ ML (21, k=UIMHmEAREK, k=20T B E ML, -« ).
CO2* : SPS O H k&K H Ok CO2 Aff<”7 kL

CO2A M aI A 21T 9 720 1Z QRERE
S =Y = ﬁﬂ:iﬂﬁ _
01\ K(1>0)W‘f‘ g f % 36,000km 2~10km
/ s S} N — FH—
TER T D2 ERVETHDY | P ﬁé%;
z VY ] 3 ; 2.5km X 2.5km 5'{195m
F Iz TIx. T L #ggggw 100 ®§hﬁfﬂﬁ§ﬁﬁﬁ(01’v)
T2V AT A EROIEARARER svFu—cE®% 1360w 4%— %;fguﬁi;';;n?»jy,aot
U =Y);
oW T, &R AR - fﬁzf%‘fséoo -
e 1EEE YRR
iﬁ%%é’*l“ﬂ L T, ﬁ]’%ﬁ #100XA—F)L
A T8 FH P0G HIL 0 WG 06 K ((Dﬁﬁ;miﬂmniaiﬁﬁiéﬁk
RLV
BUB SR, L2 T T BhE &ggu_;i{;g::%zsor IR EFR
@l/77_")' — — FEE-REA 1500t‘ ‘
?E JE Jf% 7H’ B LY le]‘ = ZIK {ZIS: & B35 = 1GW g%fﬁ;;zlgggt@@

@bﬁﬁﬁﬁiﬁ AT DK e
B Z L IERL TS

e T, v/ FARXTHY—T SPS Ot HFER L ERT — ¥ 21~

) AR (JAXA) OB S &S0 THER,
4. CO2fMf O35

YNV FNATH = SPS VAT LD CO2HEHEIZ, h—FALTH1IFHRFTHDY,
ZONFTUT, HE AR E R A OHEER R E - RIKKE) ofERE THH =
nzs Co2nekof 6B zEwd, 72, CO2AMEEXETMBICHAD &, BHEHM M
50 CO2 FHHEN 2RO L EE2 HEH D, £ LT, SPS Ot HH %% 40 4 & &
BHEE 1HM Y CO2AMEZFREL, MFEOHEL AT LR INETO SPS VAT
Ll s e, R EESLDOE/NASA Y 77 LYy A 27 LD SPS & [RIFEE N
mWEiTnx, IbARBIAZFEHTAIHREC AT LALEHELT, EFITEVVLILTH DL Z
ENH N,

CEHIAE S - FEHE (2009) T F ANZRFHF—H SPS O CO: AMEE | SM=E - B

W*%'ﬁﬁﬁ%%F?ﬁk%%ﬁﬁi®%é%%&H%J%ﬁﬁﬁxo
- PEFEEAL (2008) TEREE AT MIPERER R & £ OIS ] B RHRE
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#FRBRDER
(z-Tree MELVA)
Experimental Economic Analysis using z-Tree
OFWE—-=Z=8FF"
Koichi Kuriyama and Yohei Mitani
1. FLC&HIC
REFEMTCERRETT 70 —FICHALREE> TWVDHIN, BEREFEFZOSH THHE
AR S| BRI ORI 72 ERFEEREH L EREHZED TWVD, VTR
PR ER TIIMEMETOERMARRLED, Z< OB ITHBRE M THEMEZRMEAEAEN 8
RIENL AU 2= EHWVWTEREITIOMLEND D, z-Tree |F, HHRAICEREF T
THVWONTWAREERHY 7 v =7 Th D, KAWETIE, z-Tree DFENHFE ML,
BREERZERT 270D FINRIZHOWTHHT D,

2. z-Tree & &

z=Tree IF 2 — VB RFCHEINLEREFEEBRHA 0 77 5 ThH D, RFEFEREZ ENT
L2 EHHBMICRIENTNWDLZ LD, NMERSA — 7 v g VERL ML R
EBREMHEL 70 7 7 AT T CEETED, FLEBCHEATELIZ D, ER
BREFOSEFTIEIHANICHOYORTWDE Y 7 b T ThD,

z—Tree |X, FEBRENBIET 5 [z2-Tree] KIK &, WBHRENEIET D Tz-Leaf] O _FEH
DT T ITACE>THERENRT WD, z-Tree T, B Oa L Pa—FRNRy FU—2
ML CHERSN, HHEORHZREEREOITEI LKL, HREICZO/KRELER
L2 TCHBREMOMEMEAEZMEST LI ENARELER>T WD, Xy NI —7 ZF AT
DN, XAy NT—ZIZETHEERMBIEIAETH S,

#wmERE R PC
EERE M PC
z—Leaf wERE
A &
EERE i i z-Leaf WERE
| I |

1 z-Tree DK

FIHE R F S WFFE R Division of Natural Resource Economics, Kyoto University
T606-8502 FUES i £ KX AL B JIIGE 4> BT TEL075-753-6192 E-mail: kkuri@kais.kyoto-u.ac.jp
o an TR KRR
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3. BRERBROE@EEM

TITHE, REEROMAE L TALMEROBHEAFERLICOVWTHNRT 5, ALY IFERT
X, BEBREIEeERMEL, TOGFHBICIV AN EEIND, AEMREE SN
HE, TOFEENEHEBRECRK>SND, EEPBHI L TCEeZzRZET LT, KoL ZE
<7d, L»nL, BoRTE®ZRMEESTICT)V—-F A4 FT2HZ2LbHETHL, ZDX
IMRWICTBNT, BRENLENLETESOESZRMET 200 2R FEERIC L > TEHH
TOLONRNILEMERTH 5,

NIRRT, HFHREOECRBUEICS L TRESBELZRO DD, ML %ETITH
WICEBRZITO ZEDPWNETHY, arba—FE2HWEERPLELRD, 2-Tree Z [
WD ERBIC AL EROBE AR T H2ILERAETH D, ARE TIE, z-Tree Z W
7m 7 I I ORTFERBTLILELEBI, SBOREREFEFICBITLIERRE YT 7
0 —FOEHEICONTHRIZEIT I,

zTree — Exp01 EEs 21t
File Edit Treatment Run Tools Wiew 2

B Exp01 3= 24t

oup} & :Subject < Subject

t1+1;

count!{ same {Groupl);
AvEF = EF/N; 1 [/ 5 TIME 40
Gost = ENDOWHN¥ParamR;
ACost = ENDOWParamB;
= [[a) Active screen
3 Header
= [ Waitinescreen
= Text
D LEAHETES FEL.
& InputlD =|= @30
=, subjects.dn { l
it (Period == -1 |
Participate = 1‘

= (8 fictive screen HHEOTEHFARA M 10 A1 T T
= an
il mr MIDEESE A LTRE w INC Yoy

falf o R LT,
BENMERENEEEL. DI -SSR0 HEI S EENT T,

BHEDIYEHE

[ o |

2 z-Tree DE@E
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I3 AM Y b TDOER (GAUSS DELYVA)
Analysis of Conjoint Analysis by using GAUSS

RIEER"
Takahiro TSUGE

1. XFCHIC

VA BEIMOSH CHEDPRLASENSZNTL T a Ay FSFICo T, GAUSS %
WSO FIE (F—2DOANNFE, 7o 75 A0EKRFE., BRIXILEEEOFES
R L) LoV TRBLETT .

ayVaAgy OIS REMERNNL 2N, ARG CIIREHRAEMERLE LT
BIRHERE R E 5.
MERRLOOHHI v I ARAY Y hEFARBIES T AETF AR E & AT HE &
fTORBIcE, BATTF N Th BRI E 0 Yy bEF N OHEH BT 5 BN T 0
RTHDHIZD, SEEFEFHEMERY Y FETALOHEIZOWTHHREZIT I,

2. avvaqdrbameElR

arYaAy hoiiE, 1960 FRICHBLOLEZOSH CHRAEL, TO®RITI~—F T 4~
TV —FRRZBELFONHE THENELEFETHD, 2V a Ay bk, BIE
FIZRHLTHEEDO T n 7 7 AV ER AL . ZENHICH T HRIZEFOFFMEZBLE T 5 & T,
TR 7 s ANEERTOERBIEICKH T OIRAIBEEEELRDDL LN TE D,
ARRRREEIIUD & Lo x RBEEROME ANV T, FER LM (5 8/ F|
M) Z4B T 2 L NEEE D, F2C, (k. 20O L) RBEH TR, BEBEIC
T LR EEEEEEANL RSO, IEFAAMAE S FF A AT A 22 AR A AT 5 (CVM)
WHWLNTE7Z, LML, CVM TiX, HEOBRICH T 2 XA BEHZTMT 2 2 &
IXTEDLN, A RRBROFFMEZIT) 2L EFTERVWEVSERARD -7, £ 2 T,
A TIE, CVM & RARICIEFIAMEZ M T 5 2 & A ARE T, 2o, BRI O [R5 A
BEEARDDLZZLET, ZNHICESEHKARRBEOMAITS) Z LR AIER 2V 3
Ay MO BEREED TWVD,

arTaAy "o OHEFIETEFETETRRERL TBY . FFICRG O S HKMELITE
THZENARERRI v I AR Yy VETAREEZ ZJAETAPHOLOND Z EREL
o TWnD, HEHFEORBICHEWVEREISEMEM L, HEICET SRMS KRITHEML T
WHTS, RN LHBEICLIFHERBOEMBNEEARMREE 2D, s L, 1751H
FICENT GAUSS 2 H -T2 Z L C . HARMZ KIBICEMET A2 Z ENAIgEE R D700,

*

IR K2R 5% 30 Faculty of Economics, Konan University
T658-8501 #h = 7 8L X [ A 8-9-1 TEL078-435-2394 E-mail: tsuge@center.konan—u.ac.jp
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GAUSS #4522 LD AV vy FEIETETEHE-TWVDLHEF A L I,

3. GAUSS & (%

GAUSS 1T Aptech #: DGt /Ny 7 —YTH 5, (THIEFEICHE L | FFREE N E N2 0,
HERAEFSH TCHOLONAIRE 2T =Ry F—TD1DEMoTWnD, BLTED KA
— Y3 X GAUSS10TH 5,

kT SV —vary (XA FvarEYa—) RMAEESRLTWVWSEZELEEHD 1>
Thsd, BEFMOSH CHEICHWo LI EEEDOT SV r—a & LT GAUSS
MaxlikMT (GAUSS Maxlik O EM) APHE SN TEY, ZhZHWDH 2 & CTRAH#E
NERBITATR D,

4. ETNL
I EE KB BREIZBR L2 EONHU KRR DO LI R T VX LA ET VERE
T 5,
Ui =V + &4 (1)
2l Vid2 o9 LBIZE R EER, s 3BlR N RERREH TH 5, McFadden
(1974) R L@y, (1) DREHE g B —HBIE DM (T~ o) 2095 &R

ETHE BN JOES c=1{1,2,, 7 } OF b EZEFKDBRIL T 2RI 5 6EE P,
. UTFTORMEfMFEe Yy hETVICED RIS D,

_ exXp(AVy)
> exp(vy)

jeC

(2)

L. AZAT =V RTA=ZTHY, BHEIT1ICEELLEINLD, NTA-FOHTEMH
. LT o BB ERRKIETDZEICIVRkdDboND,

InL = izx InR,

k=1 ieC ( 3 )

L, SUEEIAHE k BRI A RBRLELXIC1, ZhUA DL XIF0LARDH I —

EHTH D,

2% Sk
FELyE— - FETRHE (2005) TERE B OKRFEFEM BB OMEREEEH] SHEER
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2.
Anselin (1988)

(1) Y=pWY + Xf +¢

*

Technology. 152-8552

Spatial Hedonic Approach

Ekeland et al. (2004)

Department of Social
2-12-1-W9-89.

Tadao Hoshino

Engineering, Tokyo Institute of
Research

Fellow, Japan Society for the Promotion of Science. E-mail: hoshino.t.ai@m.titech.ac.jp.
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p B ¢ )
( ) P
-l<p<l
& ol n
) L(p,ﬂ,az):—gln(Zﬁ)—glnaz+In|| —pW|—212 (Y = PWY = XB)'(Y — pWY — X/3)
(o2

(2)

() Y=Xf+¢, e=AWe+u
u A

u ol

(4) L(4, B,02) =—%In(27r)—gln02 +In|l - AW |—2L2[(| C W)Y = XA = AW)(Y = XB)]
(o2

(2) (4) nxn
(Kelejian and Prucha, 1999)

Anselin, L. (1988) Spatial Econometrics: Methods and Models. Kluwer, Dordrecht.
Ekeland, I., Heckman, J., and Nesheim, L. (2004) Journal of Political Economy, 112(S1): S60-S109.

Kelejian, H.H. and Prucha, I.R. (1999) International Economic Review, 40, 509-533.
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7 — &% ®DGNH (Gross National Happiness: B R#=EE) 0HEHFEL
HSM (Human Satisfaction Measure : A [ & ERE) ® Ver.6 B3
Calculation Method of GNH (Gross National Happiness) of Bhutan and development of
HSM (Human Satisfaction Measure) Ver.6

KRG BB
Terue Ohashi

1. FLC®HIC

Fie e &2 A 54 HSM (Human Satisfaction Measure : A M Vi & B R ) Z B4
rc, 72T, GNP (ER#EAEE) FVGNH (ERERZERE) OFNPKE] L0
976 FDHFEAREEY I A - v F - D Fa7aEEORE T, EBFMNICEERIAL T
HZGNHIZEHLAL BN L, GNHIZFHAERMMSELABIEE L TOMKRERLY D
DHETHLIN, 9204 T 4 r—F—0H5bL BEEMNICHETEICS WEHAERD 2L
2V, £TZTCT, GNHEZ EDO L IICHEHL TWEZNIZHOWT, 7 —% VR, v 7
A7 = RFRFEREOWXNOZDOHEZMA LI, $LFEBIC, ETOHSMbL, B
FEBRN, FBEARREBICEE CHILOMFEOREMREE2SEIAREEREHBRESR
Wz T Ver.6 ZHH L7,

2. PWAEREHBR
i) GNH

T—=Z DOGNHIE, KIBEWFRARBREEOMMKERLE L ThHIF TS I&EF (&
TEARYE - Fif5)) . M) (Mmoo Em) (Ax OfERE) (HE) (U ZHEME) (Mo
&) (REOENWEEANT ) (REkin)), 1BRE) (REOZEMELIES)) O R
TN AR NLATAURHMABAENRLT WD,

ZD9OODA VT 4 —H—DT —H LD, T —H 1, 20064 9 D 2007
F1IAHET, 15 Lo 350 % 7L Cifflm#EREZ L TWD A, 9HBIZSODWT, &
HTHT ORI 2EMBEEEZHNTHZEZRD TS,

BIZ X< ZREESICH LTI I3HAORKRMWEMEE NS S, ZOFD 12X
K=Y OET EHFEHAR =Y OEEHE | Z2B\TWD,

ZOHEEG TEFol{ifTho T LHEZLEZAOTERZEEL 1 LW ML, N#E 1
B LLEAT 72> TCWnD | ETHDANDODEREZ4EVIEMEICTE, TLT4ALEDANITER
EREmWOT, 4% TR OEREMBICLT BRIy bA7 ) (EROERE) 35,

FlolldloMo2%, ChRMELERENELWVWEWS ZETIERT Yy 47|
(AN OERE) L4305 (),

TRIGRE BEERKFRFE S 277-8686 My L2 —1—1
E —mail: HQM02522@nifty.ne.jp
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BIZE TXe) OEEOPO I "EHHAR—Y, OFREHEE] OFH

(R D v A7
(CNRMEIZLEFT B L TR

(2R Ay A7)

(ZHVAR i 72 & 32 Bl BE 23 )

ZOXICIDDA T 4 —F—DFENENDOREIKBZEMITOWNTOFREE X HH
L.350H 7 V1I AL ANDORRELZR IFFEICELD D,

FIOHEEIZONT, ZOTAVRMEEERLTVWRWERRT [ REIV Yy AT O
FEAHEME 2 YD T, 350 o7 D1 A1 AR IEED TREN vy A7 OEUERE % il 7-
LTWENEINEFMT S, TELTOVWARAVWEEOCATERLEZ2REL, Th iz REEIC
T L CHREMWICGNHOEEZH L TW5D,

IOEOIRHEOHFEZ, GNHEHEOHFHLEETHL T —FZ VRFTEDO X ¥ =
— e H v U TiF TEHOTE QR TZ0 PEFBERERICITIL HWL L, FHE
LRI, RALRLT W, [REA Yy A 7] 1F. HBReTH [EE] PEKSNATND
MEIMOIEEEZRLTCEBY, 7= X U ADXIRCTERBOBERENR ST D Z LN TE D
LR XTWND,

i) HSM Ver.6

HSM®DE6HT IV —DF —XF, ¥_XCT, AWERT —F¥ThHOH, GNHD L)
REREILEE LAY, BERZATERLEREERZENL DY 1 DO ATHEERIETH
L08R ESEZ, HSMO Tfh) ogic (REFEHER) o7 —%2MZ T 18
HED 1990 £ 5 2007 4E DO ZRF THSM Ver. 6 ZHH Lz, FEREEHZEHITIRN T 4
EHEOALT, HSME~ORETFEZBOXLEB IV o), HADH S MEZ 2005~
2007 AT 18 WEHREIEIZR s T, REIF BRE] osHBoxzaeyhr -7y S
U MET, BAOZaag T h L7y F 7YV MER, I8 VEFPRLEREREZ 4 — N
—Ya—hLTWABZLELITHD T,

+ A
3 . =

EMN T — 29 THOOLNTWASE T =2 OGNHOERFEIZ, HSMB XL UOho
FEMEEHEMSE (HDI, HP 1 2 Y) tHRa=—7ThHoH, ABOMERLER & fHE
CLOBRBRICOVWTHHOHAZ o700 LT, BICHZEZIED -V,

HE) GNHOFHE HEOMH L HSM Ver.6 OFE 21X, EAEFERERFHER ICE
HIWCZH AW Wi, BfLE L BT 70,
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gt rTRE M 0 B BRIK 77
 HABLOERERBHEO Y 22l v U 7HREICER LT
Sustainability Dependency under International Relationships: Evidence from
Genuine Savings Indicator of Japan

OEkBET*-YLLL-VYIU)LY*™ - ILORK K

Masayuki Sato, Sovannroeun Samreth, and Rintaro Yamaguchi

1. FLOHIZ: FAHEDEW

Frt TR EFRIE X, 2 (2 W ITHE) BEEAEZRERERORKICER S TWVDHINE
MEHEST D ETHERER Z > TWD, EF. < AR AEBEEENHEE SN
TWLH, ZOEZL FEAMICEREZOBMTEF I AL TS, Ll s, —EHO
HEEREAIECH D & VW) T LT FEH Y 2T, £ OENEITFH THE 24 2 1T E & o B
HOEH & THBT 208 RN D, RFRTIE. FaTgEfREDo 1 2L LT, Yo=aA
YekAEYZ (BT GS L) ALV HIT . FFICARKOKEMEICEH LT, ME L OB
EOWT 5, GSIEEMDORR-ZI2FBEARAOREOE N E£EDLT, (R TARBE] 2&
FHEARBERFRIZHAD L2 & E D7 b1E. GSBHEITIETH D& 02 Fift 7l RE % O
PIWT L 70D, Z oML S Lz, R EIT D World Development Indicators(WDI) 72
CFTHAEO GSHEZREMEL TS, ZoHBMEERDE, HAZHOZ O T EEIT
EOMEZRFLTEY, FrETHL LHBIND, L2rLaRnbEnboEIT. AR
WA L 91, BREADE LS ZMENCEMFEL TEY . Lhb Z OEELEDE AR
FELHESNTVWAIETHLIZENEZ Y, ZOHA, GSBETHD L) A O KR TH
BerlRE LW 32 Z X faRicie b, RFETIE, BAROFEFIZH > T, BAD GS EN
fE, FICERNEEREFRMREE DL ICHEBEL TWDINESH L, BARORf
AREMEZR R OB OBR L RBEIZHOWVWTERET L,

2. #MAE

HHRERITO WDI 7 —F X—2ZFH LT, HAD GS L BRNEE IR 2 EDE
BEARIZOWT, FFERESTZITH, FFEET VT,

_ M H N
GSJapan,t - C0 + ﬂlGJapan,t + ﬁz I Low,t + 183 I Low,t + ﬂ4 I Low,t + 77t

EEZD, ZIZT, GEIBHEMER, 1 ITHRE (BAOLS), nFMEHELZKRDL, KX

RS KR F T 4= VR R FH B £ ¥ — Field Science Education and Research Center, Kyoto
University
T606-8502 WM A RKILAJIESE TEL075-753-6426 E-mail: msat@kais.kyoto-u.ac.jp

RPN N o 78 & 7 e o o & NS I N T L S
TR R SR R R A A SRR B AR A A S8 AT
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TM, HO NZZRENATLTEAR, ANWEAR, BREAREZXDT,
GRS B A JE R AT REE (M [E) 1. 19804/ 520054 DI IC DWW T, GS & — & X
—ZOFE3IMSMELUTOEE L, 20955 GNI DO BRERENDE 1 USAMELL D

[ &EHE L,

ZOT=ZEMHNT,

HREEZHEST D, KK

100 E Z®E L7,

MOLILNEDL ) REBEALMEIRFTL TV DI NETT 5,

3. PHER

CHNIZHEAROERKGFERZZL I V=T ThH D,
B BRI E & oy oA 2 ATV
LiciEoBALE & oKz ERILT D, & I,
o, EEISERE LT T O LICE o T,

AARD GSfl & W EE#E
Z OBARYEE S 5 729 I Granger
NGRS S A =E
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EstimatingGarbage Reduction and Recycling Promotion under Unit-based Pricing:
- An Application of the Multivariate Sample Selection Model
000000000000 000D0000000000000D00000000000

Tatsuo Suwh o Takehiro Usl4
O0o0O0O0oO0oo

1 Introduction

Many studies have shown the garbage reduction effect of unit-based pricing, but very few studies have addressed
the effect that garbage pricing has on the reallocation of waste emission to recyclables collection. This paper
investigates whether or not garbage pricing helps reallocate waste to recycling.

A multivariate sample selection model was used to analyze the data on the quantities of garbage and recy-
clable materials that were being collected across several Japanese municipalities. Because many of the munic-
ipal recyclables collection data are censored, a regression equation that addresses this selectivity is included in

the econometric analysis.

2 Econometric method

We consider the following system of (ml) equations:

logRj = XBj+Vij if Zaj+uj>0
Rj = 0 if Zaj+uj; <0
J = 1,2,...m

logGi = WO +¢g

wherei andj are the indices of municipality and recyclabl®g;andG; are the amount of collected recyclables
and garbage respectively; x; andw; are the column vectors of exogenous variabtgsfj andd are parameter
vectors; andlj, vij, andg are random error terms. The main difference between our model and that of Yen
(2005) is the presence of a non-censored equation ( i.€;legwd + &).

This model allows us to correct selection bias and to take the correlation between the error terms of all
eguations into account. The estimation result reveals that unit-based pricing for garbage increases the amount
of recycling for some recyclable materials, while it decreases the amount of garbage that is emitted.

3 Data

The data regarding the amount recyclables collected from each municipality span a six-year period, from fiscal
year (FY) 1997 to FY 2002; this data were provided by the Japan Waste Management Association (1997-2002)

1publicPolicy School, Hokkaido Universit§-mail: suwa@hops.hokudai.ac.jp
2Faculty of Economics, Soka Universifg:mail: usui@soka.ac.jp
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in the form of panel data. Although waste pricing data are not published by the Ministry of Environment Japan,
Yamaya (2006) collected data on the unit-based prices and year of introduction year across all Japanese cities,
using questionnaires administered through mail and telephone.

4 Conclusion

This paper attempts to clarify the effects of unit-based pricing on garbage and recyclable material collection
using Japanese municipal data pertaining to waste management. We apply an adapted version of the multivariate
sample selection model (MSSM) first developed by Yen (2005) to the estimation process in order to address
the sample selection bias in recyclable data and to consider the correlation between the multiple equations
simultaneously. The estimation results from the MSSM indicate that unit-based pricing for garbage increases
the amount of “PET bottles” and “paper containers” that are collected for recycling, while it decreases the
amount of garbage that is produced. These results indicate that the higher the unit-based price, the larger the
amount of some types of recyclables are collected. Thus, this study has clarified the substitution effects of
municipal garbage pricing on selected types of recyclables emissions.
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Substitutability of Recyclable Materials: An Empirical Analysis of Export
Demand
Daisuke Ichinose ', Keisaku Higashida™, Takayoshi Shinkuma™, Michikazu Kojima™

1. Introduction

In the past few decades, the amounts of world export of recyclable materials have been
constantly increasing. Accordingly, environmental pollution generated by improper recycling
in developing (importing) countries has become serious.

To address this probem, there is a support for the idea that the Basel Convention should
be amended so that all exports of scraps, including hazardous materials, from developed to
developing countries should be banned. However, the Basel ban has not been adopted. On
the other hand, several importing countries have banned individually the import of
secondhand items and E-waste scraps. Unfortunately, however, the effectiveness is
restrictive because of the weak enforcement affected by corruptive actions of the government
agents in developing countries. An alternative solution is to regulate the trade on the side of
exporting countries. The effectiveness of the trade restriction by an exporting country,
however, depends on the substitutability between scraps exported from the country and that
exported from the other countries.

2. The Purpose

The purpose of this paper is to shed light on the issue on the substitutability of recyclable
materials. To this end, we estimate the export demand functions of China. In particular, we
focus on the export of ‘the other ferrous scraps’ (720449 in the HS classification).

The reasons why we focus on HS 6-digit code of 720449 are as follows. First, this type
of ferrous scraps includes or mixed with other metals such as copper, aluminum, and lead.
Therefore, this category also includes E-waste scraps. Since no HS code is assigned to
E-waste scraps, we use this category of scraps. Second, according to the export data, the
amount of ferrous waste and scraps are much larger than any other kind of metal waste and
scraps. And, the amount of other ferrous waste and scraps (720449) is much larger than any
other kind of ferrous waste and scraps. Moreover, the difference in the amounts of exports
between main exporting countries is not very large.

I Tohoku University of Community Service and Science.
i School of Economics, Kwansei Gakuin University. Corresponding Address: 1-155, Ichiban-cho,
Uegahara, Nishinomiya, Hyogo, 662-8501. Phone and Fax: +81-798-54-4653.
E-mail: Keisaku@kwansei.ac.jp
i Faculty of Economics, Kansai University.

v Institute of Developing Economies, Japan External Trade Organization.
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3. Methods
We basically consider the following export demand equation:
InX/! =B, +A.InY, +yInP' +> 7, InR! +u,.
7]
X, : the export amount of scraps from country i to China in period t.
Y, : Index of industrial production of China in period t.
P the unit price of scraps exported from country i to China in period t.
u, : the error term.
In the above equation, the substitutability between scrap exported from one country and that
exported from the other countries can be captured by the value of y;.

We choose Japan, USA, EU, and Hong Kong as exporting countries, since the sum of the
imports of China from those four countries occupies greater than 90 % of the total import as
of 2009. The data of the World Trade Atlus is used.

To deal with nonstatinarity of the data, we conduct Johansen cointegration test, and find
that there is one cointegrating vector for each country/region. Thus we use error correction
models:

AlnX{ =B, + BAINY, + AP +> ¥, AInP) +y,EC, ; +u,

i#]
AInX{ = B, + BAINY, + B,AInY,; + 7,AINR' + > y,AInP/
i#]
+a;AINP. +> ;AP +y EC!, +u,

i#]

where A is the first-difference operator, and EC, , indicates error correction term.

4. Results

The index of industrial production of China positively affects the import amount of scraps
from any country/region. This result is intuitive because the expansion of industrial
production leads to an increase in the demand for materials.

Interestingly and surprisingly, we cannot find the evidence that scraps imported from any
pair of two countries are substitutes. This means that unilateral export restriction by any
country can work effectively for reducing environmental damage caused by the export of
scraps from the country, although this type of trade restriction is the second best policy. In
other words, exporting countries do not need to restrict trade in scraps all together. The
marginal environmental damage caused by a unit import of scraps from one country is
different from that from another country. Therefore, it is important for each exporting
country to design its own trade-restricting policy. If the cause of environmental damage is
removed inside of an exporting country, the country should not restrict the trade in scraps.
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Willingness-to-Pay for Components of Biodiversity and its Conservation

Activities - Cases of the Philippines and Mongolia

Mikihiko WATANABE®, OTeodoro Lugo LICARTE**, ARONGNA***

Introduction

Objective of this paper and/or presentation is to analyse how components of biodiversity
of the Philippines and Mongolia and activities to conserve biodiversity are valued by
Japanese people. Bicol Natural Park in Camarines Norte of the Philippines and Hustai
National Park in Mongolia are focused. The analysis highlights: 1) endangered species
and forests; and 2) the activities such as improvement in eco-tourism and mitigation

scheme in which local villages and nomad people are involved.

1 Descriptions of the Cases

1.1 Bicol Natural Park

The Bicol Natural Park in the Province of Camarines Norte serves as the major discharge
of both potable and irrigation water. In addition, it is a home to various endemic species
of plants and animals such as palms, monitor lizards, hornbills, and so forth. The
province is also rich in non-timber forest products such as rattan, abaca, anahaw and
other grasses that can be used for handicraft that can be alternative livelihood of the local
people. Both human activities and natural calamities threaten the biodiversity in the
province. These include illegal cutting of trees, shifting cultivation, mining, conversion to
agricultural lands, human settlements, forest fires, pests and diseases, and other uses due
to urbanization and increasing population (Provincial Government of Camarines Norte,
2008).

1.2 Hustai National Park

Hustai National Park covers 50,600 ha land which is home to 459 species of vascular
plants, 85 species of lichens, 90 species of moss and 33 species of mushrooms. 44 species
of mammals have been recorded, including red deer, Mongolian gazelle, Mongolian

marmots, grey wolves, lynx, and Eurasian badger. The wild horse called Takhi is a

* Nagoya University Global Environmental Leaders Program, Graduate School of Environmental
Studies, D2-1(510) Furo-cho, Chikusa-ku, Nagoya 464-8601, JAPAN Telephone and Facsimile
+81-(0)52-747-6497, Email: miwata@urban.env.nagoya-u.ac.jp , ** Graduate School of Environmental
Studies, Nagoya University, ¢/ o D2-1(510) Furo-cho, Chikusa-ku, Nagoya 464-8601, JAPAN Telephone
and Facsimile +81-(0)52-747-6497, Email: tlicarte@yahoo.com, *** Graduate School of Environmental
Studies, Nagoya University, ¢/o D2-1(510) Furo-cho, Chikusa-ku, Nagoya 464-8601, JAPAN Telephone
and Facsimile +81-(0)52-747-6497, Email: arongna@f.mbox.nagoya-u.ac.jp
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precious species in Mongolian steppe. The park is not free from desertification. Two main
causes of the desertification are overgrazing by livestock and deforestation (Hustai

National Park, 2010).

2 Method
Data necessary for having WTPs by Japanese people have been collected through internet
questionnaire service, Rakuten Research, which has monitors to answer to questionnaires.

A simple question-and-answer method has been adoptedt.

3 Conclusion - Interpretation
200 replies have been collected. The result as just having means of all the answers is
shown in a table below. WTPs for endangered species and for plantation are found to

have been high. In contrast, rabie wrp for Each component

those for activities to The Philippines Mongolia
exclude causes Of Bicol Natural Park WTP (Yen) [Hustai National Park WTP (Yen)
. . . Lizard 1,518 Takhi 1,608
biodiversity loss such as _ e , o
Protection of ) Hormbill 1,535 Species to be Wolf 1,520
g . . Endangered Species protected
facilitation of eco-tourism,
General Species 2,088 General Animals 1,538
supporting villagers, and Construction of a 282
Cable Car
. . Support for Eco- Construction of New Regulation on Grazing and Compensation
reSUIatlon on graZIHg are tourism Trails 666 for Nomad People 631
Improvement of 476
found to have been low. Trails
. X Pili Plantation (1ha) for Forest Consenvation 1,485
Although the Phlllpplnes - . R Plantaion for Forest Conservation (in
Alleviating Biodiversity [Employment 988 Fragmented Areas) (ha) 2,199
d M 1 . Loss through Support 9
an Ongo 1a are contrastive for Villagers Charcoal Training 928

countries, WTPs for species WTP - Wilingnes-to-Pay

seem to be almost same.

Bibliography

[1] Forest Management Bureau (of the Philippines) (2004) Philippine Forest Cover by Region
and Province, Forest Managament Bureau Official Website,
http:/ /forestry.denr.gov.ph/landusereg.htm (Sited on 1st June 2010)

[2]Hustai National Park (2010) Official Website of Hustai National Park,
http://www.hustai.mn/?alang=2 (Sited on 1st March 2010)

[3]Provincial Government of Camarines Norte (of the Philippines) (2008) SIAD-Enhanced

Provincial Physical Framework Plan for Camarines Norte (of the Philippines)

t Further data on WTP have been obtained through conjoint analysis. Its results as supplemental data
will be provided when presentation.

170


http://forestry.denr.gov.ph/landusereg.htm
http://www.hustai.mn/?alang=2

Decomposition analysis of embodied water requirements of households in Beijing

OLatdaphone Banchongphanith*. Shinji Kaneko*

1. Background

Beijing is known as being one of the fastest growing economies in China; better
living condition has brought about great changes in lifestyles and consumption
patterns. On the other hand, population growth is another factor accelerating the
demand for natural resources such as water in this city. We have learned that despite
there was improvement of water use intensities (through input-output analysis), and
household consumption is a vital part of final demand in the I-O table. Therefore,
combining with multiple socio-economic factors mentioned above, it is important to
analyze the sources of changes in indirect household water requirements.
Understanding the factors could provide important indicators for forecasting water
demand in production sector for producing commodities delivering to households.
Thus, the purpose of this study is to analysis the influences of income increments,
consumption pattern changes, population growth as well as change in water intensity
of various production sectors, on the changes of embodied water requirements.

2. Methodology

This study applies the input-output model to estimate the embodied water
intensities of aggregated industries. Based on the acquired embodied water intensities,
by using Laspeyres index decomposition analysis, the study seeks to measure the
affecting magnitude of factors such as income increment, consumption pattern changes,
population growth and water use intensity changes on changes in household embodied
water requirements. The function of the embodied water requirements is expressed as
following:

wh :ZHES FWIFPCHE *POP ..ottt i e e e e e e e e (D
j

W": indirect water requirements of households; HES: the expenditure share on each item as proportion of the
total household final consumption; WI: total water use intensities; PCHE: per capita household expenditure;

and POP: total population.

The refined Laspeyres index decomposition method allows one to eliminate the
residuals from the normal index decomposition method.

*IR R R R e [ B 1 0 BF 22
Graduate School for International Development and Cooperation, Hiroshima University
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3. Results

From 1996/1997 to 2004/2005, the household embodied water requirements
increased 13,124 million m®. It is found that increment was mainly contributed by
increase in imported virtual fresh water (7,203 million m®) and re-used water (4,062
million m®. On the contrary, it was noticeable that improvement in water use
intensities had relatively large negative contribution (-17,589 million m®) to the total
indirect household water requirements. Such shrinking was contributed from decline in
imported virtual fresh water (10,468 million m®) and imported virtual re-used water
(3,839 million m®). We also observe that changes in household expenditure share or
changes in consumption patterns of both urban and rural households also lead to
reduction in indirect water requirements of households. Furthermore, increase in per
capita expenditure of urban households contributed the most positively to the increase
of indirect household water requirements, while that of rural households had much
smaller effect. Lastly, urban population growth is another factor that contributes
positively to the rise of indirect household water requirements.

4. Conclusion

The per capita household expenditure and population growth contributed
significantly to the increment; therefore, the income increment and increase in the size
of population could be an important signal for production sectors to estimate the future
water demand. It is also founds that although improvement in water use intensities
offset the growth of indirect household water requirement to a great level, it still could
not balance out the effect of increase in purchasing power, and population growth.
Given the fact that Beijing is still a growing economy, further income-rise induced per
capita household expenditure expansion and population growth is expected; more
increase in water requirements is not likely to be avoided.
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Intergenerationally equitable discounting
and its implications for climate policy

Hiroaki Sakamoto*

1. Introduction

The evaluation of climate policies critically depends on social discount rates. Since
the planning horizons of climate policies are typically very long, even a small differ-
ence in discount rates could make a huge difference in result of policy evaluations.
One of the most controversial issues in the literature is how to incorporate the idea of
intergenerational equity into the evaluation framework. Following Sidgwick (1907),
some economists have been arguing that the interest of future generations should be
taken into account by setting the rate of social time preference as small as possible.
A recent example of this line of argument is Stern (2007), in which they used almost
zero time preference in consideration of intergenerational equity.

Zero time preference, however, requires heavy sacrifice of the present generation
for the sake of greater advantages of later ones, which are usually richer. In fact, the
relevance of zero time preference in the standard utilitarian framework has been
questioned by many, including Arrow (1999). While positive time preference is
likely to underestimate the value of future welfare, zero time preference might end
up treating future generations too well. The question is whether there is any way
of reconciling the interests of present and future generations without violating the
requirement of intergenerational equity.

2. Approach

In this paper, I tried to answer this question by using an axiomatically well-founded
welfare function, originally developed by Epstein (1983), and more recently ex-
tended by Bommier and Zuber (2008). This approach makes it possible to derive
the intergenerationally equitable discount rates in a more flexible manner because
the notion of intergenerational equity is incorporated at axiomatic level. Moreover,
I incorporated the risk of world extinction, which is positive but usually tiny. As
Yaari (1965) suggested, uncertainty about world end can provide a basis for higher
discount rates. I examined this argument under a fairly general framework of in-
tergenerational equity. In particular, I took a close look at the case where the risk
of world extinction is endogenously determined. This is of particular relevance to
climate change because increasing temperature could cause some climatic catas-
trophe in the future. With an application to climate policy evaluation, I conducted
numerical simulations based on a variant of Nordhaus (2008) DICE model.

*Graduate School of Economics, Kyoto University, Yoshida-honmachi, Sakyo-ku, Kyoto, 606-
8501, Japan. Email: hsakamoto@eco.mbox.media.kyoto-u.ac.jp
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Figure 1: Optimal Carbon Abatement Paths

3. Results

I showed that; (i) the discount rate can be higher or lower than the standard zero-
time-preference case without violating intergenerational equity, (ii) while the ex-
tinction risk can provide a basis for higher discount rates, this is not always the case,
(111) greater extinction risk in the future does not justify higher discount rates when
such risk is attributed to risk transfer from present generation, (iv) the impact of
endogenous risk on discount rates is determined by several factors, including time
effect, technology effect, and risk effect, (v) in the case of climate change, endoge-
nous extinction risk can increase discount rates, which is indicated by relatively less
stringent carbon abatement as the optimal climate policy (Figure 1).
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A study on Pollution Haven Hypothesis in Vietnam using input-output analysis
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A Measurement and Comprehensive Evaluation on the Environmental Economic
Value for the Global Environmental Problem
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Social values of information under irreversible decision making

Tomoki Fujiil and ORyuichiro Ishikawa?

1. Introduction

This paper considers quasi option values (QOV) and expected values of perfect information (EV1)
under an interactive situation. Quasi option values were proposed and refined by Arrow and Fisher
(1974, QJE), Henry (1974, AER), and Fisher and Hanemann(1887, JEEM) to measure the value that
the decision is held back, and EV1 is suggested and defined by Conrad (1980, QJE) and Hanemann
(1989, JEEM) to relate between the information and decision making, and to measure the gain from
the information. The above researches are motivated in environmental economics and development
economics, where a decision to develop natural resource isirreversible once it is taken. Therefore,
these two concepts are considered as indices to take an irreversible action.

These concepts are generaly applied to one-person decision-making problems. However, as
seen in the tragedy of commons, destruction of commons due to coordination failure can be
particularly acute because of the lack of a coordinator or a socia planner. Therefore, this paper
investigates the extension of QOV and EVI to cases where multiple agents interact. In addition, by
introduction of a socia planner, we study how the social planner maximizes the socia welfare in
comparison with the origina QOV and EVI. We suggest the importance of whom and how the
relevant information is held by.

2. Method
We consider a two-person incomplete information game with two states s; and s,. We give a payoff
matrix where the players should not develop at s;, but they should do at s,. Both the player knows
only the probability over the states. In addition to the standard setting, we introduce an outside
player as a social planner following Kamien, Tauman, and Zamir (1990, GEB), and Zamir, Kamien,
and Tauman (1990, Game Theory and Applications, Academic Press). We give the planner powers
to control the incomplete information game, and analyze QOV and EVI in interactive situation.

To analyze them, we consider the following three cases:. (1) the case where a social planner tries
to maximize the players payoffs, and can perfectly control the actions taken by the players (thisis
de facto a single decision-maker case), (1) the case where a socia planner do nothing, and each

! School of Economics, Singapore Management University, 90 Stamford Road, Singapore 178903. E-mail: tfujii@smu.edu.sg

2 Graduate School of Systems and Information Engineering, University of Tsukuba, 1-1-1 Ten-nodai, Tsukuba 305-8573, Japan.
E-mail: ishikawa@sk. tsukuba.ac.jp
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player makes (rational) decisions in the origina incomplete information game, and (111) the case
where the socia planner controls the flow of information to maximize the social welfare, and the
players makes (rational) decisions under the information.

The comparison between (1) and (1) makes clear the difference of QOV and EVI in between a
one-person game and a two-person one. The comparison between cases (11) and (I11) truly gives the
value of information. We also consider what kind of information transmission maximizes the social
welfare, QOV, and EVI.

3. Results

In our analysis, since the payoff matrix is given with some parameters, the results depend on those
parameters. In comparison between (1) and (11), while EVI in (I1) completely corresponds to that in
(), QOV in (Il) is different from that in (I) for a range of parameters. It implies that QOV is
affected by interaction while the value of information is independent of the interaction.

Next, we compare between (11) and (l11). In analysis of (I11), we show the inducible set by the
social planner following Kamien, Tauman, and Zamir (1990). Theinducible set is the set of possible
payoffs that the planner induces by controlling of information flow. By the transmission of
information, the planner changes the probability over the states. Since the players make decisions
based on the changed probability, the possible payoffs may be larger. Indeed we show that the
inducible set is larger than the original payoffs, and also show the cases that QOV and EVI are

larger.

4. Concluding remarks

We consider QOV and EVI in an interactive situation. Our analysis is related with the literature of
‘values of information’ in incomplete information games. Especialy, by introduction of a social
planner, we distinguish between players and a socia planner. As a result, we naturally extend the
standard QOV and EV to the multi-person ones.

This research aso sheds new light on the transparency of information. The recent seminal paper
by Morris and Shin (2002, AER) and a string of the studies investigate how the social welfare is
affected when there are two kinds of information, private and public information, in a market. And,
based on the investigation, they study the transparency of central banks. While our research consists
of a unique information source, we suggest how the planner transmits public information.

As afurther research, we investigate the case where there is first mover’s profit or loss. To study
this case, we will make clear the relationship among QOV, EVI and the timing of decisions.
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Productivity analysis considering VOC emissions in Japanese manufacturing sector
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Hidemichi Fujii, Shunsuke Managi, Hiromitsu Kawahara and Shinji Kaneko
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Economic impacts on forest conservation for accomplishment of MDGs
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Study on End-of-Life Vehicle (ELV) population and ELV processors in China
FEICETAEREAEBEOHKEE L NEXERICHT LR
O E" - BElRFELT

Hu Shuhan,Kurasaka Hidefumi

1. Introduction

With the development of vehicle industry, the vehicle population shows a rapid growth in China. The
average growth rate of newly increased vehicle from 1999 to 2009 is about 22% ™. China has become the
first largest country for vehicle production and vehicle consumption in 2009, with 13,644,794 vehicle
output and an increase rate of 45.5% over the previous year 1. As a consequence, the number of ELVs in
China is increasing substantially. It is calculated that about 1,687,249, 1,882,939 and 2,943,119 end-of-life
vehicles were generated respectively in 2006, 2007 and 2008 ™.

Judging from the experiences of motorized countries, if ELVs were not properly treated, they would not
only waste a large number of resources but also bring long term, tremendous negative impacts to
environment. For instance, hazardous substances releasing into the surroundings during the treatment
processes can affect environment adversely.

Under such a background, this study focuses on analyzing the gap between ELV development
requirements and status quo of ELV processors in China, expected to provide useful information and
valuable suggestion for helping China to establish a proper ELV treatment practice system in the near
future.

1. The characteristics of ELVs in China

As a basis of the study, this Chapter firstly presents the characteristics of ELV in China, such as the
different conditions of ELVs between eastern and western regions, rural areas and cities due to the
development of unbalanced economic area, the product structure of ELVs with numerous end-of-life
commercial vehicles, and small but increasing end-of-life personal vehicles which is different from the
motorized countries, and so on. The influences of these characteristics on ELV treatment in China are also

analyzed.

2. The volume and distribution of ELV population in China

In this chapter, considering the characteristics of Chinese ELVs, the nationwide ELV population in 2009,
2010, 2015 and 2020 is calculated with dividing the vehicle type to passenger vehicle and commercial
vehicle. As to ELV population in 2009, although the direct date is not available, it can be gained by vehicle
population and newly increased vehicle. The ELV population in 2010, 2015, and 2020 is projected by
non-linear regression, using ELV development experiences in motorized countries for reference. And three

scenarios are modeled with different development speed assumptions of vehicle consumption to obtain the

FEREAXHESRZEHER Graduate School of Humanities and Social Science, Chiba University
T263-8522 TERTFEMMERXIRLEHR 1-33 Email: kojokanhushuhan@yahoo.co.jp
TFERFERZHRESBEREMN R
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extreme maximum value, medium value and minimum value of ELV population in China.
Using the same measure, regional ELV population of China in 2009, 2010, 2015, and 2020 is also
calculated. After that, the distribution maps of Chinese ELV population in different year with different

scenarios are made for the following analysis.

3. The status quo of ELV processors in China

This Chapter firstly provides a detailed description of the present ELV treatment processes in China from
the delivering to dismantler stage to the final landfill stage and a generalized flow diagram indicating the
overall ELV processing structure. According to the flow diagram, the key ELV processors such as
dismantlers and shredders are determined and the distribution map of the key ELV processors in China is
made.

Then, the treatment capabilities of ELV processors in China such as processing rate, high-tech facility,
and recovery rate and so on demonstrated. The waste produced by ELV processors as an immediate and
direct end result of normal ELV processing such as ASR (Automotive Shredder Residue) is also taken into
account. Using Japanese experiences for reference, a theoretical volume and composition of the waste per
Chinese ELV is obtained based on the estimated average recovery rate and the estimated average ELV
composition. Combining with the projection of ELV population, the total volume of the waste generated by
ELVs in China can be projected roughly.

4. Problem Analysis

Firstly, the gap between the present distribution of ELV population and ELV processors as well as the gap
between the future distribution of ELV population and the present distribution of ELV processors is
analyzed by combining maps of the distribution of ELV population and ELV processors together. Then, the
analysis on the gap between the future ELV population and the treatment capabilities of ELV processors as

well as the environmental restrictions and the volume of waste is made.

5. Policy suggestions

Finally, drawing on the experience of motorized countries policy suggestions are put forward such as
countermeasures about cultivation of ELV processors, financial support for reducing environmental
burdens associated with ELV treatment and so on, in accordance with the analysis in the previous chapter.
Based on these policy suggestions, the forecasting for their positive effect on the establishment of proper

ELV treatment practice system in China will be tried to do as well.

Reference
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Resilience of Tsunami Affected Households in Coastal Region of Tamil Nadu, India
OChieko Umetsu”, Thamana Lekprichakul ", K. Palanisami”, M. Shanthasheela™, Takashi Kume”

1. Introduction

In the morning of 26" December 2004, a large scale earthquake that occurred in Indian Ocean and caused
tremendous damage to the eastern coastal area of India. In India alone, the earthquake casualties reported were more
than 16,000 (Miller, 2005). Most affected coastal areas were Tamil Nadu, Kerara, Andra Pradesh, and Andaman and
Nicobal Islands. In Tamil Nadu state, four districts were mostly affected, namely Nagapattinam, Cuddalore,
Kanniyakumari. Among three districts, the damage by tsunami in Nagapattinam was largest with more than 7,000
casualties and 5,000 hectares of agricultural lands. It is of primary importance for government and communities to
consider how and in what way the affected people and communities in coastal ecosystems recover from a huge
disaster such as tsunami. The purpose of the paper is to consider how income of tsunami affected farm households in
Nagapattinam district recovered from a shock and to reveal the path and factors affecting recovery. We focus more on
mid-term recovery and changes rather than short-run recovery immediately after tsunami. Particular emphasis is
placed on income shocks and their recovery.

2. Method of Analysis

Our empirical approach is inspired by Carter, Little, Mogues and Negatu’s (2007) asset growth model that allows
transitional dynamics and shocks to play explicit roles in determining the growth of household wealth (e.g. asset or
income). In this model, growth rate is related to an initial level of income, shocks and a host of factors determining
efficiency and steady state. The model is applied to examine resilience to shock as defined by a capacity to recover
asset or income to a pre-shock level by using data from pre- and post-shock periods. In the context of panel study of
household incomes of N households (N= 1, 2,..., i) over ¢ periods, the model can be specified as:

Inyg-Inyy 1 = a + Bloyg 1 + ylnSy + 62y +nX; + & (1)

Here, S;; denotes shocks (e.g. income shock, asset shock) and Z; and .X; represent, respectively, time-varying and fixed
characteristics of the households determining, for example, saving or investment in human capital. The constant term,
a, is a common source of growth to all households; and the ¢, is an error term with mean of zero. To identify income
recovery, we follow Carter et al.’s approach by incorporating income loss term, w;, normalized by the pre-shock
income. The simple growth model is modified as follow:

Iny, -lnyy, = a + Blnyy, + 0 (V. K, L) @i + y1(InS;, —1nS;; 1) + y,(InS;,_y —InSy;_5) + 6Z;, +
??Xi + Ejt [:_1'}

The #{rez. 5. L) isa parameter to be estimated conditional on pre-shock income level, access to capital market,
K, and access to labor market, ;. The household incomes have not yet recovered if the 8 = -1 which means that a 10
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percent income loss results in a 10 percent growth reduction.

3. Results

We examine the process of income recovery based on the simple growth model given in (4) above. A strong
pattern that emerges out of all equations is a clear growth convergence. The convergence appears to be at a faster
speed for the OLS estimates (ranging from -0.56 to -0.68) than for the maximum likelihood estimator (MLE) which
varies in range from -0.35 to -0.49. The faster speed of convergence is probably a result of government and NGO’s
interventions which were pro-poor. In addition, the relief efforts were discontinued before the 2007/08 season in
which the MLE covers. A second important pattern these equations signals is income recovery. The coefficients of the
income losses normalized by pre-shock income are negative and lying between 0 and -1. Wald tests clearly reject the
null hypotheses of negative unitary of the income shock coefficients in all equations. The parameters of the income
shock variable vary in range from -0.14 to -0.40 which means that a 10 percent income shock is related to a
reduction of income growth by 1 to 4 percent. It is found that the aid received has positive effect on income growth in
the all income equations but counter-intuitively negative in the total earned income equation. Access to credit appears
to be positive in some equations and negative in another. In all equations, the coefficients are not significantly
different from zero. The access to labor market plays very important roles as a shock mitigator. The coefficients of the
labor market access indicator are consistently positive and relatively large in all equations.

4. Conclusion

Most farmers suffered from decline of income and assets immediately after tsunami. During the 2004/05 planting
season, our estimate indicates that farming households saw their income drop by as much as 30 percent. By 2007/08
agricultural season, households showed a near complete recovery of their incomes. After tsunami, there is a major
transformation of the livelihood from agricultural production to wage labor. The major coping strategies dominated
by receiving aid, borrowing money for most households. Other coping strategies included consumption reduction
followed by removing children from school. The empirical results showed strong growth convergence during
post-tsunami period. Shock sensitivity analysis indicated that the access to factor markets such as aid received, access
to credit market and access to labor market, are an important household resilience enhancing factors in terms of
income shock recovery. As the results, the speed of the recovery was different in biophysical environment and in
social environment in tsunami affected area. Since biophysical recovery is a basis for farmers’ livelihood recovery,
the government should invest in soil and water quality monitoring to keep track of changes over time and to provide
base line to determine the recovery of the biophysical environment in events of future shocks. Government’s
investment to improve access to factor markets such as investment in infrastructure or credit facilities and availability
can greatly enhance household resilience to future income shocks.
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What Factors Affect the Establishment of Voluntary Fisheries Management?
The Case of Pooling Systems in the Management of Sakhalin Surf Clams by
Japanese Fishery Cooperatives

Ken Inoue ', Keisaku Higashida®, Takaki Abe™

1. Introduction

In many countries, the management of fisheries resources has been an important issue for the
past several decades. Many kinds of schemes, including both input and output controls, have
been set up. Some of those measures were enforced by central and local governments. The
others are voluntarily established.

In Japan, when it comes to coastal fisheries, there is basically one fishery cooperative in
each district/fishing area. The members of a fishery cooperative are able to use the fish
resource in the district exclusively. This implies that, if they fail to manage their resources,
they cannot keep engaging in fishing activities sustainably. Consequently, many cooperatives
have been introducing various kinds of management schemes by themselves, such as fishing
quotas, size limitation, the limitation on operation hours, and pooling systems.

2. The Purpose of This Research
Focusing on ‘pooling systems’ in the management of Sakhalin surf clams, we examine what
factors influence the enforcement of voluntary resource management.

A ‘perfect’ pooling system is defined as follows: even if one fisher catches more clams
than any other fisher in the cooperative does, and (b) even if the average size of catch by one
fisher is larger than that by any other fisher in the cooperative, their revenues are ‘completely’
equal. The reason why we focus on pooling systems is as follows: among other rules adopted
by cooperatives for surf clam fishing, pooling systems are the best way to give fishers
disincentive for competing with each other myopically.

Moreover, the reason why we focus on surf clams is as follows: (a) surf clams are living
(inhabiting) in the area where the depth of water is less than 10m, and they do not move
widely, and (b) a variety of combinations of rules is observed.

3. Interviews and Data

Sakhalin surf clams are caught in the Northern part of Japan. We interviewed more than 40
cooperatives from August 2006 through September 2009. We are able to obtain basic data by
using Fisheries Census, such as the numbers of fishers, and the number of vessels. We,

! Faculty of Economics and Business Administration, Fukushima University.
i School of Economics, Kwansei Gakuin University. Corresponding Address: 1-155, Ichiban-cho,
Uegahara, Nishinomiya, Hyogo, 662-8501. Phone and Fax: +81-798-54-4653.
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however, have to collect data on the details of management schemes by interviewing fishers
directly.

4. Methods

We use the bivariate probit analysis to the choice problem of pooling systems. A few
fishery cooperatives cannot be used on estimation because of missing variables. Therefore,
we use the data of 38 cooperatives. We classify ‘partial” pooling systems into the group of
pooling systems. As a result, 21 out of 38 cooperatives have introduced pooling systems, and
those systems work well for the resource management.

We choose the following variables as independent variables: (a) the number of fishers who
engage in surf clams fishing, (b) the length of the coast of the area for a cooperative, (c) the
ratio of the revenue from surf clams to the total revenue of a cooperative, and (d) the fishing
efficiency. For the fishing efficiency, we choose ‘fishing gear’ as a proxy. On the numbers of
fishers, we adopt polynomials up to the third order in consideration of non-linearity.

5. Results
All independent variables except for the ratio of the revenue from surf clams significantly
affect the introduction of pooling systems.

Interestingly, a non-linear relationship between the dependent variable and the number of
fishers is clearly observed: small-size and large-size cooperatives are likely to have pooling
systems, whereas medium-size cooperatives tend not to have those systems. There are two
possible reasons. First, the governance may change as the number of fisher increases. For
example, when the number is very small, fishers do not need to open formal meetings. They
are living in the same traditional community, and they can talk to each other informally. On
the other hand, when the number is very large, fishers have to open formal meetings for their
decision making. And, the system of formal decision making is well established. In the case
of medium size cooperatives, however, neither of the systems works effectively. Second,
when the number of fishers is not very large, the larger is the number of fishers in a
cooperative, the less likely it is that a strict management system is introduced. This is
because of ‘Tragedy of commons’. However, when the number is very large, fishers can
easily predict that the exhaustion of the resource will come soon.

We also obtain that the length of the coast negatively affects the introduction of pooling
systems. This result is intuitive. The longer is the coast, the more costly it is for each fisher
to monitor other fishers. Moreover, fishing efficiency positively affect the introduction of
pooling systems.
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Inefficiency of the behavior of fishers and prices of quotas under an Individual
Transferable Quota scheme
Keisaku Higashida ', Kenta Tanaka®, Shunsuke Managi™

1. Introduction

Marine resources have been seriously depleted in the past several decades, and some of them
are in danger of exhaustion. Accordingly, governments and communities have implemented
policies and schemes for management of their fisheries.

Individual Transferable Quotas (ITQs) are considered to work effectively for fisheries
management. Under this scheme, the authority determines the Total Allowable Catch (TAC)
and the initial allocation of fishing rights/quotas. Fishers are able to transact those fishing
rights/quotas in the quota market. In terms of economic theory, the minimization of total cost
for catching a certain amount of fish is realized without losing the effectiveness of resource
management.

Some researchers have conducted experiments on the efficiency of the market of quotas
under an ITQ scheme. They found that prices tend to be biased upward. If this is true, the
behavior of fishers is likely to deviate from that when those prices are determined without
any biases. Moreover, their behavior may not be rational.

2. Purposes

Employing an experimental approach, this paper investigates whether or not the behavior of
fishers is rational. Like other experiments on ITQs, we also examine the efficiency of the
quota market under an ITQ scheme.

There is one important feature of this paper. In reality, the vessel sizes can change as time
passes after an 1TQ scheme is introduced. The reason is that fishers can choose their own
vessel sizes so that their income/profit becomes greater. Therefore, we introduce the decision
making stage in which each fisher/subject chooses her/his own production way, after which
fishers/subjects transact quotas in the ITQ market.

3. Experimental Design

We conduct eight basic sessions, in each of which 12 subjects trade quotas in a computerized
double auction. Each session includes 10 periods. At the beginning of each period, each
subject was given eight quotas/coupons as the initial allocation, which implies that TAC was
96. S/he was also given a sheet in which fixed costs and marginal costs of both types were

' School of Economics, Kwansei Gakuin University. Corresponding Address: 1-155, Ichiban-cho,
Uegahara, Nishinomiya, Hyogo, 662-8501. Phone and Fax: +81-798-54-4653.
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written. Each period is divided into two stages: in the first stage, each subject chose one type
of production way out of two types (large or small), and in the second stage, each subject can
adjust their quota holdings by buying or/and selling quotas/coupons in the double auction
scheme. The variable cost of a large type is smaller than that of a small type, whereas the
fixed cost of a large type is larger than that of a small type. Moreover, the amount of catch at
which the average cost is minimized for a large type is greater than that for a small type.

To extract the effect of initial allocation, we conducted eight additional sessions, in which
each of 6 subjects was given five quotas/coupons, and each of the other 6 subjects was given
eleven quotas/coupons as the initial allocation.

4. Results
We obtain the following results.

(a) Quota prices tend to be higher than the theoretically expected prices given the number
of both types of production ways. They, however, converges to the theoretical ones as
time passes.

(b) The higher is the average trading prices of quotas (ATP), the greater is the difference
between ‘the actual amount of catch’ and ‘the theoretically expected amount of catch
given the ATP.’

(c) A fisher/subject who selects a large type chooses a smaller amount of catch as
compared with a fisher/subject who selects a small type.

(d) An increase in the initial allocation significantly increases the amount of catch given
the type of production way.

(e) The degree of inefficiency for fishers/subjects who select large types is significantly
greater than that for fishers/subjects who select small types.

(F) A change in the way of initial allocation does not significantly affect the degree of
inefficiency.

An important factor which influences the results is the fact that quota prices were biased
upward. In particular, the biases in the first few periods can significantly affect the decision
making in the ensuing periods.

5. References
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Industry-level Total-factor Energy Efficiency in Developed Countries

OSatoshi Honma (AfH) * - Jin-Li Huf

1. Introduction

Saving energy consumption is one of the top priority matters in environmental field from the
viewpoint of both resource conservation and anti-global warming. In general, it is not
acceptable ti save energy with declining economic growth. Therefor, an efficient energy target
without harming economic performance should be calculated. We find it by the data
envelopment analysis (DEA) approach. We compute industry-level energy efficiency by using a
dataset of 14 developed countries, where each country has 11 industries for the period 1995-2005.

Because five sectors lack energy data, the number of the sector is 149 in each year.

2. Methodology and Data
DEA is known as a linear programming method for assessing the comparative efficiencies of a
decision making unit (DMU) such as country, region, firm, and other organization. There are K
inputs and M outputs for each of these N DMUs. The envelopment of the i-th DMU can be
derived from the following linear programming problem:
Mingy , 6
s.t. -y, +YA 20,
b, — X420,
ed=1
120,
where 6 is a scalar representing the efficiency score for the i-th DMU; e is an Nx1 vector of ones;
A is an Nx1 vector of constants; y; is an Mx1 output vector of DMU i; Y is an MxN output matrix
constituted by all output vectors of these N DMUs; x; is a Kx1 input vector of DMU /; and X is a
KXN input matrix constituted by all input vectors of these N DMUs. The efficiency score will
satisfy 0 <6 <1. If § =1, DMU i operates on the frontier and hence it is technically efficient.
In order to control the annual environment, all the efficiency scores and input targets for DMU i
in year t are found by comparing to efficiency frontier in year ¢; that is, only the observations in
the same year are used in a DEA model.
Target Energy Input(; ; , is defined as

Actual Energy Input; ; , - (Radial Adjustment; ; )+ Slack Adjustment ; ) ),

TRMEEKRFERFEE T 813-8503, wmM T MKMER 2-3-1. e-mail honma@ip.kyusan-u.ac.jp, tel
092-673-5280.
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where (i, j, t) refers to each value in j-th industry the in country i at the ¢-th year. Radial
adjustment is given by (1-0)x(; ; ) and slack one is defined as the amount which could be reduced
by non-radial way. The total-factor energy efficiency (TFEE) index is introduced defined as
TFEE;, j 1) =Target Energy Input; ; »/Actual Energy Input(; ; .
This model employs four inputs: labor, capital stock, and intermediate inputs without energy,
and energy. Value added is the sole output. Economic data are taken from EU-KLEMS 2008.
Using purchasing power parties (PPP), they are expressed in 1995 euro. Data on energy

consumption are taken from Energy Balances of OECD Countries (International Energy Agency).

3. Empirical Results and Conclusions

Table 1 shows average TFEE during the sample period. The three most inefficient sectors are
metal, paper, and non-specified sectors. The number of efficient sectors which take unity TFEE
value declined throughout the sample period. Itis 26 in 1995 and then it takes 31 during
1997-1999. But it drops down to 11 in 2005.
Table 1 Average total-factor energy efficiency during 1995-2005

AUS 0.245 AUS 0.311 AUS 0.100 AUS 0.379 AUT 0.806
AUT 0.676 AUT 0.567 AUT 0.245 AUT 0.305 CZE 0.304
CZE 0.438 CZE 0.354 CZE 0.211 CZE 0.406 DNK 1.000
DNK 0.897 DNK 0.467 DNK 1.000 DNK 0.780 FIN 0.986
FIN 0.945 FIN 0.573 FIN 0.438 FIN 0.182 GER 0.755
GER 0.769 GER 0.446 GER 0.333 GER 0.598 § ITA 0.678
E ITA 0.714 = ITA 0.425 - ITA 0.634 5 ITA 0.497 § KOR 0.407
g JPN 0.796 g |IPN 0.607 5 [JPN 0.524 & |IPN 0.527] & |NLD 0.691
6 KOR 0.726 a KOR 0.167 = KOR 0354 & [KOR 0.157 PRT 0.616
NLD 1.000 NLD 0.634 NLD 0.212 NLD 0.550 SWE 0.648
PRT 0.430 PRT 0.310 PRT 0.887 PRT 0.421 UK 0.547
SWE 0.974 SWE 0.532 SWE 0.285 SWE 0.201 USA 0.847
UK 0.638 UK 0.422 UK 0.123 UK 0.496 Ave 0.690
USA 0.754 USA 0.544 USA 0.343 USA 0.629 AUS 0.734
Ave 0.715 Ave 0.454 Ave 0.406 Ave 0.438 AUT 0.567
AUS 0.681 AUS 0.537 AUS 0.233 AUS 0.555 CZE 0.657
AUT 0.886 AUT 0.694 AUT 0.722 AUT 0.627 DNK 0.907
CZE 0.411 CZE 0.309 CZE 0.469 CZE 0.481 FIN 0.479
DNK 0.749 DNK 0.666 DNK 0.895 DNK 1.000 GER 0.600
FIN 0.756 FIN 0.964 FIN 0.686 FIN 1.000 ? ITA 0.543
g GER 0.965 . GER 0.878 2 GER 0.340 o GER 0.501 2 |KOR 0.399
£ [ITA 1.000 § ITA 0.679 g ITA 0.483 é ITA 0.493 NLD 0.990
g JPN 0.937 % JPN 0.789 2‘ JPN 0.241] &£ |KOR 0.140 PRT 0.452
g |KOR 0.969 § KOR 0.312 g |KOR 0.185 NLD 0.778 SWE 0.323
© NLD 0.714 NLD 0.537 Z NLD 0.448 PRT 0.347 UK 0.959
PRT 0.527 PRT 0.509 PRT 0.368 SWE 0.993 USA 0.193
SWE 0.958 SWE 0.916 SWE 0.605 UK 0.539 Ave 0.600
UK 0.975 UK 0.627 UK 0.321 USA 0.564
USA 1.000 USA 0.991 USA 0.418 Ave 0.617
Ave 0.823 Ave 0.672 Ave 0.458

Note) Country codes are as follows: AUS, Australia; AUT, Austria; CZE, Czech Republic; DNK, Denmark; FIN,
Finland; GER, Germany; ITA, Italy; JPN, Japan; KOR, South Korea; NLD, Netherlands; PRT, Portugal; SWE,

Sweden; UK, United Kingdom; USA, United States and Ave, average.
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Boykoff and Boykoff(2004)
Balance as bias IPCC
IPCC IPCC
2000 2 18 2

( ,2005)

® Carvalho(2007)
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Change, 39, 621-642
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Carvalho, 2007, Ideological cultures and media discourses on scientific knowledge: re-reading news on climate
change, Public understanding of science, 16, 223-243

, 2005, , , 64-97

252



mEEEXMEE L TOHRRRIUEOFME .
A—ARY - A7y bOFAIKREIZZ 6T A1+
Economics Analysis of Forest Sinks and
Carbon Offset Programs in the Forest Sectors
OFEWE—"

Koichi Kuriyama

1. FCHIC

BB RICIIZEO A NBRLETHY, BREASRIIHEESBRFCREREELZ LIF
TENTFTRHREINDZENDIEBEXNROaA N gRnED L TWD, —JF, BARIZIE
ENRITAORINIRE T D Z nbiEBEMASROP CEELEHEZRZL TS, T2
b bF, ENTITORL TV DIRBEARKDO a2 N Tik, BEBAETERE L To/RAKK
WROFEAC, B—ARy 7%y "OIEHABKREICL O THER EHRKRERICED S
LOFEEALEHERSNTI Ao, 28, BERBAEHEOI X SO THERMEB KK LT
WD DA Dy KT, 2000F IC/TON I MIERIBERRL RO X A7 75 — A2/ T
Dz b e, BEBALXMKOIAMSIICB T 2 HHKEROEEIZ OV TRITZIT S,

2. AR T+ —REBEHMRBRIGR

BRI T20204F & CICIR SR T AP B 2 1990 th25% HI+ 251 L vwo HHHIE A
BT WL, TORBEZERTHIICEZHEO X IR LETH D, £ 2T, HEKIERE
MEICHETI2HMEZESIAREEZES (XA 74— R) R L, THEEEZERT
L0 ERaA NEHAE L, BBESRBIBRE~LIETEEZONT L 2RO,
B AT T 4 — A[L20094FE10H23H M H11A19HETON 1 » A TSRO EE2ITV, EEE
fbxtRD a2 A FFHEOFKRIC OV THREFTZIT - 72,

25% M & FEBL3 2 7k, EARSEHEIR (Wb TEAK)), A7 LYy b, &
HRERINFERH Y, FHRBIFEITEELRERH LR TeZIx2b0h T2, L, 2RX7
74— A TIHENHEHETTHO 2 2 MZoWTEE ZEm MBS IThbhizolxt LT, AR
FiZoWTIHIFEAE#ERSN o7, 2000FE12H1IHICHME SN FRIERY £ & T
1, TR E RIS DWW Tk, BLERS TIRARMREFE IR O FE L — v 2 K 2 [F B A8 5 78 fik
R THY FHENL—APREDLETIHERNIEE LTHEECELINERREL RV, 5%,
EEEZ W ORI Z BBD 2N D GIEMERTEL L TCWSMERDH L) LRI DET L
eote, DFED, HBHARBNIEDO 2 2 oL, Fo<{IiThbhTICHAH%OHEELEINTED
Th D,

FIEN R F S WFFE R Division of Natural Resource Economics, Kyoto University
T606-8502 L HER £ L X AL B JIIGB 4y BT TEL075-753-6192 E-mail: kkuri@kais.kyoto-u.ac.jp

253



3. ZMBIED IR M EHAREOHE

RBEAL AT RO 2 2 R ClX, BRx 2R ENO a2 2 Mg iTbi, RERO
HIZIEHEO LY ICHBHARZFICERTEZL2b000, BEXREBESCEBAFER &L
DERANBPNDLDOETHET D, ZOLOHIRKEHRAOK NG OEEBENICERT H 2 &
MEE LW, 25% % T X CENPEHHIJ CEM L72%E, BRI EIE H %52, 438~87, 667
M,/tC021Z b T D, ZAUIARE R A A T REFRARRLIIE 2 FIH L7z & & o Ak 3t 5K
DaArzEERIALZLEDTHD, ThbE, 26%HIBEZERT 5 ETIE, KERAAFHE
BN 2 EOBRKBEERNEH THDE ENVZD, 5T, KERAAL A BREOFE M
RN R OHEHE T, REHRE T A OPEHEIR - WU &V o 72 R LA D, (LS
FRHFIERCKIREBFE L W o ok 2 R AR OBESCHIBIER ICL BRI 5, bbb
LY, AT 74 —ARETIHE, ZTH LTERBIESGRELTCORENKRBRDERSIND Z &
X olzOTH D,

COERIZIE, BZHEIBICENT, BREDROEENMOEHEL WA RDOREE~DE
MkZa & OB RO T X M2 FEMICT O MAERBENFEELRZNWZD, Z05H0
WoE NV, ZOMOSTHIZHRXRTHRAEELIEFT A2 ERNB2LND, 4%
X, BHROBICBOTHIRBAESKRDO 2 A NN EBERFRBEDO > & L TARKEHIC
oz ERRDENDETHA I,

4. BBEXNELRRFICRIZTEE
m%kﬁ%kbf@m%%Wﬁ%ﬁ—ﬁy-ﬁ7ty%m%%i%m%bﬁ%@%&&
T, BAMIIE L LTOEAFESED-0120F, Btk & 0 HKE P 2 09 12 E i
LD EMBBEEN, THIIRELEICL T 7 ADOHREEZLT-0T, LoL, KMEED
R EZAT ) EBRMABUIR E L TORENREONRL 2D, &b, TR
DEKRDOT-DEM TN THEE IR, KR BICHERRZITONL RN — AR 2 TEY,
KM APE L BB RAMSL LR WRAENELC TS,

RERBHEIL, AKEREOEBEZEML, BENORKKELHAET L2 L TAMBHKR
50% % BIE TR -HKEBFET TV Z2000FE 128K LE, BN -HKEFET 7 T,
KM LRBEORb Iy, BEEMEZ a7 ) — "L ARMICERRT 2 Z & TR
m%%mﬁﬁﬁékbfméoLWL,M%ﬁﬁ@ﬁ:x%mkiﬁmﬁ%aﬁﬁﬁ%-

HEBEBAT T 2BV T, ZRABINESLD —Ry « 7%y PBAKRECKIFTHEDE
BIoME, FEAEERSNL TR, 5%, BB TRAIREICKRITTEEL ST

6kk%u,ﬁﬁkﬂ%k%¥ﬂ%®ﬁ%%ﬁﬁﬁ AUTZ B T2 7o BUR B O B 25 R AT R
?&)650

254



The Potential of Local Carbon Offset: Transaction Cost Perspective

Takuya TAKAHASHI

CO:

CO2 kikito

CO2

School of Environmental Sciences, University of Shiga Prefecture
522-8533 2500 TEL&FAXO0749-28-8329 E-mail: tak@ses.usp.ac.jp

255



2009
CO2 2006
11

CDM
CDM 5,671 54
1% 2010 3 1 (IGES, 2010)

David SuzuKki
Foundation & Pembina Institute, 2009
van Kooten, 2009
$0 7/t-COz2- $158
185/t-CO2
$0 7/t-COz2- $34 63/t-CO2

David Suzuki Foundation & Pembina Institute (2009) Purchasing Carbon Offsets: A
Guide for Consumers, Businesses, and Organizations. David Suzuki Foundation &
Pembina Institute.

IGES (2010) IGES CDM
<http://www.iges.or.jp/jp/cdm/report_cdm.html>

van Kooten, G.C. (2009) Biological carbon sequestration and carbon trading re-visited.
Climatic Change 95(3-4),449-463.

256



OAEICETARELT ZBRIERFHHAIBERICET 5200

A Model Analysis on Optimal Intertemporal CO2 Emission Reduction Pathways in Japan

oKIE IR -#H FET
Shota Ohtsuka, and Toshihiko Masui

1. FLC®HIC

DONEIX, COPISDFE R % 51 T, 2010414 12 120204 £ TIZIREZ R T A (LL FGHG)
PeH & 2 19904 th25% M 2 ) & W) A2 KBEAB M SO FERICHEM LE, L
2 L, 2050412 I i [E 2K TGHGHE H & % 19904F L 80% M+ 2 = E MNEBEM R AE L 72
L. PHEEIEMOBE L OBEAEEZEI L LDICT HILEND D,

TOXD MBI o TITO LT ATHZEIC . B 5 Q007)H 5, £ O TiX, 2050
FIZGHGHE & 2 19904 EL70%HI I 3~ 2 th &g 2 8k & L. Z AT T T O X3R5 AR 2
SHLTWS, £/, 120500 KK R#FAHE] > F U 4 F — 45 (2009) Tik. 20504F (21990
L TO%HII 2 KBLT 5 72 D120 75K | ’iﬂﬁ“é L2 mifrbh T b, KIFZE CTiX
I 5 Q007)ICHE T U TICARTHRELLEL T, ST &1T -7,

(1) 20504 @ GHG HE H Al 5 & % 70% 72> 5 80%1Z LT %,

Z OEFET20094 O F FESH[E B M IC B\ T20504F £ TIZ GHG % it St 21K T50% .
SHEEEETBO%HIHT 2L W) HER BT o2 SITERT 5,

(2) FrL AT, R Z2MNM 2 CFEMT 5,

HIJE 5 (2007) Tix, 20504FE DB & L CRETF & 007 E SN, TNICELIRK & T
TAFHICE>TRLTWD, FHEEE L CT19904F L 25%HIJK & W 9 BEN RS - H
B, EORHIHMBLMVMAERRIN22H Y, 29 LFHz2 B0 A%z CTHEm
5, Blo, =R X MBI TH L REBEBRMICOV T, BHIRTHR KD CO24HHIRTH 5
Tl BREBRMBEIEMCE S CHEA SN0 ENREANRLETHLZ LD, A
FCTIERHBEERDO KT, BT, KODET THR<2050FF TIZEHEANRLIAENDH LI
BEAM ., FFICHAERT XL X - RBREEITE N (CCS) 20T, RT vy X
BHAZMEAICHREL, TRDHICOWTHEHEMZREAREOSIT 21T 5 72,

B) AEMIZEZ N TV HREIEZNENICRET S,

AT TIZ, TR AF—HREESH L VEROBHOLE(IL, BffoEAREICED
BFAAEMICEEIR TV, UL, EBEICIE, 27 LAERUESCH AK T IZREMN
‘O HBICEST 20 TIERLS, HINOBEARLA My 7 ORRIZIELETELT DD
DThHhHEEZEZLND, ZOH, AWML TIE, THE THAENICHEE I LTV 72 H i

RO TERFRFEGEAL DB T AR 2 T 8% T152-8552 S H H B XK 1 2-12-1
W09-100 TEL&FAXO03-5734-3319 E-mail: ohtsuka.s.aa@m.titech.ac.jp
TOESBREMET SR X T ABFIEEE

257



B, WARNICIREES NS X2 ICETVEEE LT,
PLEOEEFESEZETRY ANTZET VA H T, 2050412 GHG #E H & % 19904F k. 80% Ml 1§ 9~
HEWVIHIHIKICH LT, EHMHOIEHEDOHRL S CO2HEHRK 2 mir+ 5.,

2. WA EREBELEHSOFIA

AWFFETIEHIM 2R Z @ Lo 8o k2 8 AR A2 KD D701z, #IH 5 (2007) THE
A Twa @ ZiKELET VEHOTWD, RKET /L TIX20004F % & (220704 % T5
EZEOOH (M1 FRT LI, R AX—FEMANEM 70—, WANEN., +&
BEARA Ly 76 2) OFGIBAAEMMEOHMBMZ K KILT DX D10, BRRESRES
DIk x RIEB R NEMICHE IS, o, BEHME LT, K. &K, KT
2z, IGCC (CCSfr=x) | J&A ) (& k. ¥£E) . LNGKAK ) (CCSfH&) | BEFEY . HE
KGO KT EHMEZHICHMAE L THEELZ, HHLSERELLEEDM O[S
TER1IOEY Th D,

20504 DAL IE, BEE 5 (2007) TR SN TR BEIEE NG R et (T UV A A &L KR
EENREFESH L L TCENRVWEHICIYVEZ 2BV AR E T IAB)EBRAEL TS,
HAMRERZ XL — %2R KIBEAT L6, 205041219904 L 40%HI ) £ THRIGE & 72 D |

TAXNX—FE HAWEHICRBOTERLIEMRAILE LD 2R LT,
ooy, F1 BEAAR—REHN LR
BEER | BER (W wA
s 2 — | ) B [9% g% B | £H
K RED & kw(CCsS X
i o= T (Bfr) | BA/KW |[CO2FEAIME| % | &
SREA c ‘ £ & t-CO2))
LI 9{ il 2 EHBEA }_){ fit 28 ‘ IGCC+CCS 44.1 70 40
-m £ = LNG+CCS 345 1461 70| 40
sHmtie —— = :
I T pjrmEseml | aams | [y 69| 47.5| 79.8/1.0-1.5] 12]20~30
| EEE e Lj WL ‘ ‘ i BED 25 0.14| 0.07| 65 20
L EX BhEE 19| 10 14]0.7~3.0| 20| 17
EERAHD | 22.2| 14.2 77|/ 0.6~16| 35.5 17
K1 RXEFLOMBE 7v—K s 50 0.34 0.1] 84.2] 50

< E g B E k>
HEHF = -

B, HERBREE12(2), 161-169

i I L — -

EN=at 5l

| - A5 R A A -
F U A EZFOFEEO A EEM,
2050 RE R FES ) v F VU A4 F — 24 (2009) KiRFEFESICH T 7-E

s 75 -
e BR B

IR Z - B
12(2), 153-160

http://2050.nies.go.jp/material/20090814 japanroadmap_j.pdf

258

55 R

FA R EE - B ELEFII(2007) Ny 7 F ¥ AT 4 70T K D R BE ALt B kR

HEHR A (2007) (KR FEAEE D v




BADHEE COBEHAIRICE TEANY OV THE
—Act then Learn 7 7O—FZ#A WY 3al—Y3ar—
Hedging Strategies of Japan’s Mid-term GO, Emission Reduction
EBEME”

Kazushi Hatase

1. [FCHIC

EWIMZ COHITR BN AEEREZRZIRT P W THP B 2HIEBERELERET D ik s
L T. Act then Learn 7 71— (Manne and Richels, 1992) 3% %5, AWF%ETlX. 2050
FITBIT D COHIAMEICHIBEN -+ - KO3 FUFZHEL, 2020124 T 3D
DTV FAOENZRIRT XELPHAT D5 L0 ED F T, Act then Learn 7 7 1 —
FIZX DR REILZITo7 (ZOMEF. M1 ZRARLIEa»0 50, 25 L THLI
7220204F £ TD COHI AR # 1X Act then Learn 7 7 —F (2B D [~y U 7TEIK] &
FEXIL, RMFECIEZINZHAOEE LW HIE COHIMEEE A L TELEITH,

2. *MAE

Va2l —3 3 ETFTIICIEL.GAMS Model Library (http://www. gams. com/) @ ETA-MACRO
ETNAEEELELOEZH W, EREEAIE, (1) AEERMEOZET (2)Learning Curve (¥
Sl ) o AN (3) Act then Learn 7 7u —FOEATH D, AEBEKICHONTIL, 2
HOZIAX— kAT FNAL X —, IR AX)EHREL. 25O OB E
HHRICLE, 202 b AT x X — 3% OB AR, o x /L% 1% Twvo-factor
Learning Curve (Kypreos, 2007)IZff-> Ca A MWL TAHAHE DL LT,

Act then Learn ® HEEFR EIZ D\ Tld, 20504F (2815 % CO,HI I8 H HE 2 19904F L 60% K1 Ik
(KR & /) (R 7T0%HI I8 (1) « [RI80%HIJE (CK) & 9% TAtL60-70-80) & | HIW HAE A4 T
199045 EL40%HI 80 (HI I8 /1)« [RI60%HI I8 (Fh) - RI80%HIJE (K) & 3 2% [AtL40-60-80] O 2
VHF VA EERE L, £, DO Act then Learn 72 L (RNEEEMEZ ZE L 72, @
WOV Ialb—va ) DALY TTo

3. BRI UKR

M1 T IV AICBTL CLiEDORMANEZTRT, 22 TIE, 220D~y V7
HR WS (AtL60-70-80, AtL40-60-80) (ZH1% . Act then Learn 72 L ®FFH A5 R 3 fdE (1990
FH60%., 7T0% . 80%HII) % fF& CTax L7z, AtL60-70-803F U A D 20204E 1281 5 CO,
PEH &%, Act then Learn 72 L7T0%HI L 0 & L &N/ &< 72 b, 72, AtL40-60-80

* HOF KRR S BB 22 B Graduate School of Economics, Kobe University
T657-8501 M HidiX SNH B 2-1 TEL&FAX 078-231-5788 E-mail: hatase@opal.kobe—u.ac.jp

259



U A D20204E 1T BT D B1 COBHEDRMZEIL (GtC)
CO, HE tH & 1 . Act then o040
Learn 72 L70% HIJE & 1F1F
FLCIZksbd, ZDOLHIT, 0.35
RIFFTDOFERENR T X — X |
B CITHI A EAED T 030
b~y Uy TEE OB O
CoLMMBEITSEEEDE O

W E WS FERIC Ao T, Actthen Learn 60-70-80 \\\
WIT . BFEFER N T X — 0.20 = /\ct then Learn 40-60-80 (2005-2020%F 0 & ) ‘\
0,
57 i: E @*%E%ﬁ% é j,b é 73) - - - AtLELD—X (358%8) 80%
0.15
ZWSDTD, BEAT A 2005 2010 2015 2020 2025 2030 2035

— I (BEfEF2E 2 S B 12)

/AN e I KEFREL T, AtL60-70-80 « AtL40-60-80 « Act then Learn 72 L 70% HIJ » 3 #
— 2B LEMROFELER (RESR) OLHELZFHEL, R1ITxRLE, kB, £
FFIL T A —H % Min -+ Max O CTEL S EORERO [ KE — K/ME] /[ KAHE]
ELTHELLE, ZIUEFTENRNTA—FDH, COLEHBIZREIEETI0TZ LY
—HORBEHAME - BRBIEE - XL X -0 a A FTHY, TRUND T X —
ZDOEBITHEBH/NS VW, ZO5b BERBHEELH X ALF—OHH 2 X MTOWTIE,
RICRENTEETOERICKREREELZRIZTED, XTI A—FREICB O THICHEEIC
MAHVEND D EF A D, F o, PR SR EIT CO,HIICE S GDP I, Learning by
Doing DEEHITRFMMEICH L TRELREBEBNEZR-TEY, SICLoTiEIN D DO
ELEELRD, LEO@EY, 2500~y P ZHBEOM O CO, M &E O ZEIT /NS VA,
EEBOEZDEDIE, WTA—FRIRICEL > THBOTRELSEDLDIZ EN Dol

K1 NSTA—SERICHTIEITELEROLEHET (2020 FFrm . MHEKEL)

TAIHEDLNT A —H Min |Max |CO:z#Eii&E | B~ x% & |GDP#EA | ik FEAME
TR F—[ORBEHIME | 2.5 4.0 28% 57% 57% 55%
AR JRE 3R (4 2R) 5% 9% 24% 75% 97% 90%
TR FX —hELEEEE) 0.2% [1.5% 4% 25% 41% 54%
foll A B ] 388 A o (4 ) 1% 5% 10% 54% 88% 56%
Foxu=a 2 ~(GMEMC) | 6.6 |16.5 38% 76% 93% 89%
Frex=ax b FROGAH/MKC) | 1.0 6.0 8% 48% 50% 74%
Learning by Doing ® %t | 0.1 | 0.4 13% 62% 59% 78%
L. by Searching ® 5% 0.0 0.4 11% 46% 61% 71%

TRFIIEGBIED LA 3 2% R T

260



MFOBES] ITLP2REDMAOERREFERAE

Green Gift: A Pragmatic Measure for Drastic Diffusion of Low Carbon Equipments

OWE AN
Yusuke Matsuo
1. FLHIC
2008 F D H AR DIR BN RN AP H BT EEFLA2%E E WVWELEH WKEIZHEED FFIC
FREWM D COIEMITE L L, KRFELEE~DOBITICBITARERMETH S, ZhiTxL
HARBFIZ T25%HI) 28T CHEERE — R~y 7ZRE LN, FICEEHBMIZO
WL, Bl H R L LT, KR FEER O K& &2 FEIC20054F EE40~50% Bl & v 5 &
K BEEZTbH L, FEMMOBETIE, SHI0FER TRBEREEAREZBED
K120~40f5 (1,000 5 LLE) | BAIRBLRLEZBEONTEFICE & LT 2R ENLEL
SN, TOERIIAES TIERY, FI2E, SROKLRLIRECEEOL K TIT., Mbha
BIERORFENERHERBICLVIEFELZOEARNKRIBIZMELEZRN, ZRATHREILOE
MREFEIT BT E D A% I0FE CTRIEAMEE L, 0005 L)L &3 5121,
BAEDOIFLWS—ATEANKONDILERND D, o> T, BAEEMITIZEET O R IC
MAZTHERLIZEANKRPLETH D, ok, KIRFEIERL K O R KO E TS5 72085 %
HTHY ., —RICKEIEFEE L2005 FRRE | @& 20 R 46 5% 132805 M2 B o 4] 1 £ & 7% o4 2L
EEND, ZOMWMBEEIZIO~20EO AN TR EABRNAL N, A6 EHAHFEOHE N
FTTHHHAMMRIIRAEEEN D72 (30RO FEHME PFEFIT — 450 F . 40/ TH 2255 1),
BEOBRRSLCERARLZ LB > TREM - DEMICHHEEZE> RBN2\0, —JF., 60
RU Eo@mmtt R B R2EELZA L, KRFBBLZ2EATIRBEORBL D 5
Ax b2, EHoORA - HERNMBEZAi4E S LB OB AIIZHEBY THh 5, it
ST, RRFEHZOERIZHOWTIE, EROKRERGEAMN (HEE) OKRFD - LEY
Wz Lz EC, BERYNMEBEEDONN—KNLVEZ VT THXLIRBRB/KRDLND,

2. WA E

ATk, RMHBEOHRWT (BHAMMR) I8N, KB odbsEEmitRITE
HEEICHBHTHL V) “FBEAOKBEAZEOX Yy v 7 & WEEHO VY —
AETHD D Z 2B LT, RRFRGEONYKEMBE oMK ZAHET oW L ) i
R, TORREBBERRT Ly LIZOWTHRHT S, oM ST, HHEICE 2T,
“BHREEZFFSTVEIBLLEAL - BELIA (GEHAR) A, To1d - 2 (HE - fFK
AL e LT, EKREHBEZTLELCN (E) 5”7 Lo boThsd, I, &
BT IR 2 EEEZ A L, (RKRFEERB O BEEEZE O RNOB +odbd, Eioik

OMEIE N M ERER BEERIS AT ZE RS B B VE BF 98 & % — Institute for Global Environmental Strategies
T651-0073 EE R PR X g REH 1—5—2 TEL 078-262-6634 E-mail: matsuo@iges.or.jp

261



SITRBEMBEOMPICEMLIZWEOBEREZRES L LB, TR L TMELDOET
BEZFRELEVWEWOIRFEMLREL LS, OMETIX, BKKERFOWEZ®E LU T,
O TR~ EEZET) TREME~OHERR W5, Z o0 B EFEBICHZT 2
ENTED, ¥, BWEOEWFETH 2 BL%& - FR AT, KRB HIFE AN LD LEE
I A U v hE2EZTEDLN, TNIEEBICH> THEEI0~20THEBREOE &M G 2%
LZOLFAEOEREZREDL, TECETCBENVNEREL ICE - TRERFAERD, OF
D, OBEIX, miHEROBRLEELEFICHNHREDEL 2 YV 7L, BBV FT
HoLEEER, EWFTHLBEMROMNFICAY v bbebd “WIN-WIN VU 2— =
VP EERD, TITHEH, ZOMROMEORF SRR FHE L KR ICONWT, milmE A
B, mEmE O - RRARE, BROBEERBEMEERSELZEEL, ThZtho 77 7 ¥
— BT AARMEFEEEZMELZETCEY T IO Y I 2 b —Ya v EHVWTHRHNZITo 7=,

3. *HHER

BEAF ST L 0 o & i BT R KOB5Y ok
LT ttHr . 5 HRIIRI A F - FR A Fr 03
D, £, BHOLDEELE FHRIZ oI Ak
LR IePNGE F2NES Y JpUN ) L
720 KI35%~T0% (mAE60%) & o FH1E = 1 57700 &
SNn5, 2. MEMBECLY GO T ’
HaEHELTHLIVWEEZD ADOEE 020 w000 U1t 1500000
18% ~55% (R MIE30%) & ARjE & i
o, kO G ORI, g5 B sk oM~ =y bART v VR

B CTERRBEGEZRBECTCERWVWERLRWVWEOYMBEGINND D0, — P 6K R EK
mERBTEDLHZ L, ENOREEN - FRETHLIZ EnD, ZOHIMNTZ VT Dk
RKII50% 2 Ik HE L T HEM Oy MEWME L, CNOAEEEEZEBLEZYI 2L —v 3
VOFER kOB G & T 5 2310005 EH A 2 D ATREME 1T AI82% LR 4, BUR
FIFBEEICL D 3005 HHU ECRRERBELZ SR SEL L HBICADZ Z LR RSN,

160

140

120

0oz - 100

=

20

T T
2400000 3,000,000

4 . i

PEDOBEHIX, BE T HEHBECOBRELZHZMLTCELIRT Uy A0 HDH T &ENR
SN, ZOF—F—TORBOXRIT, WEMBEOERTF A 7 vEmE L, BiRDKE
BER OGRS 2L b METE D, 72, AHREERT 5720 0 F B o kLK
BWIPRTHDIN, ZOE, MOMWHGICLVFIRE2H/L LN TELIRREBLBA T LR
ML D0ERZEMT 22 L bHBICAD, OB SIT. EARMLONVEE K H., B’
MEEE2HEFICHANEMEEDHRNEZ Y — b L, FESMOEKRFLEZRKD LD,
> CREEMRTRERDAREMEND D,

262



GHK simulator i2 X527 —> « X v 1 — « T )L ~OEEHOMHE DE A
Introduction of Correlated Error Terms into the Kuhn Tucker Model by GHK
Simulator

T -

Tatuso Suwa
1. BB
EHE, L2 Vxz—vay YA MOJHICIE T —v - Xy — T W (KTM) A A I
HHI -2 5, KTM IV A FiMEI#RT — 2 ICH#ERI 7 e RFEFHNy 7 75~
NaeHBE25Z b, EFICENTZONFETHLIEEE 2D, —MICKTM T Y4
N LI EEMET S, ChETRYEDO KTM O ZETIEZR S OFREHEICHT L
DA EREL T, MAEHMOMBEZPAMICIIBEL WAy, L LIICEZEMICHEE
NHDLZICHLELLT, T2 ERLLLHEELZIT LGS EMHEBEOFHERBH DAL
LB DH, KTM TOEY A FORRERHIZIET V7 — MllETIEAFRATRZMEA D TR
W), REOE#] EFRAEBENTNDLEEZLND, TNOLOHERBIEIEBOI A DA
ZENEFELTWDLARBEN+SICEZOND, ZOSAICITRERMICEWMHEBENET
L5THHH, MOMESTFICHZMIT D E, HitHE TCHFIOXIXHERT — X 200+
LR, FR—EEOREIHT X220 T 2BIEREHOMBE % % E L 72 Seemingly
Unrelated Regression(SUR)ZE O 28 — ik TH 5, KTM TH [AARICEREZHOMBE %2 &
BLEHEZIT)I ZLICL-o T, HEMBOANMELHERT L2 ENEHETHA S,

2. AW FE
ABFFE TIE Suwal(2008)7% 2005 4 10 A (ZdbyEE O HIE - REFHNOERICTH L TT -
T r—MNRET—FEH VW, ZOT7 7 — FTIERERENICH D BHARANE~D TR 1
6EE 1EMOFMEEEMANBET —2 ({EFT. s, HHERLE) ONEZT-> TV
Do AMMRETEHFEENICDH D 5 DICHAREZXRIZL T, RO XD 72 Additively
Separable 72 Zh FHEI % Fr > N DO H I KA E 2 K E L 7=,
rxnij(?12>i<Ui =iexp(y'qj +0's; +¢g;) log((X; +¢9,.)/ej)+%zip

j=t

st. p'Xi+Z; =Y, st X;20, V]

(y

TTO. vy 00 plFHMEET RE AT XA =2 XilZdiM BT v Zild A ki 2
B EE VA FPoORE, si ZEARE, pilZ VA b ~DOfRITE M b YilZFI
i TREHTH L, L OFITMETITZOMBEHNT XV ZAMITHE D EE S TV
LD, AMETERO LS ICSZERER MU D LAE LT,

e E KA
T 060-0809

R FPe 185 A

LB
e E LTI X I 957 7 T H E-mail: suwa@hops.hokudai.ac.jp
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Eiy
~N(0,%),

Sik

> =

Ou

O

2
Oy

MRAHOHBEEZRET 2H5ACELEIZEBE» 2 LHEMERIL L 20 | HEOBRIZE

WOREEEEATSHZ ENRHEK WY,

AN DL~ contribution Z i T2 Z LI X VHEEEZIT - T,

3. HERR

F Z CAWZE i GHK simulator z v T4 A

GHK Simulator i 12 KTM O XN T A — X2 OHEMEITR1IICREIND, ST-RK1 DA
TR EHEZEMEE T2 T VOHERBE LRI RL TS, - EH: OMB

FREBATHIOHEEEITR 2 THREN D, RUFIEOHEE R RS 45 HARRNE

LREHEMICHWHEERR D Z LWL MNE RS T,

7%

£1 RNRTA-FHERKR
BEEOHEBESR REEOMRABEE
NS A—4 HEEHRRE t & HEHRR t B
vi(E$HIB) -6.4864 -3.4546 -3.4569 -3.5102
v(HFRAthEEmEEE) 0.022413 2.8143 0.020253 2.9961
ys (X 2AEA =—) -0.86589 -4.1897 -1.2756 -6.3077
&1 (1 A1) -0.00588 -0.74635 -0.00464 -1.1505
82 (E#5) 0.049586 0.78122 0.064358 1.8242
83 (& A 80 -0.19813 -0.91959 -0.40501 -3.1499
S.(FDEE) -0.00104 -0.27699 -0.00643 -2.756
p 0.24294 4.275 0.33856 6.173
01 2.7941 15.267 1.4732 17.281
o2 3.2922 18.256 1.7117 18.131
03 2.889 14.58 1.5187 15.035
02 2.9612 15.515 1.6992 14.486
o3 2.9827 15.003 1.5599 14.567
*f 8L E -2191.968 -3151.776
ZEAREY 428
= 2 M BER AT S
€1 €2 €3 €4 E5

€1 1.000 0.956 0.925 0.912 0.883

€2 0.956 1.000 0.955 0.959 0.947

€3 0.925 0.955 1.000 0.924 0.923

€4 0.912 0.959 0.924 1.000 0.937

e5 0.883 0.947 0.923 0.937 1.000
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Kuhn Tucker Model IZ&E 7531 AEHDEIREERED LR
A Comparison of Functional Forms and Benefits in Kuhn Tucker Model
OF: J1TP:¥ 0
Tadahiro OKUYAMA

1. FLHIC

AR KA EOM SR E DT — A B LI OFRARARBIRESEZR OIS Z N HERS
& 7> 5, Kuhn Tucker Model(BA F, KTM)ZH WL 7 V= —3 g o FEEDMF 4% I R4
LB ITEOR TS, AU b s T EAVERMEORRE, Bi%ET L ~00 Ak
Eex DD D. —F, 2L OMETIEHD —>DOHHBEKZ M WEZFHBEINIT DR,
B ONABEE CHBE SN ERMEOEICET 2NV 2. BN RS & 7250,
BB ORRDERICEET L EIFXBEABIETEHISEREATWIERTHD. 22
T, AMECTIIEEMEICBT2EHONHBEEEZH, HEOLEEERT 5.

2. oGk
HEFE 72 & N JE A 1T Phaneuf and Siderelis (2003)3 X O von Haefen et al.(2004) 2 7€ -
TWb., oA M, Bz, MEEEORT FLx=(x,.,xy,), BREEOZ kL
q=(q1renqy), WEHDOXT MV % e=(g,..6y), NT A =X DT NvEy, AU
DO ~27 bv &z p' =penpu), DHBEEZ U=U(zxqsy), THEANZ y=z+px & T 5.
AL DWW T 00U/ ox,)/0g; =072 0(0U /0z) /0, =072 D F_ b Z AR E L, il D EEIZ DWW T
TEFEOSFMHICHI bDET 5. L EORER L O Kuhn-Tucker S2F:0 6 X (1)H 15 6 4,
XLxE glzo>VWTHS ZETcRQRHGELND. 2k, dU/ox=U, LT 5.
N (Us (v -PXXq6,7)~ pU-(y —P'X.X,q;6,7)) =0 (1)
& =g (X,p, . q;Y) if x: >0 (2)
HEFFICH WD RERDMIIT XA ERE L, ZOBERBE [(&,00tisEinsenén) & T
LERG)ELTRIAEIND. 22T, MEEENELRDIGEIT (a,mer) > (21(X),. g (X))
EEB LI OOYa e T I THDH. THJDEFR g /o TR HFBI L. vIkA
=NV RITA—=ZThD.

8k+l

am
I I _f(gl,...,gk,5k+1,...,gM;v)xabs|J|d5k+1---dgM (3)

—00

MBI e EEHARE L, #itziTo7. 2L 3MEEZRT.
Type2: U :1nZ+ZZl‘P(-)ln((x_,- +49)/¢9) where Y (-) =exp(]/qq,- +y§s+5,-)

Type3: U=Inz+ A{ OC)In(x, V() +60) where Y(-)=exp(y,q: +& ), P(-)=exp(ysS+ &
Jj=1

Typed: U =(1/p)zr + Zild)(-) In(x;¥(-)+0) where W(-) =exp(y,qi + & ), ®() =exp(yis + &)

3 i B R B 2T A A - I T BR B 22 B
T105-0001 #EXFE /M 3—18—19 B ~J /L 3F TEL:03-5470-8415 E-mail: okuyama@jterc.or.jp
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3. HHBREELERA

HERHICIT B R O KRG 26E T ~ORET — X 2FH L. sifEE, #HEFTSG, H
XY 7 Mo CHBBEKRKnSGE Ol - BM2EHL, BE, ﬁyuyﬁ% AR ON N R
#ZH10M 4 & L, Wﬁ%%%“mbt.%ﬁgik%i@ﬁmmaé AEFH O > )
UAIZ2OWT, KIBEOEEIEZAIC %ﬁéﬁzé_kﬂﬁméﬂét , REWE
7DV:7F@éﬁ%F®k%ﬁ®@@%W%#%mW&TWﬁbtﬁA®@§%%m
LTEEEZRTIELE LI EARKIIATH L HHMERZREEAF RO EEZXIZRT.

iRt 7 G5 | Type 2 t-fE Type 3 t-flE Type 4 t-fE
g 0.854 34.163 0.899 35.125 0.984 35.964
v 1.097 77.932 1.099 77.642 0.948 80.904
E 8 -9.746 -94.788 -9.687 -94.163 4.394 10.253
A fhn (% ) ) 0.006 2.320 0.006 2.344 0.015 7.077
RO AE | s | -0.137 -3.059 -0.137 -3.058 0.023 0.597
NZAE q |-0.0067 -9.032 -0.008 -9.425 -0.007 -10.238
) - - 0.9167 32.434
F B -14227.18 -14216.08 -13846.46
1,401
1,600 M
4. FAIRKRLEER 1, a0
F9, HEEFHERICOWVWT, 0B8XTy OfE 1,000 _
ZEERD, KIEBEHOREITZT X TDO Type i 1,000
WCBWTHAE L 72> 72, Type 4 128 W\ Tl % il L
DEHEED t-EBAENb DD, Zib DfE%EH Al R |
WTEAFMEZIT-o 7. 2KME LT, BRE A
BOWHEENKE 2 51F EFEEOEMER A 1 II I
WxMBEMIZH o7z, FHEBAHEEZREL TV ' ':m: AW A% SO RO% SO HON S0 TDI
WENLLLDOLEEZEZOND. bR Hl#
2 E WEI B 1X Type 2, Ik T Type 3, Type Ty F oyt W ymed

4 DIE & 72> 7=, Type 35 & U Type 4 O BEEIE TII G HBEBENICHEBEENH 5720
AR S o4 1L Type 2 KV b {RWEE o7 EFEX BN D, KIZ, Type 4 1% Type 3
Dz%w (/p)zeE LTEY, pOFHRZITH 2 & CHBEMEPELS ot bR EIND . 0B,
CZTHHAILEEEREDO R/NIANTA—FDOHEIZEKFLTWVWDL EEZLND. MikElE
FONT A= OEEHR - LEGAEOREICONWTIEERSTHRET S.

& E XK
1) Phaneuf, D. J. and C. Siderelis (2003) An Application of the Kuhn-Tucker Model to the
Demand for Water Trail Trips in North Carolina, Marine Resource Economics, Vol. 18, No.1,

pp. 1-14.
2) von Haefen R.H., D.J. Phaneuf, G.R. Parsons (2004) Estimation and Welfare Analysis With
Large Demand Systems, Journal of Business and Economic Statistics,Vol.22, pp.194-205.
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BEEBHRELI-ICE T HVII-Yav @M : M SJICESCRTERZOER
Valuation of Recreation Benefits at Nagoya Agricultural Center
based on Count Data Travel Cost Model
H Oy
Yoshiaki Kaoru
1. [FLE®IC
LY —a B A HEE T 28BN FiE D — > ThHHRAT B HETIE, B 81502 #2300 2 %%
LT TR & e/ ZFIE(OLS) THEE L, ZIDIHBERFIZRDLT I a—F RN — K TH D,
B A NI e 7R B2 B D LARESND DY, EEROF T — I BIEOH OB i THY, A
DIEEIF 2B, ZOXSBRATNT =FERMOPA D7 MELT, RUY G MEAD "HF M B H 5,
AN Y Gy A TURRG T [ B D B A B & 0 BN R AR L 722 D K0 03 0 28, B D IH 53 A TIEZ D il 9 23
FRFISIL, W e — A G el N TED (cf. 2, 2005; Martines-Espineira, et al. 2008),
AT, AEBETNEETORER Y —TOBMPAET —F2 v, O/ ZRIE, QRTY
oA, ZLT@AD ZIHAMIZESRITE MIEET VEHEEL, M RICEDIHRENRLTEHIND
DPERRELTZ, £z, BIMFIA T — 23— Rt m i A L 2720, IVFIRBEENZ WRIHE 235
ZEEHNAEREILEE DNDEARTM RS AT D, 61T, SiMEEErlW ST B ITFELR
WOT, T—=2R BTSN TWDHZEILRD, TIT, AV T —ZDFMITBNT, ZRHDIEAR
HHRY LG 7 — 2 OB A IELICET A HEEBIT o7,

2. AoV bT—2 4
LU MR | ORI R Y, 5k, ZOMFE I E(Y) = o(p, X, B) LEE
Do plEL 7V —a MIAOEERITE M, X ATREENBEME, I ESNDGET LT
—HERT, AT EICKTHRT Y S A X Prob(Y, | X,) = w logZ = B'X, LIRBIA,
1 I Y! 1 1 1

P EI O FFE L BN A T BT DEVIHFIHINT B I TRV, 22T, L — ko b
—HGAAED—2LLT, WDIHAD A A% WD LN TES,

ﬂ uig (1_ uI)Yl Where ui — % , 0 = i
re)rey+1y 0+ a

AT =570 () L7 TED, WY E T A= GNERKITESLE, ZOAD “HY T IZRT Y
DAL —ETHILRD, Thbb, a DEAERITEWIZE SR B OHHEL S BN KT 528
12720, Var (Y, |X,) = E(Y, | X,) {1+ aE(Y, | X,) | OBFR A EE SR TS,

Prob(Y, | X,) =

3. T—4%
TR THLEETZ—I1T, BT EEDORM AKX 5720 1965 4F 4 A 124 R 1T R A XITHER
A, BAER MU AN O K - FEEE AT Qi AT TR O ictE vy, B

YRR R
T 466-8673 4 R T X ILERT 18 TEL: 052-832-3111 E-mail: ykaoru@nanzan-u.ac.jp
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BLOHS OV oc TRICKILT, B¥  zn4a T FHE EEE=

o . N FEER SEHMPE% 9.41  19.13
3 = 5

ERLAEDD, L7V Emrar PRNORE gran  a@oRGRA BMRA. o 0 o o

NI B e s\ [E FERE THEES) (A ) )

Pt CEABEENREEL LB KENn, B¥E £ e N EEEOER 4757 6. 66

M OFEHLEKREBEOGEL THR ATy & HEETOHME (= 1) 0. 644 0. 480

B, 2007 FIZHHT L —hRE TIES L A BT IL—T DA 271 1.3
o FRIBRIEHS - HE (= 1) 0.261 0. 440

127 =2 OBETHERDOIIT/R>TND,

3. HWEHR

TRETAHEFRIZBOTRL 7y MR ROWOIE, AD ZH M TUW 7 — 22k 3 28 E21T
STEGETHY, —BIEFMHIVL 7= — a8 03¥656 LHEESILZ, IV —BIICHWHITWD
B/ ZRIEDLOM IS HEE ML AEL195 ThHo7=Z D, HUV T — X ZHESAH S HEE M IL OLS 7°5
DOFERDIZIT ISy (55%) L7eD, a =0l a2 G E TELIEND, KUY U MmE0L A O “IH 5y #i % H
WHRETHHZLTHALNTHLN, AO _Hp M T — 2O Eat)liz B EIZANIZET ANHLDOL Y
T—a B HEEE (¥656) 1%, RV AR D OE IS HEE  (¥528~667) L K &E72 213700, OLS
DB OE IS HE TE 238 KEFA &7 > TWAZ e G AN, SR E AT T —2 L L TEL X, ZD 5
HOAHIFHE LV H 72> TCNBZEND, AD ISR IZHE DWW TBNR 8T 23 81 THY, 512

7 -4 OLS POISSON POISSON POISSON NEGBIN NEGBIN
NP H -ONSITE -TRUNG -TRUNG
EHIE 1. 945%%x 2. 88 1% 2. 854%%x 2. 903skkx 2. 814%%x 2. 147%x%%
ER G (6. 140) (30. 862) (28. 986) (30. 757) (9.129) (3.103)
X 1 wRITEHRA —0.00084%*xx | —0.0015%*x* —0. 0019*:%* —0. 0017%4% —0. 001 1%4% —0. 001 5%%*
(—17.397) (—22. 396) (—23. 643) (—22.071) (—9.967) (—10.941)
TW5 Fin 0. 00826+ 0. 00914+ 0. 0108*=* 0. 0097 7%= 0. 0100x*x* 0. 0167x*x*
(1.903) (6.961) (7.7176) (7. 348) (2. 544) (2.110)
Z Y H=H —0. 505%%x —0. 680%*x —0. 732%xx —0. 675%xx —0. 579%x* —0. 699%x
(—3. 334) (—14. 886) (—15. 046) (—14. 569) (—4.045) (—2.439)
FRIC A —0.0143 0.0518%xk | 0.0568%xk | 0.0532%%x —0.0392 —0.0885
7 (—0. 251) (3.079) (3.228) (3.139) (—0.809) (—0.926)
Adre B%5 0.0635 —0. 0490 —0.0384 —0.0407 —0.136 —0.185
=51 (0. 396) (—1.012) (—0.753) (—0.831) (—0.829) (—0.548)
o - - - - 1. 030%%* 4. 876%*
HEE ) (1.035) (1.993)
9 ¥ R? or Pseudo-R? 0. 263 0. 247 0.268 0. 257 0.615 0. 648
== AL ERH - —1770 —1856 —1747 —680 —614
= —EFHMHEY
LHEF M= (F) 1195 667 528 596 943 656

RE) FEINAOEMEIL t MEM, HEET ML, R/ ZFIEOLS), KUY 454 (POISSON), Ao A7

— 2 OFEAH H R V& 1IF (POISSON-ONSITE), Y17 —# Wi {& i (POISSON-TRUNC), & D " IH55 1

(NEGBIN), 2L CA® “H i filcxt 5 nT —28)kHE IE(NEGBIN-TRUNC), > 7 L1 X 222,
<BEXH>

) AEREFNDR (2005) THRFEFS AEPEMI DR > L IR REFEM — IV o T — 2 €7 V& AWl AT~ LaxMED#E

— ) TEEREMIE] 77(1):12-22. 2) Martines-Espineira, R., J. Loomis, J. Amoako-Tuffour (2008)

“Comparing Recreation Benefits from On-Site Versus Household Surveys in Count Data Travel Cost

Demand Models with Overdispersion,” Tourism Economics, Vol.14, No.3, p567-576.
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JRF7 >y TV REBIHRET v R 7Y b
Nuclear Footprint and Radioactive Footprint

i 2!
Y oshihiko Wada

1. X L‘L&’)G:

i TietEi s o O > Thirmana P hL « 7y N AU o MEEIL, RS HTEE B
BUORGFEHm E U COIGHDBIEN Y 2 RETn5d, EEEIZIE, =aadhn -7y N7 R TIEEEBL
HOREAN LD D, 72& 2, KEROFE LGS ORE f%éo_ﬂ_owfi\if Ko e
7y h U R WS FHBIBEER BRI, LRI EooH 5, ~ﬁ\ﬁ%ﬁ“ B8R
BAMAZEOL o aa Yk 7y b U 2 MRS E D REDITONTITESm IR L
T, EHilmaayhn . 7y b7 2 MYEOFHBEFEOKH (k% ® X3 Globa Footprint
Network (GFN)IZ, JRF /1B T 2 REAR 4, (LAREFIFHO KRB THET 5 LIE LT
a7y NTU U NHEICHAAND FEEZEENICERHA LTz, L L, I TIEZ
OFEEZRY T, B =X —nxzaagyhn - 7y b7V 2 M, BERTOFF R Lane
I HBEITHR L TV D, BREHLERF O TR VX —a X | {7 IR ENBEEBO-OOT R /LF—a R
F@Bﬁ\ﬁﬁizuyﬁw 7/L7)/h@mWf%_ﬁLém1wé®f BIBEOFE FIIAEE
THHENY 2, “HEHBEIZRDOTRT HRETE LW FERIZH-7=b07E, LinL, ZOHFIET
E. U7 UPLIL OO R E B 2 2 K| @%%ﬁﬁ%ﬂ(mvmwm% £%>®£@:xb\
B2 BB g ~ DB T D I R O 2 A M2 FE I T & TEW R0,

I, HIERIRIR LR & LT MERRSB S BEOBEEMENER SN TS, ZolhE3T CE
%m HENANC G R DR EOIER Z BRI D L 9 &+ 5 RENEL 7o T\ D, JRFI3E

FEEIRFIC R LRFEDOHEH DD b E WO B Th 5723, B OELEIZ G, & LV UH
ﬁ%@ﬁﬁ HILAREIZ REICKELE LTS, S BT, HEEHY e EOREZEIT, B

Eof&&%é%%®@%_wﬁ%ﬁszéo_@ioﬁﬁ%ﬁ®%ﬁéﬁ®Fﬁz5MJ@$
BTN SN XD 2 72 VR TH D, AT, R AIFIHOBRE AR 2= aa T
e 7y 8T UV MEEOHMAOFTE S FHIT &0, SbliZzaed -7y 87U v Ma
FEIZHAA D IRNEFITE D L ST 5 R&E D72 EIC oW THREEIT o7,

2. mirhik

BBt L LT, BB A 7 VOB EPE BV TRAET DBREAMIC OV T, CHFTHESCHEME
~OEER RO, BH~EN -, BHCIE, BUFBIRE . (ERMERR. BREEAENGO ~D R &
B0 A, O ERHC K DR ERE 2 FE L, Mate Nzl 7 — A« AXF 4 —L LTi#h
NRIEGANE, A=AV TOL Yy — - T8l (FERIE) Vv enl - v7 80
EHE) . T AV DOFAREFERERNOT vy —F a7 v T gl GLER - 350 v T Ul
ITEERPEFEEL CEZLMoFIZH D) | AFXV ADET 7 0 —/)L FEAHE T, BATIL,
BENCH D EEEEF (A Ly ] FThHDH, LENDHELZ ENRHKERET— 22 &
REEP AT 5 T,

FT. BT EICHE I BREANE TRTH7y 7Y b ERLEZV, 2o, (1)
JRF VX —FIHIC & b7 o GHEREE L OWE (V=T A, B U LRE) O3E
(2) HtEm'E @ﬁﬁﬁﬁﬁuﬁﬁkﬁﬁﬁ (3) BREEFICHER LT ORI X D BRBEH Y.
(4) R D= g X—FHNSHEH SN DIEHEKDOAERER~DFE) Rl ThD,

(1) IZ2oWTIE, B EORERIZOWTORNRTH LT THEHEWEIRET v 7

L [FE R TR A2 %6 Faculty of Economics, Doshisha University
T602-8580 HUART FR{X A Hi)Ili# TEL&FAX 075-251-3582
E-mail: yowada@mail.doshisha.ac.jp
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YR ERESEZEE LIV, (2) IZOWTIE, LEIDEFIL, FEAMRAZEEH (Prolonged
Impact Management, PIM) == & ks EBEA TWad, 2 2 Tl TH& kG EEE 7 » b7 » b
PIMZ >y E7U U R) | EMESRZEET D, (3) 1F, BEHBRIERE7Z Yy F 7V b, (1) ~
(3) D3I>D7 >y b7V FERBLT TR v F 7Y U b ERERZEETH, (4) 129
Wi, HREPEKZ v 87V by EFRRT S, (E1)

1. 117y 87U MEERE

AR YA -G 24 WERAFR ==X VA

(1) =i S —FRIC L b o e
[t B 3% N N
725 WL 2 & S (70 %?ﬁﬁ%£%$7/F7”/ NS
=g b, BV LRE) OIERE
(2) B PER T o B TR B P AR ER T 5 L 7T | MET y | Da—n
5 BR B far YR O (PIMZ7 v 7Y R) NIV
(3) Bz —FHNEZE L
I B RIS (BE A 0 H1T CHOHEEER T » T o b o~z
CHHER T PN
O ESIES Y TN \ o S p—
M3e . \

H 5 U5 BB Ak 0 HE T~ B8 WPR7 > h7 Y b

3. MTRER
(2) FEMEZZEE PIM) 7~ b7V > hOBEHIZEE L, BAREWNO L) 72100 kWO 1)
SRR EAT ONEATIEKIE) A AEZOI0EE: L2358, EMRBEEYEEICH» DR L
F—a X EHEH L CAHZ, Zo%E, FHHMZ ENETICRET REPDRMEE RS, 7T Uk
ILIFRTE NS B RS STV B U BESEY OB PRIIR X BAR LT AR & TR & 72 L0 5 FF O FLEN
BEAFAET D (SNEFFES TOGavin MuddDFES (19984F) %%) , £/, ERHEAZRE (F1X
IV TEBETEY)) I2OW L, Bk, 100 5FERLEE L WO EMZOHERMAH 5 (IH20044F) , Zih
O A IEICHE SR BEH PIM) 7y F 7V U EREA L TARD E, ROEXD X H T/ oT=, PEH
TR — L DI TEAT RN —IRA E22F L Tn o7z QATHEEIE LTZEATR. 6fF)
F2 FHEMKENREEE PIM) 7y h U v FORKE

FEFE A PR 2 100 5 4F & ARUE FEFE G B A 24 A L ARGE

BAZX VX —& 11, 849, 000, 000 GJ 3, 115, 300, 000 GJ
HPET FILX— B 541, 000, 000 GJ 541, 000, 000 GJ

(3) WEEEY 7 v R 7Y MZOWTIE, Erxbnd &, £, U7 VILoFHEIT, 5
NV Ty =0T PEILOEIE > THA LW, LYy —0F VIRILOEREIICERE I T\ 5
R (SR 2 i) 13, 2385 o THY ., TOWNNEBRIL=7 T 1%, 7598k ThH-
Teo LV =0T VRILDEHE LT D HBB D KU ITHLF & RIS TV D, RIS D %
TR SATE OFINC R T 2 WAL 3L L TV D, BUFNED TW 2 EDJI oKD Z
REDOFFRIAET, 5.8 pg/liter T D23, JEFHOBLN A TA39, 174, 20, 26 pg/liter 72 & DFFFENESL
KB Z HEME AT HHEENBEICE Z > TWD, BEALEHTTH 20K 9 R STEETS e
FHAELTWD, 29 LTEHINEBR T v b7V > ME, (BROBEL L TERAMETHA ),

4. fEim

A JIBIEDS 7y b7V MZOWTE, 9, BEHMICKLE L 2 DY EHa R %,
(R BE R 7 b7V b (=X L LCmanyhi -7y 7Y v b
BITHAIAT e Z E R Z 5 TH D, EFA T 0T TRAET D HHEEIC L ABREEBYIL., B
FELLTERATEZI THD, 6T, BHIKTZ v v 7V v M, SEHEN 2B EEZ Y 2 — /L TH
DTZENARETHA D,
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A DL T—

Yun, Sun—jin* - 2% FRCF - MR

1. ZLoic

FEMETTIX, 20084E8AIC 7 ) — U HffE 7 ) — 0 m X VX —OFRE L2 EEEET D
MERFZREARE] DESBREZROHFLVWE Y a & LTRIRENT-, Zha28c, @E
TIE TRkl EEA S OREC MRRBROREIEARLE] ORI & PR BRI
HIERIRALBOR 2 D D 72O O BRI 2 BUR 255 U C & /o, 1272 L, #EOFAREIC
Wi, Tkl OAZMEO T EEL TRE] BRTHL LW OHHRH Y | IREZRT
ZHIE B AERE O 7 1 ASCYEHHEEUS | i FE 72 & BRI 72 BUR O FEfii vl gt 72 Sl 0w

THERBOFERD 2,

AR ClE, #EORBGER O 2V E TORNE & AR Z M L, IR A HIEE
RES MRRBEIEARREEARE] ONE L BORIRE E TO 7 vt 28 L ORI EHEREZ
ST %, ZOBRICHEE XV BB CHIERIRMR L% 3R 2 6D T & 72 B AR ORI LBUR S
BT ST A DG L DS A2 2 MENC I T DIRKFERF 2R 72D DEE LB
BEA ST ZADTFEMEEZ BN D,

2. HEORBEBOR O L fE
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Waste Separation at Home
Is the Municipal Curbside Recycling Policy Efficient?

OMmARZE"

Shigeru Matsumoto

1. XFLCHIC

Curbside recycling was conducted by local residents on a voluntary basis until recently. Foregoing
studies demonstrate that the socio-economic characteristics of households influence their
participation in the recycling programs. However, many municipalities have implemented mandatory
curbside recycling programs in recent years. Most of these programs require all residents to sort their
recyclables at home.

Since the characteristics of households determine their recycling behavior and socio-demographic
conditions vary across municipalities, we expect that different municipalities will adopt different
recycling programs. Subsequently, we will observe how the complexity of recycling programs varies
extensively across municipalities.

On observing the variation in the municipal curbside recycling programs, a natural question
arises: Is the municipal recycling policy efficient? Despite the growing trend of mandatory curbside
recycling programs, this question has not been examined in previous papers. The purpose of this

research is to fill this gap.

2. WA E

Previous studies analyzed household recycling activities and demonstrated how the characteristics
of households influence their participation in the recycling programs. Employing the knowledge from
the previous studies, this paper has examined how the characteristics of municipalities are reflected
in the curbside recycling program.

Information regarding socio-economic characteristics of municipalities was collected from the
population census and the system of social and demographic statistics of Japan and that regarding

waste collection was collected from the annual survey of municipal solid waste.

3. HFHER
Using count data models, we conducted two cross-section analyses. In the first analysis, we identify

the determinants of waste separation programs. We find that comprehensive recycling programs are

*
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not implemented in municipalities comprising a significant number of single households.
Municipalities with a considerable number of elderly residents tend to implement a comprehensive
waste separation program. In contrast, municipalities with a considerable number of full-time female
workers tend to implement a simple waste separation program.

In the second analysis, we have examined whether or not the municipalities with comprehensive
recycling programs take the measures to reduce recycling costs. The results show that the
municipalities implementing comprehensive recycling programs collect plastic bottles and containers

more frequently than do other municipalities.

Number of Frequency of
Variable Definition (Unit) Waste Recyclable

Separation Collection

Separation Number of waste separation categories (0~25) Not included +*
L_Pop Log of population +* —*
Gasification Type of incineration facility (Dummy: 1 = Gasification) +* Not included
Commercial Ratio of commercial waste (%) - Not included
Income Income (million yen) +* +
Education Ratio of people who completed colleges and universities (%) - -
Single Share of single households among general households (%) - -
Elderly Share of elderly households among general households (%) +* -
Children Share of households with small children (%) + —
Work Share of wives with a job among all wives (%) +* -
Full Time Share of wives having a full-time job (%)? - -

Homeowner Home ownership rate (%) - -

Area Area of floor space per household (m?) - -

“ significant at less than 5% level.

4. #E#
The empirical results reveal that the characteristics of municipalities are adequately reflected on
local recycling programs. Municipalities provide the necessary assistance for successful execution of

comprehensive recycling programs.

5. B
This study was supported by the Ministry of Education, Science, Sports and Culture of Japan,
Grant-in-Aid for Scientific Research B (21330056).
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A Case Study of Japanese Dismantlers after the Automobile Recycling Law’s

enforcement
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Can renewables provide cheap energy?

1

Hazuki ISHIDA
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Estimating the Economic Effects with Reducing the CO, Emissions
through Changing the Local Energy System
- Gase Study of Aichi Prefecture -
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Study on the Mechanism of the Watershed Eco-Compensation for Solving Water Problem in China
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Study on Current Status and Problems of Energy Efficiency Policy in China
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Can commons be revived in Japan? — Case study of Tai district in Toyooka city, Japan
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Time series analysis of Water use structure in Japan economy using Water Resource Skyline Chart
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Environmental policy instruments and foreign
ownership

Shuichi OHORI!

1. Introduction

Active market-opening policies have been increasing dramatically over the past
two decades. With an increase in the number of multinational enterprises
(MNEs), governments have implemented not only trade policies such as export
subsidies and import tariffs, but also foreign investment policies such as foreign
direct investment (FDI) and foreign ownership on domestic firms. At the same
time, there has been deep fear that developing countries in particular will set
weak environmental regulations in order to attract “dirty” foreign investments
and increase the competitive advantages in the world economy (the pollution
haven hypothesis). Then, the governments would impose restrictions on foreign
invested firms for the reason of preserving the environment. The main pur-
pose of this paper is to consider the relationship between market-opening and
environmental policies.

Most research on FDI and the environment involves the capital mobility at
the trade flows and the relocation patterns of plants. However, it is broadly
viewed that MNEs often constitute joint venture with local firms and control
them when entering the host country markets. Confronted with such a trend
of “globalization”, it is also observed that the governments in developing coun-
tries, such as China and Malaysia, have not allowed MNEs to have its own
subsidiaries, and they set the upper limits of foreign ownership. It is interesting
to note that the regulation on foreign ownership has been imposed on highly
polluting industries such as car, chemical, mining, and steel. Such a foreign own-
ership regulation may improve the environment. Then, the foreign ownership
regulation can be relevant for the stringency of environmental policy.

This paper examines the interaction between foreign ownership regulation
and environmental policy when the product market is characterized by imperfect

competition. In other words, the question is whether more weak environmental

0000000000000 000000000000:0 500-8288 00000 1-38
0 E-mail: ohori@gifu.shotoku.ac.jp
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policies can be used as instruments to increase the host-country welfare when
the foreign ownership restriction on the domestic firm is taken into account.
We also compare the effects of environmental tax and standard under imperfect
competition in the presence or absence of foreign ownership regulation. Thus,
the present paper considers the desirable combination between foreign ownership
and environmental policy measures. It is observed that developing countries
that introduce the foreign ownership regulation set environmental standards
rather than taxes, even though economists prefer market-based instruments to
command and control. Furthermore, industries that emit massive pollution
are often imperfectly competitive. Therefore, it is meaningful to consider the
effects of the different pollution control instruments taking into account the
foreign ownership regulation. In order to address this question, we build a

simple model of duopolistic market with local independent and partner firms.

2. Model and the results

We model a Cournot duopolistic market, where there is one domestic firm owned
by the domestic investors only and one domestic firm owned by either domestic
or foreign investors. The production of the good leads to pollution. However,
each firm can prevent pollution by undertaking abatement measures and possess
the same technology for abating the pollution.

The game is constructed using a two-stage decision-making process. During
the first stage, the government determines the level of regulation. In the second
stage, both firms simultaneously set the output and the abatement level. The
solution satisfies the properties of the Cournot-Nash equilibrium.

We find that there is complementarity between foreign ownership and the
stringency of environmental policies. Foreign ownership leads to relatively se-
vere environmental policies and the relocation of foreign invested firm’s profit
away from the host country toward the foreign one. Hence, foreign owner-
ship decreases the host-country welfare. This result differs from the common
“pollution havens” argument. Further, with respect to the host-country wel-
fare, environmental standard is superior to environmental tax, regardless as to
whether foreign ownership is permitted or not. Therefore, the policy combi-
nation of lax environmental standard and foreign ownership restriction is the

optimal strategy for the host-country government.
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Environmental Treaty Networks Impact on the Global Diffusion of Forest Certification Systems
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Jue Yang, Yoshiki Yamagata, Florian Kraxner, Joseph Galaskiewicz

1. Introduction

Global environmental problems, such as Climate Change and the loss of bio-diversity, need to be solved
under international cooperation. Our empirical analysis, focusing on the environmental negotiations between
countries (discussion paper), concludes that environmental non-governmental organizations (ENGOs) play a
very unique and important role as drivers for environmental issues, especially in bridging between science
and policy. In the forest sector, the Forest Stewardship Council (FSC) in its role as a NGO built up a network
aiming at protecting forests, the environment and socio-cultural issues by introducing standards for
sustainable forest management. By applying quantitative approaches, this paper focuses on the global
diffusion of sustainable forest management (SFM) certification by FSC, aiming at identifying how networks
for environmental governance are built up and developing.

The processes under which such diffusion occurs, and its effect on global forest management, have raised
attention among forest experts and environmental scholars recently (Eden, 2009). In this paper we further
estimate and analyze the effects of international organization (10)-led environmental treaty networks
together with the effects of special forest treaty-led networks on NGO-led networks with respect to SFM

certification.

2. Methodology

To investigate how 10-led environmental treaty networks compared to forest treaty-led networks influence
the FSC adoption rates, we examine a panel of 166 countries and a subset of 122 developing countries, for
the period 2000-2009. The dependent variables are (D the existence of FSC in each country; @ the forest
area (hectares) under FSC certification in each country; 3 the share of certified forest area compared to the
total forest area in each country. We employ two measures to examine the effects of environmental treaty
network on FSC adoption level. First, we examine the influence of the treaty network configured by 12
environmental treaties based on the assumption, that a higher level of ratification would encourage countries’
FSC adoption. Second, based on the hypothesis that being a member of a forest treaty (such as, International
Tropical Timber Agreement ITTA) will drive the FSC adoption rate in the country, we calculate the
influence of the forest treaties in order to compare with the influences of the environmental treaties.

The analyses include several control variables that might influence a countries® FSC certification.

* Center for Global Environmental Research, National Institute for Environmental Studies(NIES)

T 305-8506  Onogawal6-2, Tsukuba, Ibaraki. TEL&FAX029-850-2545 E-mail: yang.jue@nies.go.jp
“ International Institute for Applied Systems Analysis (IIASA), Forest Program.
“** Department of Sociology, the University of Arizona.
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Countries” FSC adoption rates could be influenced by normative and ideational pressures emanating from
the “world society”. So International Governmental Organization (IGO) participation is included as control
variable. Geographical distance may also influence FSC adoption rates. Information and norms flow more
readily between contiguous entities than between noncontiguous ones, because neighbors are likely to have
more opportunities to exchange information and to observe one another (Kopstein and Reilly, 2000). The
wealth effect is controlled by including GDP per capita and trade, the environmental effect by including CO2
emissions and forest area, and the culture effect by language.

A discrete event history model and an event count model are applied based on the distribution of the
dependent variables. The analysis is built up on different models which include all countries as well as the

developing/developed countries only for examining the difference of the diffusion within different groups.

3. Resaults

The results of our analysis indicate that the influence of environment treaty ratification is positively
significant with respect to FSC certification in the case of all countries. Because of the mostly lacking FSC
certification within developing countries, the treaty influence variable turns out to be insignificant in this
case. The control variables tested in the models, geographical distance and GDP per capita are significant.
But language and other variables are insignificant with all models. The hypothesis that the developed
countries may face pressure for certification due to climate change issues — especially as members of Annex
I to the UNFCCC Kyoto Protocol - could not be confirmed.

The influence of forest treaties was significant with all countries models.

4. Conclusion
This study investigated the influence of environmental treaties ratification as drivers for further adopting
similar environmental treaties or standardization schemes, such as forest certification (e.g. FSC). Also the
effects of forest treaty membership with respect to the adoption of FSC certification were tested. Results
indicated that countries more likely tended to certify their forest under the influence of an international
environment treaty network. It is widely known that ENGOs such as FSC do not only act as critics of and
lobbyists for environmental reforms, but are also able to implement common practices of environmental
management into reality. Hence the findings of this study might be taken as a good example for promoting
(local) environmental governance and enhance the success rate of implementing similar environmental
standards e.g. for biodiversity.

Future investigation needs can be identified in explaining the influence of environmental treaty network
on other environmental NGOs and the successful application of their programs. This might be one way to
estimate the effectiveness of international environmental treaties. Also, how other forest related conventions

and agreements might be included in future forest treaties.
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Feasibility on biodiversity bank in Japan
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TtEOVEE~ORYBALEROREEMICHTHEEE D ELF -
BREERICEXIBHEBAOSNT
Consumer preference of eco—-friendly efforts and environmental burden:

Choice experiment of vehicle purchase

OFEMm="- MARFRRA" - BEREKREN
Nobuyuki Ito, Kenji Takeuchi, and Shunsuke Managi
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Testing the Differences in Survey Methods and Hypothetical Scenarios for the Economic
Valuation of Forest Ecosystems

OTHFEKE - hEERE"
Kentaro YOSHIDA and Kaori MATSUDA
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2. 9WMAE
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REHRARERREHEMIEZ SR E L@ RERZ, 2ELHMTICB O TERL L, &
HAERBRREOMEISITREICHE A L HEHEORIGICITREEDOH D2 & BRI NN,
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A Strategy for Introducing Clean Light-Duty Vehicles

MTEZ®
Takayuki Takeshita

1. XFLCHIC
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WZERHLATWD., L2b, BRI, BESMCEERMERELRY, ZHO/NH
B EREIRIC L > TR I TWDL D, EPBHRERFAIIER L DI E WD
MAHL., OO BEBRT L, EREHAICENTED I ITFRHLE H I - AR
HEg AR 28 AL TIRRFEZR DS Z ERERADRO % BRI HREF L, Eihi I
B2 HEMA 2 MEKIREARRENEAO FEEICR L TR ZEET 2 LT Bo
VEMEERETLIESEA LY. 22T, AMETE, — K= LF— é?ﬁ%%%l%»%
*%§K§67Dak,ﬁﬁ@iXW%~A7/Z%£TL VAT LAEE T FIEIC
DSNTHEEINTZHRAZX VX RATLETALEZHWT, O LWWREZSHHN TICE
F DA AL O B R 7R ik g e B o RO HEE BT - RBERAHBREIEANNY —
EHIBETHZ L, @QBRE L L <X tailpipe CO, emissions b 51 7 3 g Fi R 6k B <0 B 1 I A Al
BeEORFEBRFIELZEOLDICEMTITE A REWICHIRE R H BB IS L TIRR
FOA BT 4 T EH5Z2D5ZENTED0, ZHRENLODEREMNICHRFTT 5.

2. SWMAE
AWFECRIAT 2T ML, EEESIE 5%/year & L7z LT, sAEMICE 2 A%
N —FHELAFET - P FrFEO0ORX NP —ERXFEORE, —RKRZTF LV —FJK

ORI A FTREME, Hr N O i 55 8% K B % O Hl K S 0 T, 2000 4£-2100 4 & L 7ok I A o
THRNAF =V AT AR a A MBIEMMERAEZ KT 2RO R X VX = AT LDOFKE
PR 2, S 70 Hulg A, 1 ] 10 4F 43 2R & F° 5 partial-equilibrium €7 v ThH 5. KET
M, REHM 7 E—F, BWEHM 6 T — FOGF 13 0#ER T — & 5K, & EHEIT
FIIZ DWW T 25 R O E I (HEE T & ER AR oM EE) 258, ka2
REX N X —HEHFORK RV —F VT 2AFENICERE, KT XL —0 2
R EA 77 ATV F X W RMICER LT ETHMICET VL, 08 EE AL,
MICEMIICR L CH#EY R 7 LV — LU — 2 LD L) RfiEL o TN 5.
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RAFERTIE, EEEMATND OKIE EAIE % 2100F122°CoL Ficmsil 3 5, BEMICIix
21004F D K& H COL £ 4 400 ppmv IZZELT H2HIMEZFE L2 E 0, 4o R4 m
FOFEPAEICK T D, k&R EEE o B H 2h B i 7 RO% HE Bk - AU 8 d RS A
A= BT LRSS, RO, FANEO2020F O F HEFER T DO0%E, ~NA T U v
RE, 7774 A7)y N#E, BKXEHB)E, REFEMRE &V o 72 ) AR B B8z
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TH, KEFEBRBEMANAA Ty FREFRAETBRR AT, BF0IEEY, OF2EO
20204F DR M HEFTHIRCIZE T 2 B X ER T 2720121, 2020F 2B W TIE, 1aH 7Y
K223 HOEAMBENLETHDL EABLOLND.
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AFETIE, EXABHHELERBBMBICE T IETOANNT — % % 5 2 7= E W Kb
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F Oy, AN [E 0020204 o F i HLHT A GE D 50% &2 IR EAEICT S L v D) BHAEE ER
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mm%@%%ﬁ%ﬁ%%ﬁ%#éH%%&Vﬁ%&%ﬂﬁ%ﬁ’owf%,i@ﬁ%&%
WMEEHSZENTEDLTHAH. LEN- T, & THERIC T —X% DO NFTA[REM
K@ﬁﬁ%é:&@ﬁﬁéhé%@@,%ﬁ@@%%%ﬂ%ﬁﬁ_ﬁﬁ%nfwémﬁ-
&I 2EREREL, ThOE2TTVICHEALCHEZIT-EREREEHENT D
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Analyzing a Climate Change Policy
Using a Dynamic CGE Model with Endogenous Technological Change:

Tax Revenue for Subsidies on R&D Investment

NEMBWELZEREL-BFHN CGE ETILNICKIARBEEEBED DM

WA fg—-
Ken’ichi MATSUMOTO

1. Introduction

Technological development is one of the key factors to tackle with the climate change
issue, and increase in R&D (research and development) investment is considered
effective to advance technology. Although subsidies on R&D investment can promote
technological change, financial resources for the subsidies become a critical issue. On
the other hand, emissions trading (and also carbon tax) is an efficient policy method to
abate GHG emissions and the revenue is collected simultaneously. This revenue can be
used for the subsidies on R&D investment to further promote climate change measures.
This study purposes to analyze economic impacts of a climate change policy and the
subsidies on R&D investment using a CGE model that considers endogenous

technological change.

2. Methods

In order to analyze the economic impacts, a dynamic CGE model with environmental
and energy modules has been developed. It is a single-country model based on the 2005
Input-Output Table for Japan and the Energy Balance Table for Japan (2005). 33
industrial sectors are considered and nested CES functions are used for their
production structure. The same structure is also used for the final demand sectors.
Endogenizing technological change is significant in the model to analyze the
relationships between a policy and its effects on technological change. In this study,
endogenous technological change is represented by R&D investment and knowledge
capital accumulated through R&D investment, and they appear in the production,
consumption, and dynamics. Since the determination of the investment amount is a
critical issue for this analysis, dynamic structure based on the Ramsey growth model

has been applied.

* [E ST ERBEMF IR pr M ER BR BEAF 98 o & —
Center for Global Environmental Research, National Institute for Environmental Studies
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A climate change policy in this study is CO2 emissions abatement (1-50% abatement
rates from the baseline scenario for each year are simulated) with emissions trading.
Emissions permits are distributed by auction, and the revenue is first collected by the
government but utilized for the subsidies on R&D investment.

The base year is 2005 and a simulation analysis is then implemented until 2020. In

addition, sensitivity analysis is implemented to check the robustness of the results.

3. Results

The results show that GDP can increase compared to the baseline level even if COq
emissions are abated (Figure 1). Depending on years, the peaks come when the
abatement rate is about 30%. Although consumption and physical capital investment
slightly decrease by abating CO2 emissions, R&D investment increases (Figure 2). This
increase in R&D investment links to technological development which is induced by
the policies (emissions abatement and R&D investment). Consequently, energy

intensity and COz:z intensity also lower.
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Figure 1 GDP Changes Figure 2 Changes from baseline in 2020

4. Concluding Remarks

From this study, it was suggested that there was a possibility of compatibility between
the environment and economic activity. On the other hand, it could not say that the
larger the CO2 abatement amount, the lager the increases in GDP (as the U-shaped
lines in Figure 1 showed). The above results were also checked and confirmed by
sensitivity analysis for some important parameters (the discount rate, depreciation

rate, and elasticity of substitution).
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Optimal Level of Gasoline Taxation Considering Expressway Tolls

O/M#f" - FEHBL™ - KERER™

Wataru Kobayashi, Takuya Kataoka, and Haruna Yada
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The Willingness to Pay for Alternate-Fueled Vehicles (AFVs)

Kenshi Itaoka’, Alan Krupnick™, Aya Saito'’ and Makoto Akai*!

1. Introduction

Countries around the world are using subsidies to encourage demand for greener vehicles.
While the efficacy and efficiency of such policies are debatable, no government wants to waste its
resources by subsidizing demand beyond what is needed to obtain target penetration levels.

Arguably, consumers would be willing to pay something for driving “greener.”

2. Method

In this study, unlike most others in this field, a choice experiment was designed to build on
respondents’ vehicle purchasing and use behavior by having them choose the next gasoline
vehicle they would buy and then developing attributes for alternate-fueled vehicles (hybrids and
fuel-cell vehicles) appropriate to that vehicle type and the use they would make of it and then
letting them choose among the vehicle types so defined. The survey was analyzed from 2,365

respondents in Japan, most through the

internet, but about 10% using a 500,000
. . . L L C
combination of door to door and mail 0000 H
Sedan
. . . . . 400,000 |
modes, administered in Shizuoka City, \ Small Van (ex. Stream)
350,000 Wagon Small Van (ex.ALPHARD)
a city often used for surveys as an $ suv _
\‘;300,000 1 I S — Light Mortor Vehicle
. o Small Car (ex. Cube) Small Car (ex. Vitz) \
example of an average Japanese city. 2 250000 | \
<
:—_2 200,000 Sports
£ \»
150,000
3. Results
100,000
Based on our estimates of the WTP o0
for FCVs by model type, the 0 ‘
0 500,000 1,000,000 1,500,000 2,000,000 2,500,000 3,000,000 3,500,000 4,000,000 4
government could save an average of Number of Vehicies
. Figure: Demand curve of extra payment of hydrogen vehicles
341,000 yen per vehicle (83,800) off using calculated WTP based on estimated coefficients by
of any subsidies it would offer to vehicle type (conditional logit analyses)

penetrate about two-thirds of the new vehicle gasoline market, for a total savings of almost a
trillion yen per year. Obviously, this estimate is offered with a large list of caveats, running

from the representativeness of our sample (which we feel is reasonably representative of the

Mizuho Information & Research Institute, Inc., 2-3 Kanda-Nishikicho, Chiyoda-ku, Tokyo, JAPAN,
E-mail: kenshi.itaoka@mizuho-ir.co.jp

* Resources for the Future
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# National Institute of Advanced Industrial Science and Technology
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Japanese car buying public) to the future attributes of gasoline, hybrid and fuel cell vehicles.
Secondary results include the following. The WTP for a ton of CO, reduction is about $18,
based on the current yen/U.S. dollar exchange rate of 90.71 yen/$, which is in the lower part of
the range of estimates offered by the recently released National Academy of Sciences study of the
External Costs of Energy (2009). The WTP per ton of NOx reduced is $18/1b or over $38,000
per ton, which is far higher than any estimates of damages or observed control costs. Yet, when
mortality risks are substituted for emissions as an attribute, the VSL is quite reasonable, at 145
million yen, or $1.6 million. Another important result is that the WTP for the FCV (using the
ASC for FCV) is 9% higher than that for the hybrid vehicle by approximately 23,000 yen or $253,
In addition, note that the ASCs account for most of the WTP premium for the hybrid vehicle and
the FCV. Examining the standard vehicle attributes, we find that respondents put more importance
on saving a dollar of additional annual cost for fuel and maintenance than on saving an additional
dollar of purchase price. We realize consumers often want to pay extra money for purchasing
cleaner vehicle but they often do not want to pay extra money for fuel. This finding is consistent
with the literature on the rapid payback periods demanded by consumers of energy efficient
products. By type of FCV, WTP is highest for sedans and luxury cars and smallest for SUVs and
sport cars. Concerning respondent characteristics and attitudes, we find, for instance, that
respondents who are optimistic about future environment quality are less willing to purchase a
hybrid or an FCV. With the latent class model, respondents divide themselves into three
segments, an environmentalist group, a group that cares primarily about the practical aspects of
owning a vehicles, such as refueling time, irrespective of their implications for the environment
or energy security. The third group is focused on vehicle performance, again irrespective of
environmental aspects. With the mixed logit analysis, the effects of respondent characteristics
can be isolated. We find that higher income and older respondents are willing to pay more for
hydrogen vehicles and hybrid vehicles. However, their willingness to pay is not sensitive to the

amount of the environment benefits.

4. Conclusion

In 2009, 350 thousand Hybrid cars were sold in Japan. Obviously a total of 250,000 to-400,000
yen reduction in purchase cost by tax exemption policy and subsidy policy played a major role in
this big sale. The net difference between a Hybrid car and a regular gasoline car in purchase price
taking those tax exemption and subsidy into account is probably much smaller than our mean
estimate of WTP premium for the FCV (about 370,000 for a sedan) and the Hybrid. Thus, the big
sales of the Hybrid in Japanese market implies not only the effects of WTP premium but also the
possibility of wasting money which could have been saved in implementing promotion policy of

cleaner cars.
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Is Urbanization-restriction good for the Environment?
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N4

where C, is consumption, W, is welfare, o is elasticity of substitution defined as equation (5), p is discount rate, o,
are elasticity of output with respect to manufactured capital and natural capital respectively, Kyy is non-renewable
resource stock, Kyg is renewable resources stock, K is total capital stock, B, is benefit from manufactured capital, T

is throughput, Ky is natural capital stock, EF is critical environmental function (service flow), EF* is critical level
(threshold) of environmental function, and WZ#w & wkEeon —psSoc — WwEh aye each dimension of welfare in Ekins’
sustainability which cannot be added up.
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SOLVING THE NOAH’S ARK PROBLEM TO PRESERVE
BIODIVERSITY

KimiTosHt SATO*
GRADUATE SCHOOL OF EcoNowMmIcs, RIKKYO UNIVERSITY, TOKYO, JAPAN

June 2010

ABSTRACT.  Weitzman(1998) introduced the Noah’s Ark Problem as an
economic issue with a budgetary constraint and gave ranking criterions about
what species should be preserved. This paper presents alternative solutions to
this issue by proposing ranking criterions which could fully capture the total
value of the species with and without a budgetary constraint. The Character-
istics/Capabilities Approach based on the theories of Gorman-Lancaster and
Sen is used to propose these criterions. Four concepts of direct utility from
species, their distinctiveness, survival probability increase and protection cost
are proposed. Also introduced are a national happiness function with biodi-
versity under regional warming, the genetic distance, a measure of extinction
and a marginal preservation cost.

Key Words: biological ranking criterions, endangered species, genetic at-
tributes, genetical distance, measure of biodiversity, measure of extinction, na-
tional happiness function, regional warming, transgenerational biological mar-
ginal willingness-to-pay

JEL Classification: Q2, Q3

*This paper is prepared for the presentation at the annual meeting of the Society for Environ-
mental Economics and Policy Studies to be held at Nagoya University on September 11-12, 2010.
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