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A study on GHG reduction target for the Post-Kyoto Protocol taking account of equity
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An Option of Financing CDM Projects in China
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Comparative Study on the Development Policy of Renewable Energy
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An empirical study of the SO, allowance market: effects of local regulation on the
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* * %

(@)

Toshihide Arimura, Tappei Tsutsumi

SO2
PUC
SO
2
Carlson et al. (2000) SOz
PUC PUC
Arimura 2002
PUC
Arimura 2002 PUC
SO SO2

PUC

PUC

Department of Economics, Sophia University
102-8554 7-1 Tel. 03-3238-3203, Fax.03-3238-3086,
E-mail: t-arimu@sophia.ac.jp
Environmental Policy Bureau, Ministry of Environment
100-8975 1-2-2 5 TEL 03-5521-8227 FAX 03-3593-7195
E-mail: TAPPEI_TSUTSUMI@env.go.jp

*x

27



PUC

1995
EIA
3
PUC
PUC
PUC
SO
SO2
PUC PUC

Arimura, Toshi H. “An Empirical Study of the U.S. SOz Allowance Market: Effects

of PUC Regulations.” Journal of Environmental Economics and Management, 2002,
44(2) pp271-289

Carlson, Curtis; Burtraw, Dallas; Copper, Maureen and Palmer, Karen L. “Sulfur
Dioxide Control by Electric Utilities: What Are the Gains from Trade?.” Journal of
Political Economy, 2000, 108(6), pp.1292-1326.

28
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The possibility of using economic instruments in the area of water environment conservation
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Increasing Returns to Pollution Abatement and the Environmental Kuznets Curve

* * %

(@]

Shunsuke Managi and Yukiko Kawano

1. Introduction

The Environmental Kuznets Curve (EKC) proposes that there is an inverted U-shape relation
between a specific measure of environmental pollution and per capita income levels. Starting
from the seminal work of Grossman and Krueger (1995), a number of empirical studies have
examined this relationship for various pollutants, regions, and time-periods. Researchers find
inverted U-shape, monotonically increasing or decreasing relationship between pollution and
rising per capita income level. The literature show that there is no single relationship fits all
pollutants for all pollutants, regions, and time-periods. An important criticism against empirical
studies is that they yield little insight into the mechanisms of inverted U-shape relation.

Stern (1998) and Dasgupta et al (2002) notes the importance of understanding the
technological progress by reviewing the EKC literature. Andreoni and Levinson (2001) provide
theoretical explanation of EKC assuming economies of scale in pollution control. As economies
become larger, abating the marginal unit of pollution becomes less costly, and larger economies
therefore abate more. Andreoni and Levinson (2001) model the abatement technology directly and
demonstrate EKC’s might exist in the presence of socially efficient or socially inefficient policies
because of the increasing returns to scale. Andreoni and Levinson (2001) argue that most
theoretical explanations of the EKC hypothesis are based on some sort of scale economy.

Object of this paper to test this “increasing returns to abatement” hypothesis in
pesticides using U.S. states level data. Application in pesticides is important since a byproduct of
pesticides application brings a contamination of surface and groundwater while the application
enhances crop yields. The annual loss of soil from water erosion, for example, is estimated
approximately 1.14 billion tons per year (U.S. Department of Agriculture, 2003). In our
knowledge, there is no prior study testing EKC in pesticide though there are abundant study in air

and water pollution, deforestation, biodiversity conservation, and indicators of environmental
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amenity.

2. Method

In this study we use state-by-year panel data (48 states for the period 1970-97) for environmental
degradation (human and fish risk associated with leaching and runoff), real gross state product
data, abatement effort, environmental productivity index, capital, intermediate inputs, and labor.

Environmental regulation stringency increases over time for this study periods. We
focus on pesticide related risks because of its importance (Ruttan, 2002). The environmental
degradations are indicators of risk to human and fish from exposure to agricultural pesticides.
This study analyzes several different risks since each risk varies greatly depending on pesticide’s
exposure, inherent toxicity, and hazard. The potential risk is complex and change over space and
time. Patterns of the risks are driven by many factors which include agronomic practices,
economic factors, introduction of effective non-chemical controls, introduction of new cost
effective pesticides, pest population changes, regulations, shifts in crop acreage, voluntary
changes to minimize environmental/residue concerns, and weather.

This study estimates a quadratic and cubic EKC for U.S. agriculture of 48 states over
1970-1997. The usual approach when facing heteroskedasticity of unknown form is to use the
Generalized Method of Moments (GMM), introduced by Hansen (1982). GMM makes use of the
orthogonality conditions to allow for efficient estimation in the presence of heteroskedasticity of
unknown form (see Matyas, 1999). A test for stationarity of the residuals in the panel data is

tested by the unit root test of Im et al. (2003).

3. Results

This study tests the increasing returns to pollution abatement in EKC framework. Considering the
importance of environmental and food safety issue, detecting the relationship between abatements
and agricultural environmental risk is important. We utilize the four environmental risk dataset,
which is the risk to human health from exposure to pesticide runoff; the risk to human health from
exposure to pesticide leaching; the risk to fish life from exposure to pesticide runoff; and the risk
to fish life from exposure to pesticide leaching. Our estimates in U.S. agriculture over 1970-1997

support the hypothesis of increasing returns to abating.
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A Simultaneous Estimation of Environmental Kuznets Curve:
Evidence from China

Junyi Shen™ ( )

1. Introduction

There has been a large body of literature on the relationship between economic
growth and environment in the last decade. Substantial empirical evidence suggested
that the relationships between many forms of pollution and national income follow an
inverse-U-shaped curve, which is called Environmental Kuznets Curve (EKC), rising
initially, peaking, and then declining. One important critique for the existing empirical
EKC studies is that these studies based on a single polynomial equation do not control
the feedback effect from pollution to economic growth. The validity of ignoring this
feedback effect should depend on whether or not there is simultaneous relationship
between these two variables. There are very few empirical studies estimating the EKC
by using simultaneous equations model due to the reasons of difficulty in model
specification and meeting data requirements. Therefore, the first purpose of this paper
is to formulate a simultaneous equations model between income and pollution, and then
use a Chinese provincial dataset over 1993-2002 to investigate whether the EKC
hypothesis exists in China and whether there is difference between single polynomial
equation estimation and simultaneous equations estimation for examining EKC. By
estimating the income equation and pollution equation in the simultaneous equations
model here, the second purpose is then to examine the influence of pollutant emissions
on output and the determinants of pollution abatement expense, which has not been yet

examined empirically before in China.

2. Methodology

Based on the theoretical implication, a three-equation model is constructed in this
paper. The first equation (pollution equation) is a commonly used polynomial equation
in EKC empirical literatures. Different from the others, | add two extra important
variables the secondary industry share and government pollution abatement expense
into pollution equation to explain the impacts of industrial structure and environmental
policy on pollution. The second equation (income equation) manipulates the pollutant

emission as an input in an extended Cobb-Douglas production function to control the
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560-0043 1 31 TEL&FAX 06-6850-5652 E-mail: junyi@osipp.osaka-u.ac.jp

53



feedback effect of pollution on income. Since adding government pollution abatement
expense into pollution equation may cause another source of simultaneous error into
the model, i.e. pollution abatement expense and the emission level may be also jointly
determined, therefore, a third equation (abatement equation) is introduced to explain
abatement expense. In empirical analysis, | first employ a Hausman test to check
whether or not simultaneous relationship between income and pollution exists in the
dataset of China. Based on the existence of income-pollution simultaneity, | apply a
two-stage least squares (2SLS) method to estimate the simultaneous equations model
for both random effects and fixed effects specifications. Furthermore, a detail discussion
on the issue of the instruments’ selection in this nonlinear simultaneous model and

overidentification test for the validity of all the instruments selected is also provided.

3. Results and Conclusion

The results of Hausman test for income’s exogeneity are rejected in all the pollutants
examined in this paper. These confirm that the simultaneity between income and
pollutant emission does exist in China. Appling a 2SLS method to estimate the
simultaneous equations model, 1 find several different results between a single
polynomial equation model and a simultaneous equations model, from which these
differences may lead to different policy implications. This issue indicates that in future
EKC studies, necessity of investigating the simultaneity between income and pollution
should be considered before estimating the model.

An EKC relationship is found to exist in COD, Arsenic and Cadmium emissions in
China. Meanwhile, SOz shows a U-shaped curve and Dust Fall indicates no relationship
with income level. Government pollution abatement expense has a significant and
negative effect on pollution, suggesting that environmental policy impact is quite strong
in China. The net impacts from the secondary industry share on per capita pollutant
emission are all positive and significant. This evidence claims that industrial structure
also plays an important role in determining pollution. Therefore, the evidence from
theoretical framework that environmental policy and industrial structure as well as
economic growth have important effects on pollution is empirically verified in China. In
addition, most of the estimated coefficients in income and abatement equations are
highly significant and consistent with our expectation. The evidences from these two
equations suggest that pollution reduces income in China, thus, more pollution
abatement investment are required to keep sustainable growth in the long run for

Chinese economy.
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Environmental Productivity, FDI, and Policies in China:
An Analysis of Formal and Informal Environmental Regulations

* * %

(@)

Shunsuke Managi and Shinji Kaneko

1. Introduction

China's economic growth has been extremely rapid in the past two decades, with an
annual growth rate of about 10% in the last two decades. Subsequently, environmental problems
are threatening China's sustainable future. Pollution damage is estimated to be around $54 billion
annually and close to 8 % of Chinese GDP. Policy makers in China are facing the tradeoffs
between economic growth and environmental protection.

Growth of productivity plays an important role in GDP growth in China. In addition, the
costs (and availability) of alternative production and pollution abatement technologies, which are
important determinants of the environmental compliance cost, are also influenced by productivity.
Thus, it is important to understand the interaction between productivity change and
environmental policies, which influence the compliance costs. In the long run, the most important
single criterion on which to judge environmental policies might be the extent to which they spur
new technology toward the efficient conservation of environmental quality. There is a blossoming
growth of literature, mainly theoretical, on the effects of environmental policies on technological
innovation. In general, the incentive to innovate is stronger under market-based systems (e.g.,

emission fees or permits) than under command and control regulations.

2. Method

Several methods are proposed to measure productivity indices in the literature. Although
each is based on different assumption, there is no previous study comparing them. In this study,
we use Nonparametric Hicks-Moorstein, Malmaquist, Luenberger, and

Luenberger-Hicks-Moorstein indexes in addition to parametric Malmquist indices. Production
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frontier analysis provides the productivity indexes (e.g., Malmquist, 1953; Caves et al, 1982),
which can be used to quantify productivity change and can be decomposed into various
constituents. For example, Malmquist Total Factor Productivity is a specific output-based
measure of TFP. It measures the TFP change between two data points by calculating the ratio of
two associated distance functions (e.g., Caves et al. 1982). A key advantage of the distance
function approach is that it provides a convenient way to describe a multi-input, multi-output
production technology without the need to specify functional forms or behavioral objectives, such
as cost-minimization or profit-maximization. We estimate productivity improvement associated
with the efficient use of environmental abatement efforts or the efficient reduction of pollution
following Managi (2005).

Our second objective is to study the determinants of several productivity indices. In
modeling this relationship, we follow the economic growth and industrial organization literature
on productivity and add new variables to incorporate the effect of environmental policies on
productivity. To analyze the historical development of productivity in China, we use province
level data of secondary industries from 1987 to 2001. Environmental data is adjusted to merge
with economy data. We consider changes in productivity (and its components of technological
and efficiency change) in both market output and non-market output. Several variables, such as
patent number as a proxy for new invention, in a particular year will affect productivity change
several years down the road when the productivity improvement process has been completed. The
process of productivity or technological change, however, is quite complex and still poorly
understood. Contemporaneous impact analysis of productivity is needed to find the immediate
cost of patent, environmental policies, and FDI. Additionally, we are interested in the information
regulations, so called informal regulations including advertisement campaigns, television news,

complaints and visits by citizen among others.

3. Results

Our result for market output is consistent with the literature that there has been
considerable TFP growth, while environmental managements have not effectively regulated
wastewater, air and solid waste pollutants emissions over our study periods. We found significant
negative impacts of pollution abatement and control expenditure (PACE) on market technological
progress, although elasticity is small. This PACE, in contrast, positively affects to environmental
productivity and technological progress as expected. In addition to the traditional formal
regulation, we also find that information, so called informal regulation, affects the TFP and also

to reduce the pollution.
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Local Agenda 21 in Thailand: Participatory Environmental Aid and Its Effects
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Comparing the efficiency of water companies in Asia

oplIEE" -&FEAE™ - ER ™
Hiroaki SHIRAKAWA, Shinji KANEKO, and CHANG Miao

1. [FLHIC
BfE, 77 TIE3R2%D AN BNEHICEMLEL, #HfTARIXELAENT2E8mIcd5, 7
T ORBERLEETIZIAEREECEBFOMBERENFER L 2D EERE Y — 2R
SEEFE I TVWD LT r e, I TA U7 7 EEZORMTRESE~ORMZS A
#%<*w%hfﬁb\EEA~%T—Vyf@E£ﬁ#%iofwéo
HHREY - AFEEORMEFEIT. EeMEmRZ T TR, FXEROEEZ RS W H
THZERFHEIN TS, L L. ZOZEFSTLEHEHAP TV, Estache and Rossi
(2002) X, 7V T OKEFELEXIGIC, EN T2 T 07 0H (Stochastic Frontier
Analysis: SFA) ZHWTAE LREONEMELZHB LI LA, MEBICAEREZITED D
N ole, & TAT, ML AT 2 MREM R FIEIL, SFA DI T WM M (Data
Envelopment Analysis: DEA) & & 52, WMHEORKEIILT LE —F L 722w (i 2003),
ZZ T, KBTI, DEAZHAWTT V7 OEHIZE T 5 /KEHEEO R Z2 374 L.
BoE & NETHEREOENIZOVTHREFT S,

2. WMAE

DEA (X, EWZAR L —vaFt - UHh—FONETRELZ, /T AN v 7 khy
WrhTod o, DEADOFEIZ, BAEMAZFAMICHFET D2LENRLS, £, HHOMRE

FIWRDHZETHD, LinL, ZO¥HE, SFA LT 2 LBRNFRER SITX > TR
BUENEBEZTDLEVOMERD D,

AR TIE, £, DEAZH W THEEMERONEMEZ AT 5, KIZZE O L) MEFE AT
A E L, FERKOFBEEHASCANDEEREORBICEET I2HBREZHALK L T 51
Rzt v, AEERELOM T, IRMITENDRH L0 E 5 EBRGEE LT,

7B, DEADET IE, BBEIZELTCNE -ETHL, CCRETLVEH WL, £ DE,
Y7y FOBERNL, T ER. EEH (NMFEEEZKRS) L, TV NSy FOERIT, A
AKANA EAEAKEERE LT,

* B R RSB B 85 S W 22 B} Graduate School of Environmental Studies, Nagoya University
T464-8601 4 @i T X R EH TEL&FAX052-789-3840
E-mail: sirakawa@urban.env.nagoya-u.ac.jp

SR B R K SR B ) B 2
T E KRB R G TR

59



SHICHWETFT — 21T, 77013 EHOEFOAKBEEHXEZFHE L. McIntosh and
Yniguez (1997) % H W 7=,

3. IR

X 11 DEA (2 K 2 h RIEFEM OfE S 2 7R 9, DEAIC K B2 RMEDFEMIZ, 0D 1E TOIRH
THOH, WESKIFEDENTHLZ LERLTWVD, SHORE. 2 REFEM O FH013
0.556TH o 7=,

RIWCHERICEBEL YT 2BROGH B REZRT, 22 TRY EF72ZH%. Estache
and Rossi (2002)2 2 Z (1 L7z, A OFE R, ADEENEWIZE DEA IZ X 220 M40
ERENMER NS DN ahole, £, HEMHBEOREZIT> TWVDEHEEMKIT, —B&W
IR ZAT > TV D FERIZHEART, EEFMEIBNE VI FERESEL, —FH, K
BFEREZEZRBIIAETEMBL TV HFEREZRT, AFOX I —EHICKT 2E58F. ~
A FA%ZRLE, LU, 10%KETHIMICERELTVWAT., 2O T, A% &R
BT, MEEICEVRDLD LTV o T,

#z1 R ELZEZDLERO G
2 R R i
19 f s Pepel GO0 0.0 0.06 014
16 | e ANOERE G 0.21 0.08 2.60 sk
L fa b G -0. 08 0.10  -0.76
HEMFOHR (X I—) -0. 89 0.34 —2.62 sk
12 r i ALE (& —) 0.06 0.21 0. 30
10 - NE (FI—) -0. 22 0.19 -1.14
s L 1 AN4720G6DP (%K) -0. 02 0.12 -0. 15
6 | AR DEIG CH40) -0. 04 0.16 -0.25
EHH -1.82 1. 07 -1.71 *
4r H TR 47
2t % R2 0. 40
0 ‘ ‘ ‘ , Adj-R2 0.27

0~

X1 Zhe

4. #Em

A TIT, NEECEREOHM THRMEOBWITIRD N7, 5%I1Z. 55T L
T, MAOHEZEZESBICHELLIBHIT 2L, I0VHLWT = ZHWTHIET S Z &
NUNETHD,

0.4~ 0.6~ 0.8~ 1

(FE) **1E 5% KHE, *13 10%KETHRIAMWICAETH D Z
ME 7 A 00 53 A o

'B:ff

B E N

Estache A. and Rossi M. M(2002), How different is the efficiency of public and private water
companies in Asia?, The World Bank economic review, 16(1), pp.139-148.

TR (2003) HADOKERERXO RSN, ZHE IR, p.141

McIntosh C. A. and Yniguez E. C. (1997) Second water utilities data book, Asian and Pacific region,
Asian Development Bank.

60



Road Transport Policy in Shanghai
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Contributions of the UNDP’s Human Development Indicators for Studies on Environmental

Problems
1 NOGAMI Hiroki
1.
(UNDP) (Human Development Report, HDR)
(Human Development Index, HDI)
HDI
(Haqg(1995)) HDI

2.

Eagly(1975) van Dalen and Henkens(1999)

HDR HDI Irma Adelman and Cynthia Taft
Morris Morris David Morris (PQLI)
(World Commission on Environment and
Development (1987) Our Common Future) HDR
3.
7
HDR HDI
HDR HDI (1)
(2) (3)
(4)
4.
HDR

Anand and Sen(2000)
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(Qizilbash(2001) ) HDR HDI
OECD
(Pressure-State-Response(PSR) Model)
HDR HDI
(1) (2) (3) (4)HD | (5)
R
()
World Development 1991-2002 | 1696 58 0.03
Development and Change 1991-2004 | 455 43 0.09
Journal of Development Studies 1991-2001 | 410 12 0.029
Oxford Development Studies 1997-2004 | 172 20 0.116
Journal of International Development 1999-2003 377 21 0.056
International Development(Third World ) Planning Review | 1999-2004 | 128 9 0.070
Population and Development Review 1991-2002 | 647 19 0.03
Asian Development Review 1993-2000 | 86 12 0.140
Review of Income and Wealth 1992-2002 | 326 7 0.021
1991-2000 | 160 8 0.050
( ) (5) ( ) (4)/(3)
(2004) 15
pp.54-57
(2005) 9 pp.499-508
Anand, S. and A. Sen.(2000). Human Development and Economic Sustainability, World

Development, Vol.28, No.12, pp.2029-2049

van Dalen, Hendrik P. and Kéne Henkens.(1999). How Influential Are Demography Journal?
Population and Development Review, Volume 25, No0.2 (June 1999), pp.229-251.

Eagly, Robert V.(1975). Economics Journals as a Communication Network, Journal of Economic
Literature, Volume XI11, Number 3(September), pp.878-888.
Haq, Mahbub UI(1995) Reflections on Human Development, Oxford: Oxford University Press(

— 1997 )

Qizilbash, Mozaffar (2001). Journal of

Sustainable Development: Concepts and Rankings,

Development Studies, Vol.37 No.3 (February), pp.134-161
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Recyclable Resources Trade from Japan to China —a Questionnaire Survey of Exporting Companies

* * *
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Material Flow of Plastic Waste between Japan and China
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A.Terazono', A.Yoshida™", Y.Moriguchi”, S.Murakami”, N.Abe"
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+«—— - PS waste (391520) o
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Research on circulation of consumer wast between Japan and China
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Effectiveness of Economic Instruments on Waste Trade

M AT

Nambu Kazuka
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On Lead-Acid Battery Deposit-Refund Systems in America
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Research on the Effectiveness of the Policy Means for Lessening the Container and Packing

Waste —Focusing on the Direct Regulation Means of the Disposable Product —
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Examining Walrasian Tatonnement processes of Bads

The case of the Japanese scrap papers market
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The Economic Evaluation of Recycling Policy
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LCA LCC

Life Cycle Assessment and Life Cycle Costing of Waste Management

Table 1 The Number of Waste Management Plants

Plant Type number
Incineration Plant 13
Bulky Garbage Treatment Plant 10
Recycle Plant 7
Reclaimed Ground 2
Table 2 Amount of Annual Discharge of
Garbage at each autonomy(ton/year)
City | Population | Burnable | Reclaimable | Recyclable Total
Garbage
A 2,619,335 | 1,636,159 336,775 27,593 | 1,663,752
B 101,146 34,407 5,148 3,019 37,808
C 349,076 127,590 18,215 8,511 136,156
D 356,393 166,509 29,617 7,333 173,854
E 151,706 51,271 8,164 5,337 57,192
F 275,954 86,336 19,124 3,106 91,290
G 251,682 77,478 14,113 5,840 85,046
H 123,891 45,776 5,549 2,832 48,608
1 136,845 53,345 8,711 4,901 58,953
J 85,811 34,686 3,896 2,187 39,004
@ Incineration Plant B Bulky Garbage Treatment Plant
x10° Recycle Plant ® Reclaimed Ground
4.00
the Tide
200
T
o
0.00
-2.00
0 10 20 0 40 50 60 70
Thousand yen/t
Fig. 1 Relation between Cost and ELP

(Waste Management Plants)

School of Science and Engineering, Waseda University

169-8050 3-4-1
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Ed Transport
3 x10°
3.0 & Collection
3 1 LCA LCC 3 Reclaimed Ground
25
0 Recycle Plant
1 0 20 B Bulky Garbage Treatment Plant}
B Incineration Plant
15
E £ Recycle Plant-PET Bottle
Tab I el u 10 @& Recycle Plant-Grass Bottle
Table 2 LCA @ Recycle Plant-Aluminum
05 |
£ Recycle Plant-Iron
0.0 e O Bulky Garbage Treatment
- -0.07 Plant-Aluminum
Fi g 1 -0.14 -0.18 @ Bulky Garbage Treatment
-0.5 - N i Plant-Iron
. H City D City ACity & Incineration Plant-Iron
ELP(Environmental O.dMilion  03Milion 2.6 Miion
Pollution Scale Pollution Scale Pollution Scale |0 Electricity (Disposition)
Load Point)V ELP )
Fig. 2 ELP per 1t Garbage
@ Transport
4.0 ) & Collection
35 1 LE [ Reclaimed Ground
wical
30 :::::1 ] M Recycle Plant
- 25 | :::::1 F ® Bulky Garbage Treatment
5] e koS Plant
> ] Bt B Incineration Plant
g 2o oo R e
a .’0’0’4 Recycle Plant-PET Bottle
@ 15 f 30103
[= B & Recycle Plant-Grass Bottle
10
B Recycle Plant-Aluminum
05 T [ Recycle Plant-Iron
3 2 0.0 O Bulky Garbage Treatment
Plant-Aluminum
-0.5 £ Bulky Garbage Treatment
H City D City ACity Plant-Iron
0.1Milion 0.3 Million 26 Million | I Incineration Plant-Iron
Pollution Scale Pollution Scale Pollution Scale | Electricity (Disposition)
Fig. 3 Cost per 1t Garbage
10 H 30
D 260 A Fig 2 3 ELP
260 A
4
LCA LCC
BAS (Best Available System)
1 LCA 2 5
=95 1995 155-158
2 LCA 14
=04 2004 427-430
3 Vol.11 No.4 (2000)
171-176

82



A Study on the Development of “Garbage Mileage” as sustainable indicators
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Economic value of biological genetic resources

=G IE "
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, 1987, pp-1-12.

N PO, N PO,
55 03 41 03
203 41 203 41
1020 580 560 460
40.0 40.0
306 120 306 120
1984 744 1510 624
503 45 317 28
486 12 486 12
566 330 566 330
255 14.0
1810 387 1509  36.9
174 358 01 254
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The Influence of Independent Preference in Environmental Valuation
Tadahiro Okuyama®

1.Introduction

In stated preference method, the concepts of environmental values are used for fundamental information
from researcher to respondents to evaluate them. In total valuation framework, however, none of
information, which is used for an evaluation of a environmental value under the condition that other
values exist in individual preference, is given from empirical studies since the concept of empirical
studies have been only forced on a value not the relation between each ones.

The purpose of this paper is to find the condition to evaluate a value in total valuation framework by
analyzing the relation between each value in individual preference.
2.Empirical Studies

Randall (1999)1) analysis the condition to evaluate a value in total valuation framework, which
constructs existence value, indirect use value, option value ad quasi option value. The analysis, however,
does not consider altruistic value (vicarious value and bequest value), and use the virtual price to
formulate each environmental value. In this paper, direct, indirect use value (DV and 1V), vicarious value
(VV), bequest value (BV), and existence value (EV) are formulated form Larson (1993) 2), Hayashiyama
and Okuyama (2003) ?.
3.Model and Analysis

Two concepts are assumed for individual behavior. First one is the revealed behavior model (RBM) that

all of environmental values are evaluated as based on individual behavior other than existence value.
Second one is altruistic utility model (AUM) that vicarious and bequest values are defined by altruistic
utility. Table 1. shows the concepts of environmental values and variables for each model. From Table-1,
utility maximization problem of two models are defined, total environmental value (TV) are defined
underlying the concept of compensating valuation (s =w ) and equivalent valuation (s =wo )(See Table 2).
Given Choke price (p”), Decomposition of values, for example, AUM’s is as follow.

. r(pé,p:.pé,uz.QtW.uB Q) (QF) | (oo, i B UR QI s <Qtw°>*“t+1<QtW°”] V]
—e(pg, pg, p5.US,QY, Ug (QY ), U (QM) —e(pc, Pz, Py, U A, Q" Ug (QF" ), U1 (QF))

. [e(p@,p;,pé,UZ,QtW:UB QY ), U1 (QY)) ) e(ps, Py PO, U S, Q" Ug (QI™ ), Ug 41 (QM)) ‘ [1UV]
(P, p7, PO UAQ! Us (QF ), Unys (QF D] | —e(pE, b7 P URQI,Ug (QF°), U1 Q)

+[e(P2.p7. o UA.Q!" Ug (QF° ), Uea (QF)) — (P, P7. PG UA Q' Us (Q1), U1 Q)] Vvl

+[e(p2, Py, PG UR.QY Us (QF ), Ur s (Q°)) —e(pS, Py, PO UR.QY, Us (QF ) Ur1 ()] [BV]

+[e(P, P, 3 UR.QI, Ug (QE ), g1 (QE)) — e(pE. P} P UR, QM Us (QF ), U1 (QF° )] [EV]

Firstly, the conditions in total valuation framework are analyzed. See Table 3, choke price indicates that

! 980-8576 Kawauti, Aoba-ku, Sendai

e-mail:z_okuyama@hotmial.com
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the behavior cannot do. Thus, when you ask the evaluation of BV, you have to inform respondents not to
recreate, purchase nor present goods. See Table 4. The conditions of evaluating BV are same ones for DV
and IV. For VV, however, you should inform them to image altruistic utility level at ex-post project.
4.Conclusion

In total valuation framework, researchers have to present information on the other values, which is
analyzed from individual preference. However, the conditions are different between RBM and AUM.
Since AUM requires the condition of altruistic utility level at ex-post project level for questionnaire,
RBM is better from the viewpoint of the setting on questionnaire even thought the lack of generality for
the definition of non- use values. Finally, If you evaluate a value independent from other values, the sum

of all value is not equal to total value as Randall (1991) V).
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Table-1 Variables for Two Model

Values RBM AUM Price Concepts of Behavior and Altruistic Utility
Direct Use Value X X P, | Recreation activities etc.
Indirect Use Value XqQ XQ Po | The purchase of goods which relates an environmental
quality
Vicarious Value X| >< P The present of goods which effect recreation activities of
others
> ug (Q¢) > | Altruistic utility for recreational activity of others
Bequest Value Xy >< Pv | Environmental protection behavior
=< Upy1 (Qee1) | > | Altruistic utility for next generation
Existence Value > > > | Existence Value is defined as total value —sum of others

Table 2 Utility Maximization and Total VValue

Model Utility Maximization Total Value

RBM MXaX -UA(Xer) Sty = pX/ {e(ps!US!QtWO) _e(pSlUSlQi\ZN)]

AUM M;’ix Ua (X Ug (Q),Ur1@Qr))sty = px’ e(p®,Ux, Q" ug (Qf" ), U1 (Q°))
—e(p®,UA,Q" ug (Q ),ur41 (Q))

Table3.Revealed Behavior Model Table4. Altruistic Utility Model
Price P, Po P P, price | P: | Pe ug (Q) U,y Q)
Values Values
vV P Po P vV p, | P u; Q")
BV P, Po P BV p, [P | us @)
EV P, Po P P, EV p; [ o | us@°) |u.@Q)
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Potential Demands and Marketing Policies for Green Electricity
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Corporate Environmental Performance Evaluation: A Measurement Model and A New Concept
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Figure 1
EICI 1
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Table 1 Results of principal component analysis with the MPIs
and OPIs

Sub-category indicators Factorl eY(?)rllaai‘rr:ZZ Factor2 Q/X?)rl:?gé
Organizational system? 0.92 -0.09

Stakeholder relations ® 0.91 -0.12

Operational countermeasures® 0.91 -0.17
Environmental tracking 2 0.79 0.08

Inputs® -0.13 0.75

Outputs” 0.01 3.15 0.83 1.32

2 The values of the four MPIs for each sample company are obtained by
summing their corresponding measurement items, and then the obtained
ordinal values are transformed to continuous values by using the
PRINQUAL procedure in SAS. ® Inputs and outputs are also the sum of
their corresponding measurement items. © The factors are rotated via the
varimax method
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Information Provision Policy and its Effect on the Financial Market:
Empirical Study on PRTRs in Japan

O
Akira Hibiki, Shunsuke Managi, and Hironori Kawajiri
1. Introduction

Public concerns about management of chemical substances and environmental protection have been
increasing. OECD recommended its member countries to introduce the Pollutant Release and Transfer Register
(PRTR) system in 1996. In accordance with this recommendation, Japan has enforced PRTRs since 2001. By
the enforcement of the PRTR, since 2001, facilities with 21 or more employees that produce or use chemicals
on a list of 354 substances specified by the law have to estimate the quantities of chemical substances both
released to the environment and transferred in the waste, and report the data to the central government. The
central government aggregates, sorts out the reported data by types of industry, geographic regions, and
provides the information of the results to the public. The central government has to disclose the data of
individual facilities, when requested by a citizen.

The policy instruments such as PRTRs and Eco-labeling, which use the information, are considered to
have a quasi-regulatory mechanism. There has been growing interest at the academic as well as policy-level in
such instruments, which may affect firm’ environmental behavior through the consumer, investors, public or
community pressure. For example, if consumers care about firm’s environmental performance, providing more
firm-specific environmental information may cause them to change their purchase decisions of the firm’s
product. The firm with better environmental performance may be expected to be lower future environmental
liability cost and higher profitability due to better performance and/or lower adjustment cost of future pollution
control to meet future increasingly stringent regulation. Therefore, the investors may increase the rate of
shareholding of publicly held firms with better environmental performance, if the information of environmental
performance of firms becomes available to public and easy to understand.

The purpose of this paper is to explore whether the Japanese financial market values the release and
transfer of chemical substances listed by PRTRs of the publicly-held firms and some additional environmental
information such as information of environmental ranking. The contribution of our paper is as follows;

(1) This is the first empirical analysis of the impacts of the information disclosure by Japanese PRTRs and firm

level environmental ranking on the Japanese financial market, while most literatures focused on US TRI.

* 305-8506 16-2
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> 240-8501 79-4
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(2) We construct and use the risk variables of each firm using risk factor methodologies in addition to the
simple summation of pollutants as the previous studies did.

(3) Since there might be an analytical problem of Tobin’s g to pursue our objectives, we estimate the
simultaneous equations of the function of the intangible asset value and the replacement cost function rather
than estimate the single equation of Tobin’s g as in Konar and Cohen [2001].

2. Method

The market value is defined as the sum of the value of the stock and the values of long-term debt and
short-term debt. The market value of a firm can be disaggregated into its tangible and intangible assets.
Tangible assets are measured by the replacement value of property, plant and equipment, cash, inventory, and so
on. Intangible assets are valued based broadly on “reputation” and the “valued added” to a firm through its
efforts at product differentiation (e.g. patents, trademarks, brand names, and the good image of a firm) and their
value is measured by the market value less the tangible assets, that is, replacement cost. We formulate the
system of the simultaneous equations of the firm’s intangible asset value and the replacement cost function, as
follows:;

IV, =MV, —RC; = X;; 0, +aRC, + BRISK,  +&;;, RC;, = X,i0, + RISK; | +&,;,
where we denote MV, RCi;, Vi, and RISK;;, Xii: and Xyi¢ as the market value, the replacement cost, the
intangible asset value, the risk of the chemical substances, etc, a vector of the attributes containing the
explanatory and control variables respectively such as the attributes. We also denote & ii; and & as a
random error term following a normal distribution. The subscript i and t indicate the firm and the observed year.
In our study, we focus on the Japanese publicly-held firms in the manufacturing industry in the first section of
the Tokyo Stock Exchange over the year 2001 and 2002.

3. Results

The estimation results using 2 year’s panel data indicates that the release and transfer of chemical
substances does not affect the value of the firm’s intangible asset, while more release and transfer of chemical
substances increases the replacement cost. Our main finding suggests that the Japanese financial market gives
publicly-held firms no incentive to reduce the release and transfer of chemical substances for the purpose to
make finance easer, although the firm has an incentive to self-regulate with the risk for the other reasons such
as the pressure from the residents near their facilities.

Finally, we would like to note that the previous studies on Tobin’s g such as Konar and Cohen [2001]
might be overestimated or misleading. Our findings suggest that the larger release and transfer of chemical
substances lowers Tobin’s g due to larger replacement cost but that the market does not value it. In order to
explore properly whether the market values the environmental performance, they need to decompose the effect
of the environmental performance on Tobin’s g into two effects, that is, the effect on the intangible asset and the

impact on the replacement cost.
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Corporate Environmental Activity and Path Dependency
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Effects of Input Price Discrimination on Environmental Regulation
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International Trade, Economic Growth and the Environment
in High- and Low-Income Countries

* * %

O

Shunsuke Managi and Tetsuya Tsurumi

1. Introduction
Economists have analyzed how trade liberalization affects environmental quality over
the decades. Literature of trade, economic development and environment is largely inconclusive
about the overall impacts of trade on environment both in theory and in empirical findings.
Openness to international trade will have both positive and negative impacts on the environment.
Grossman and Krueger (1993) decompose the overall impacts into three pieces: scale,
technique and composition effects. The scale effect explains the negative consequences of
economic activity and the increase in damage to the environment if the nature of the economic
activity remains unchanged. The technique effect explains the changes in production methods that
accompany economic growth and trade openness. The demand for environmental regulations will
typically increase as trade raise incomes. In isolation, the technique effect is likely to be
beneficial to the environment. Additionally, countries may find that they have greater access to
environmentally benign production methods. The composition effects explain the trade-induced
changes in the composition of production that affect pollution levels and might have either a
positive or negative impact. Environmental degradation tends to increase by structural
transformation in an economy from agricultural to industrial. As trade and income grows in later
stages, it starts to fall with another structural change from energy intensive industry to services

and knowledge based technology intensive industry.

2. Method

Antweiler et al. (2001) developed a theoretical model to divide trade's impact on
pollution into scale, technique and composition effects. Their estimates of technique effect
elasticity are consistently higher than scale effects. Especially, they find a very strong
technique effect: a 1% increase in national income per capita lowers pollution concentrations by

over 1%. Trade induced composition has shown to have positive environmental consequences.

Faculty of Business Administration, International Graduate School of Social Sciences,
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Therefore, they conclude that free trade is good for the environment. Frankel and Rose (2002)
analyzed the impact to the environment by addressing the endogeneity of trade and economic
growth. Their results support the optimistic view of trade on the reduction of sulfur dioxide
using 41 countries data in 1990. This study analyzes the framework used in Frankel and Rose
(2002) and modifies the environmental quality equation to the model developed by Antweiler et
al. (2001) to take into account the scale, technique and trade-induced composition effects. In
this study, we obtained a larger dataset for 115 countries’ sulfur dioxide emissions over
1960-1999, and estimate the missing observations, and test the hypothesis that free trade is good
for environment. We utilize the sulfur dioxide data since global emissions of local pollutants such
as sulfur dioxide are still increasing over time although there is significant progress being made
in the developed countries.

The focus of this study is the distinction of high and low-income countries since impacts
of free trade on environment might not be symmetric over rich and poor countries since the
impact of trade on pollution based on scale, composition, and technique effects are different.
This study tests the hypothesis that both of the high and low-income countries have the same
impact of trade openness to the environment. This is an important issue since it is questionable
that the developing countries following the same income-pollution path as the developed

countries.

3. Results

This study has analyzed the impact of trade liberalization to sulfur dioxide concentration
using an extensive data set of 115 countries from 1960 to 1999. Trade is found to harm the
environment on average. One percent increase in trade openness increases sulfur dioxide at 0.16
percent.  Our result, however, does not imply that trade should be eliminated for the
environmental preservations. In fact, trade and environmental policies are inextricably linked.
Copeland (2000) shows the coordination of trade and environmental policies would be desirable
for environmental management. The study also analyzes the impact to both high and
low-income countries. In the low-income group, more negative effects to the environment,
elasticity of 0.20, is found while trade openness show positive impact to the environment for high
income-group with elasticity of -1.45. These results reject the hypothesis that the impacts of
free trade on environment are symmetric over high and low-income countries. This is mainly
caused by the significant difference in trade-composition effects. Adequate trade policy is
required and prevents the negative consequence of trade on the environment since the precise
nature of the trade liberalization program matters to the environment. Decomposition of trade

impact into scale, technique, and composition effects has proven to be useful.
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Housing Market and the PRTR

* *% Fkk

O

Akira Hibiki, Shunsuke Managi, and Hironori Kawajiri
1. Introduction
In the past, governments have rarely placed priority on providing ordinary citizens with systems of factual
information to help them minimize risks. Government, traditionally, have collected large amounts of
information about risks and performance from several organizations to help frame or enforce minimum
standards or financial incentives to reduce risks or improve service quality (Breyer, 1993). Such information,
however, has been intended for expert use.

Public concerns about management of chemical substances and environmental protection have been
increasing. The policy instruments such as PRTRs and Eco-labeling, which use the information, are considered
to have a quasi-regulatory mechanism. For example, if residents care about the environmental performance of
the nearby firm and facility, the provision of firm or facility-specific environmental information may cause
them to affect the choice of the location of their residence to avoid the external cost or the risk of the externality.
If such information is available and useful, residents will take the information of the location of the facility and
firm which release and/or transfer chemical substances and his environmental performance into consideration to
choose his location to live. As the result, the external cost could be minimized.

The previous studies have found that the polluted properties, such as the hazardous waste sites (HWS)
appearing on the EPA’s National Priority List (NPL) and those listed by the state government, lower the nearby
property values [Kiel (1995), Ihlanfeldt and Taylor (2004)]. These studies investigate the price-distance
relationship by measuring distance from the property to the closest HWS but not the price-risk relationship or
the price-release and/or transfer of chemical substances. Therefore, their studies do not consider the difference
in the potential risk between the facilities due to the difference in the release and transfer of chemical
substances, and types of chemical substances from the facilities.

The purpose of our study is to explore the price-risk relationship rather than the price-distance
relationship estimated in the previous studies by hedonic approach and to examine whether the housing market
in Japan responds to the risk from release and transfer of chemical substances at the facilities.

2. Method

In our study, we estimate hedonic house rent model to investigate the effect of the potential risk of release and

* 305-8506 16-2
Tel:029 850-2510 E-mail hibiki@nies.go.jp

> 240-8501 79-4
Tel : 045-339-3751, Fax : 045-339-3707 E-mail: managi@ynu.ac.jp
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transfer of the chemical substances from nearby firms and facilities, whose data has becomes available by
enforcement of PRTRs since 2002, on the housing market. The hedonic house rent model to be estimated can be
expressed as follows:
P=a+ Zn:ﬂj In X i T InRISKO05; + y, InRISK10, + 7, InRISK15, + 7, InRISK 40, + ¢,
=1

where P;, X;i and g; are denoted as the monthly rent of property i, j th characteristics of property i such as the
floor space of the property, the age of the property, the distance to the nearest railway station, etc, and error
term respectively. RISK05;, RISK10;, RISK15;, RISK40; are denoted as the risk which the resident of the
property i has faced and represent the sum of the risk from the facilities located in the distance between 0 km
and 0.5 km from the property i, the distance between 0.5 km and 1.0 km, the distance between 1.0 km and 1.5
km and the distance between 1.5 km and 4.0 km respectively.

In our study we explore the effect of the risk on the rent of the property in Machida where there are 34
facilities reporting release and transfer of chemical substances listed for PRTRs. We focus on carcinogenicity
out of four main types of risks, carcinogenicity, mutagenicity, reproduction toxicity and sensitizing.

Organization for Research and Communication on Environmental Risks of Chemicals (ORCERC)
summarized the literature of risk analysis related to chemical substances in PRTR. We utilized their
methodology and constructed the risk index, by multiplying risk factor and amount of each chemical substance.
We use the data for the release and transfer of individual chemical substance of individual facility for the year
2001, which was obtained from Ministry of the Environment, and the data on the information of the property
such as the monthly rent and characteristics of the property in December 2003). In our study, we focus on rental
apartment but not solitary houses, terraced houses and the purchased properties because of the different type of
the market and limited number of observations. The number of observation in this study is 1,209.

3. Results

We have examined the effect of the potential risk (carcinogenicity) of release and transfer of the
chemical substances from nearby firms and facilities to housing rent. We find that residents do not perceive
the risk generating in the area by more than 1.0 km away from their residence as external cost since they stay
away enough to avoid the risk. However, the increase in cancer-causing risk in the area from 0.5km to 1.0km
seemed recognized by residents in their decision-making.

From the above results, we have the conclusion that the Japanese housing market responds to the
risk generated from chemical substances and that if the proper information on the risk is
provided, the potential external cost could be reduced since the resident take the information of
the risk generated from the substances into consideration to choose his location to live. The
disclosure of the data of PRTRs is considered to contribute to the improvement of the market
mechanism. The information dissemination, which includes the accuracy of information, helps the

internalization of negative externality.
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Real options analysis of adaptive environmental risk management

o

MAKINO Mitsutaku

Adaptive management
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Empirical analysis for examining factors of social capacity

OME—E"- aE&E=""
Kazuma MURAKAMI, Shunji MATSUOKA
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Issues on domestic climate change policies of Canada
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Environmental Diplomacy of Canada - a Case of Transboundary Air Pollution Management

*

Wakana Takahashi

6400
1972 OECD
10 1977
EMEP 1979 LRTAP
LRTAP
1991
70
70
1970 OECD

Associate Professor, Faculty of International Studies, Utsunomiya University
321-8505 350 TEL/FAX: (028)649-5174
E-mail: wakana@cc.utsunomiya-u.ac.jp

130



1979

1979
1980 MOI
1981
1983
1984
1980 30 10
30
” 7 1985
30%
1989
1990 1995 1 1 SO2
1991
AQC AQC
2000 Annex
2000 3
Annex
70 80
80
90
80
1991
1990

LRTAP

131



Promoting Environmentally Sustainable Transport through Public Participation
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Philosophical Background of Ecological Economics
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The indicators supported by the Ecological economics view
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Framework for Public Policy to Deal with Urban Amenities: —Urban Planning as Public

Policy
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The Change in Industrial Structures and Carbon Leakage under the Kyoto Agreement: An

Applied General Equilibrium Analysis
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Analysis of the Carbon Tax Based on the Imputed Price
Using Applied General Equilibrium Model

-Taxation on All Industrial Sectors-
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Energy Tax Reform for Energy Sustainability in Japan
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Climate Change Policy and the Theory of Policy Mixes
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Re-examination of carbon taxes and household burden

- A quantitative analysis by income classes and regions using 10 tables -
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CO,
A Derivation of the CO, Marginal Abatement Cost Curve of Japanese Electric Utility
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Designing Domestic Institutions to Cope with Global Warming with Laboratory

Experiment
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Using Incentives for Pollution Control
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The Public Abatement Model: Pollution versus Other Taxes

1) (
2)

1) 2)
3)

1 657-8501 2-1 haibara@kobe-u.ac.jp

haibaratakumi@yahoo.co.jp

172



4)
1).2),3)
2) Y
5)

1)
3)

3)

1)
3)

1)
3)
2) .,

P(p a iple)
incip
rinc

r paysp
e
lHut
(po
PP

173

2)



174



A Trade-off between Abatement Costs
and Enforcement Costs

Naoki Shiotal

We analyze a simple model of how a regulator should trade off the cost generated by misal-
location of emission reductions among the regulated polluters against the cost of monitoring
and enforcement (ME) when it attempts to achieve a predetermined aggregate emission re-
duction via environmental taxation.

Motivations

Proponents of environmental taxation often insist that uniform unit taxation on emissions
minimizes a loss in the aggregate ‘polluter surplus’ to attain any specific environmental stan-
dard. However, this abatement cost efficiency becomes doubtful if the regulator seeks a large
amount of emission reductions but the tax compliance is incomplete. When some polluters
commit100% tax evasion because of high tax rates, the marginal cost(s) of emission reduc-
tion (MCER) is no longer equalized across all the polluters and the resulting allocation fails
to be efficient:? The regulator should implement a stricter ME policy to increase compliance
and recover the cost efficiency, but such a policy itself will cause some extra social costs.
Hence, we need to consider not only the lost aggregate polluter surplus but also the ME ex-
penditures as the costs that the society will incur to realize a given level of the aggregate
emission reduction by way of taxation.

The Model and Main Results

We adopt a variant of Sandmo’s (2002) model to formulate the behavior of regulated pol-
luters. Each polluter evadd®0% of environmental taxes if the tax rate is higher than the
subjective expectation of marginal penalty (SEMP), which may differ from one polluter to
another. Each polluter's MCER is equal to the tax rate if the tax rate is not higher than SEMP,
and is equal to SEMP if the rate is not lower than SEMP.

If the regulator raises the tax rate, the aggregate emission reduction will increase unless all

*1 Faculty of Economics, Dokkyo University, 1-1, Gakuen-cho, Soka-shi, Saitama 340-0042, Japan (e-mail:
nshiotal @dokkyo.ac.jp)
*2 See Shiota (2005) for further discussion of this point.
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the regulated polluters commif0% tax evasion. A rise in the tax rate also gives a stronger
incentive to evade taxes. Thus, the cost of misallocation of emission reductions will rise
because the proportion of polluters whose MCER are equalized falls.

If the regulator strengthens ME, each polluter's SEMP will become larger. As a result,
the aggregate reduction will increase when there exists a polluter who contififis tax
evasion. Additionally, the cost of misallocation will fall because the proportion of polluters
whose MCER are equalized expands. However, an increase in ME will be at some extra costs
to the society.

Based on the foregoing, we study a regulator who chooses the tax rate and ME level to
minimize the sum of abatement costs and ME cost, subject to a given overall reduction. No
polluter commits100% tax evasion and MCER are equalized for all the polluters at optima
in the case of constant ME costs.

When ME cost is increasing in the ME level, the regulator has to accept that some polluters,
whose SEMP are relatively small, will commit0% tax evasion at the optimum. Thus,
MCER are equalized only for relatively compliant polluters. The optimal tax rate should be
higher than that in the case of constant ME costs. Consequently, the regulator leaves the
least compliant polluters to earn risk rents, and instead it efficiently allocates more emission
reductions to the coalition of polluters without them.

If the regulator targets a larger amount of emission reductions, it is desirable to strengthen
ME as well as to raise the tax rate. When the marginal cost of ME is increasing, the regulator
needs to lay greater stress on tax than on ME. The proportion of polluters who cooofiit
tax evasion expands and as a result the efficient coalition becomes smaller.
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Some Effects of Deposit-Refund System on Producers and Consumers
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A Dynamic General Equilibrium Model with Catastrophic Risks of Global Warming
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Econometric Study On Energy Strategy of Malaysiato the year 2030

o

1 INTRODUCTIONAND OBJECTIVE

Rapid economic growth since early 1990s subsequent to the successful implementation of Industrialization Plan in 1985,
today, Malaysia appears to be one of the most developed countries among ASEAN countries next to Singapore. Average
GDP growth strikes above 8% annually since 1990 and Total Primary Energy Consumption almost trebled in the last 10 years.
The economy structure has achieved a gradual transformation from an agriculture-oriented to a more industrial and service
base structure. While the government has successfully induced a shift from oil consumption to natural gas for power
generation in order to reduce country’s over reliance on oil, overall fossil fuels dependency sustains at over 95% since the
1980s. Rapid exploration and production, fossil fuels exports coupled with growing local energy demand however have
consumed the resources at a faster rate than the discoveries of additional new reserves. In 2003, oil reserves stood at 4.5
billion barrel while natural gas at 89 tscf, the remaining production year (R/Pratio) for oil and natural gas was 18 and 35 years
respectively, compared to <10 years and >70 years in 2001[PETRONAS, 2004]. The government predicted that the country
would force to be anet oil importer by 2008 [M.Zamzam et.al., 2001].

This study aims to analyze the economy, energy and environment impacts of a renewable energy (RE)-based power
generation development to the long-term energy demand of Malaysia using econometric method.

2 INTEGRATED ECONOMETRIC MODEL
|___<Population factors > __ : | <Govemmentfactors> | ' <Foreignfactors> !

. population and its make up: E-|:|:||1:|I|.||1'||:|n'|:|I\:r|1ll investment, etc ! . world rade, exchange rates, etc |

____________________________ e e

Maecro Econamic Sub-Model | =
1 u

: < Boomomic indicators > ; : < Price indicators =

: Econamy activities indicators, industrial i ¢ Defltors for GOP and its components, .
. struciure indicators, production valurme : general price indexes (e.g. WPLCPI], |
: indicators such as crude steel production  © ¢ energy-related price indexes, ete
! wolume, passenger and feight indicators, ete  ©

< Energy efficiency indictors > <. Energy production > < Pollution parameters >
poweT genaration afficiency coal, oll, natural gas, nudear carbon amissihen paramatars, atc
Iby @nergy sourde) power, hydropower, et
U
& | Energy-Environment Sub-Model | 3

< Emgrgy-related indicators < Pollutant-related indicators >

" Tinal energy consumption (by sector & by sourca), fuel L0z emission voluma [by sector),
mix for electric power generation, primary enengy other related indicators
supply/demand balance (by source]

Keys i Exogenous variables | Model Endogenous variables

Fig. 1 Integrated Econometric Model.

An integrated econometric model consists of a macroeconomic sub-model, energy sub-model and environment sub-model
was constructed as showed in Fig. 1 [Li., 2003]. The macroeconomic sub-model is designed to provide indicators influencing
energy supply and demand and related pollutants emissions consistently.  While population factors, government factors and
foreign factors such as world trade and exchange rate are treated as exogenous variables, all economic and price related
indicators are treated as endogenous variables in macroeconomic sub-model. The energy-environment sub-model is
designed to determine energy flows in stages and relating pollutants emissions consistently with consideration of relating
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exogenous variables - economic and price indicators obtained in macroeconomic sub-model. It begins with final energy
demand by sector and by fuel sources, followed by power generation to determine the required input for electricity generation,
and finally total primary energy supply position computed from the sum of final energy demand and power generation
activities. CO, emissions by fuel sources are calculated according to stages of energy flows in the energy sub-model using
the emission coefficient published by |EA.

3 RESULTSAND DISCUSSION

One simulation case - Business As Usual/Reference case (BAU) was developed for macroeconomic simulation, while two
cases — BAU and RE cases were developed for energy-environment related simulations to facilitate comparative analysis and
evaluation. Simulation results for 2000 to 2030 showed a faster growth in energy demand than those of GDP, a larger coal
share - 43.9% in 2030 compared to 2.6% in 2000 in power generation mix, and higher CO, emission — 7.4 times larger than
those of 2000 from power generation activities in 2030 under BAU case. A shift of power generation mix to larger coal
share will have some economy and environment impacts that need to be considered carefully over long-term.  Under RE case,
the inclusion of 16% of RE-based electricity in future power generation mix by 2030 will reduce both coa and natural gas
shares to 36.3% and 44.1% respectively, and reduce total CO, emissions by approximately 15% in 2030 on top of other
positive externalities attributed solely to benign RE. Thus, it can be concluded that RE case is relatively a more effective
strategy in long-term from economy, energy and environment point of view.

4 RE DEVELOPMENT INMALAYSIA Table2 Approved SREP Project by RE Sources. [EC, 2004]

4.1 Background and Progress Total Capacity Capacity
Small RE-based Power Plant Project (SREP) was launched in  Typesof RE Noof Projects )y
11 May 2001 following the announcement of Fifth Fuel go—
Diversification Strategy in 1999, which recognizes the  pPamwase 27 2147 1756 539
importance of RE sources as the “fifth fuel” for the country  Woodwaste 1 6.6 6.6 20
besides oil, natural gas, coal and hydropower. SREP aimsto el 2 120 120 37
. unicipal solid wast 1 5.0 5.0 15
promote the development of grid-connected small RE power  pixed 3 19.2 192 59
plants utilizing RE - biomass, biogas, municipal waste, solar, Landfill Gas 5 102 100 31
mini-hydro and wind to reduce oil dependency and minimize MiniHydro % 101.2 97.4 299
P . . Wind & Solar 0 0.0 0.0 0.0
greenhouse gas emissions from fossil fuel combustion. As at
TOTAL 65 368.9 325.8 100.0

December 2004, 115 SREP applications were received of which
65 projects were approved.  Of this, only 6 projects have successfully obtained license and signed e ectricity-selling contract
with utility company. Project and capacity breakdown by RE source of 65 approved projects are as showed in Table 2.
Total capacity to be exported to the grid amounted to 325.80 MW, equivalent to 1.75% of total installed capacity of Malaysia
in 2003. Nevertheless, coming into its forth year of implementation, today, only a 2MW landfill gas-based project has
actually connected to the grid.  Progressis slow and the prospect of achieving 5% target by 2005 is rather pessimistic.

4.2 |ssuesinhibiting SREP implementation

It was found that the key obstacles to SREP development are (1) lack of stable and persistence government support and, (2)
dispute over the buy-back rate of RE-based electricity. Asaconseguences, other inter-related issues — financing, developer’s
participations, palm oil miller’s participation, palm biomass supply contract, RE-based el ectricity purchase contract, and so on
arise.  While BioGen project (Biomass-based Power Generation and Cogeneration in Palm Oil Industry), an UNDP/Global
Environment Facility (GEF) funded project launched in 2003 has intended to facilitate expeditious development of small
RE-based power plant in Malaysia, its progress and achievement has not been fruitful and behind schedule. A number of
issues critical to RE-based power plants development such as buy-back rate, selling terms, financing and so on, of which its
foundation framework should be developed under BioGen project could not be performed successfully.

4.3 Suggestions

To sustain subsequent small RE-based power plant development in the future, strengthen future policy and regulatory
framework through the following is a must : (1) regulates RE-based electricity selling price through pricing law; (2) formulate
a standardized RE Power Purchase Agreement; (3) review present incentives pertaining to its suitability and sufficiency; (4)
establish a special financing scheme to enable easier accessto capital.

5 CONCLUSIONS

Developing RE resource is relatively a more effective strategy in long-term from economy, energy and environment point
of view for Malaysia. Nevertheless, field study and discussions with respective parties involved found that RE development
in Maaysia is facing various obstacles. Substantial government intervention through pricing law is necessary to enhance
RE-based power plants competitiveness and thus its development in the future.

References

EC. (2004) Personnel communication with head of SREP Center, 2004

Li ZhiDong (2003) An econometric study on China’s economy, energy and environment to the year 2030, Energy Policy 31 : 1137-1150

M. Zamzam. J., N. Kamaruddin., W.H.Keng., (2001) Greener Energy Solutions for A Sustainable Future : Issues and Challenges for Malaysia, Proceeding for
International Conference On Asian Energy in the New Century : Issues and Policies August 16-17, Hong Kong.

PETRONAS. (2004) Company Brochure.

188



Motivating Developing Countries toward Climate Change Efforts:

A Perspective from Japan’s International Cooperation Experiences

100-8975 1-2-2 YASUSHI_NINOMIYA@env.go.jp

189



(co-benefits)

190



REREERERMOER - EEFHLERES
—ARbFL-AATILRICETOBRERBIETEMEZENIC -

The Farmers’ Consciousness as the Condition of Transfer and Establishment for New

Agricultural Technique of Environmental Preservation

—The Study of Acid Sulfate Soils in the Mekong Delta—

OWTEE" - KAL) - KBFES? - 2K
YAMASHITA Teppei, MATSUMOTO Reishi, MizUNO Masami, HANZAWA Kazuo

1. [FL®HIC

NEMFLAEEOANAHERBIL, 1990 FED 66,061 TANOLHBEBLZE 19T SN L, 2024
FNZ1E 98,943 T AICET A ETFHIENTWAEN, —F T, a AAEEREIT., FA T A BEK
MG FE - 7= 1986 4£ D 160, 028 T-tH> 5 2003 4E D 340,635 TtE T, BEEY 4. 5%D HAFE &

Bl TWd, [FFEIC 2 A Ol EiX, 1989 0 14,202 TtLA
M. 1999 4 @ 45,080 T t% & — 7 [T AE T 16. 5%D E A T
HOR Lttt . 2000 4R X 4R B bE © 23% 0 Loy, & O %A%
IEWV T, 2003 41X 3,813 TtadmH L TWwWb,

AT FE, ENa A EFER O 50.8%(2003 4F R R) &
H . Bk oo 1986 ELLE D a2 A B E IS % LY 70%% % 53
5., FMERKOBEAMTFE TCHDL, Lizn->T, AOHEnice
RO ENa ARSI O@mEENE L2 5 LT, AT
NEZDARXEETLSBETETEHEHEERES D EHEN S
L, L, AT icid, BHicsE b T34 -
b3 %, MrEmMEE L (LT ASS) REE WO REMEER
WAEAET Do ARG IT, ASS BRI 3 7 5 B 55 R 2 2 3 B il
=—XOHFMMHEIZEAL T, XhF a7 aRF@Ehm»rs T A
THEELIC, EROBRBEREBBERMOE AMEIRICEH
L, ¥k - EEFEFHFEZERLI,

2. A BETIVODERADBESM

NPEF LB TL2a A EEOHEERZ [HEY Y I E
(HURER) | TAEEMEE (REER) | o, 882 ¢
DERZESH EITo72 (K1) o ZORHNE, O TO
mAEERICRDY , 1998 FLIRE, INEERMNILRKL TVWD Z

1) BARFERFBEADEIRF 2 HE % 53 7% (COE Mr%E &)
&R AR S BF 1866 E-mail:gr56514y@st.brs.nihon-u.ac.jp
2) B OARR AW PR I B Mk B 3 R

191

M1 ZERSEIM

<) BB ENEES
<) BET0ZEFE L BEY

P VIE THAD Statistical ye: k2002,20038 LTS tatistcal
Data of ¥ietmam &griculture, Forestry and Fishery 1975-2000
SRR

X2 ERP@BBLHTETILR

P:EXS
S

Ap:A@xs e
. gj s [mREK]
+ ATHETR

PAEER, S: (BN



EWRGinole, ZTOZENL, AT AZICBWTCEMERMIC K S2HEENRRRICEL D
OhY ., AHBITEMEABMY YV NEZHRKIELIRERRIRDONLTODLER DD,
2003 FE D A 3 U F L X OB B (462. 8kg/10a) 1. dbEALI 5 /L & (548. 2kg/10a) &
9 % & 85.4kg/10a B | AH IO R DOIMWMEDOARIELZEZEL TWVD &R D,

B3 KR TH AR B IR 8

3. BREBEMSH )

Bl A 2 a—F&5, ASS [ KT oL Ems Ko IHHBRE
BE~OR Y LT, 87 Ak E B o o /j \\\ 5‘ IV
WA EEAREL TS D LR 800 (s
melpote, TR, Ry T EECH Cll
HrsoLTAELAs (M3) . = Sl
T, R T OEAEAE RO BREER 200 -
ST A LRI S . R A ol | |
WaiT-o7-e O OFEE., Ko 7EA A B ¢ D E F G H I

(HAF) A v X Ea—MWEICESx, EEER
O HAE R L, A 355 F vnd/10a,

FEWHK 125 F vnd/10a TH o=, Tl . R 7L o X 0B HABRBRZE T & LK 400
T vnd/10a, FHK 180 T vnd/10a OFMFEREHE KN RIAD D Z EDBBHLNITR-T, TD
BiEZ oo, AN ZHB O R E AR TH D B 64a © 2 WERFICHE T
Ll AR MBS T SER S, TI0F vnd A RAEFRD EWV IR EST-,

4. BRESHEDRE
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Possibilities of Developing Framework of Cooperative Society for
Cross-national Environmental Issues -A Case Study in East Asia-

* *
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ZHENG Yuejun, and MATSUKAWA Taichi

EU NAFTA

(1)

Research Institute for Humanity and Nature
602-0878 335 TEL 075-229-6165 FAX 075-229-6150
E-mail: zheng@chikyu.ac.jp
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Development Concept of the Environmental Symbiosis Housing in Germany

*

Takeru HIROMATSU
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Vauban
1970
42ha
2006

Learning while Planning
o

2006
o

Learning while Planning

NGO Forum Vauban

Prof., Dep. of Socio-environmental Design Faculty of Infra. Tech., HIROSHIMA Int. University
737-0112 5- - TEL 0823-73-8240 E-mail:t-hiroma@it.hirokuku-u.ac.jp
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The long-term effect of environmental education for consuming the renewable resource:

Simulation for individual with present-biased preference by the numerical analysis

*

(@)

Masakazu INAGAKI

(Environmental Education)

(2005a)

(2005b)

R (Rational Person)
N (Naive Person)
S (Sophisticated Person) N S
P (Partially Sophisticated and Naive Person)

980-8576 27-1 E-mail: inamasa@maple.ocn.ne.jp
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Learning by doing

(2005a)

2005a forthcoming

vol.22 2005b forthcoming
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The Evaluation of Environmental information Policy - The centrality analysis of
“eco-mark”
PR P K

Takashi Hirahara
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Proposal of environment-household economy accounts and application to Japan

* * *

(0]

Yuko Kanamori, Takeshi Fujiwara, and Yuzuru Matsuoka

SNA 1) 2) 3)
5)
1)
2)
3)
4)
5)
4 2
1)
D 1999 2)
? 3) 4)
2) 5)
* ,Graduate School of Engineering, Kyoto University
606-8501 TELO075-753-4782 E-mail: Yu.kanamori@t02.kyoto-u.ac.jp
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2000

1 2
1
46 62 57 50 56 59 57
49 48 48 37 43 54 45
54 31 19 23 33 19 30
499 624 353 531 653 268 569
kg /
1
24 1.0 11 0.7 11 11 11
21.0 215 225 174 20.5 20.8 205
5.2 4.1 4.2 31 39 4.2 4.0
185 133 12.7 10.3 13.0 134 131
25 16 16 12 17 13 1.6
15 0.9 0.8 0.7 0.9 11 0.9
0.5 0.6 0.5 0.4 0.5 0.5 0.5
4.7 4.6 5.0 3.6 43 46 44
5.0 3.0 2.7 22 3.0 2.7 3.0
2.7 3.1 34 24 29 29 29
12 14 14 11 13 13 13
127.7 105.8 99.5 97.2 100.2 124.7 105.5
18.3 7.7 7.6 6.0 8.8 6.8 8.4
kg/
2000
1) (2003):SNA No.167
2) (2000) 93SNA
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Is Design for Recycling by Car Manufacturers Developing in Today"s Japanese

Automobile Recycling System?

* * %

(@]
Ken = ichi Togawa, Mami Kimura
2005
2004
ASR
ASR
ASR
ASR
ASR ASR
812-8581 6-10-1 E-mail: togawmcm@mbox.nc.kyushu-u.ac.jp

*x
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ASR
ASR ASR ASR
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1.1407 > ASR 13.869
JAMA HP
16
ASR
ASR
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31
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Where Do Batteries, Tires and Oil Go in Automobile Recycling?

* ** * kK

o

Yusuke NAKATANI, Arata ABE, and Yukihiro HIRAIWA

2005 1
3 ASR
3
3
* Graduate School of Economics, Hitotsubashi University
186-8601 2 1 E-mail: ynakatani@ier.hit-u.ac.jp

*x
)

E-mail: fwht3171@mb.infoweb.ne.jp
e E-mail: EZH03343@nifty.com
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Estimation of the dead storage of used car batteries

o

Yasuhiro Hirai, Shin-ichi Sakai

2005 1 28 30
30 68,325 a) b)
c) 300
2005 2 4 6

a)
b)
t f(t)
1/k
ta th p(ta,tb) (2)
k LY (3)
L(k) k f(t)
f(t) = exp(-k t) (€D
th 0
p(ta,th) = jt RIGL / jo f(t)ydt=f(ta)- f(th)  (2)
L(k) o< D {In(p(tay, th)) x (ny + Ny +ng) +In(p(tay, 0)) x (N +2ng)} (3

National Institute for Environmental Studies
305-8506 16-2 TEL(FAX): 029-850-2747(2840) hirai.yasuhiro@nies.go.jp

*x
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a)

100%

240

0.0931 /
0.136 /
440

0.446 -
2.2
200

240

85%

b)

440

c)

SS

b)

209

[}
[}

37 1 1 39 97%
41 13 13 67 81%
4 8 12 24 50%
59 4 0 63 100%
2 0 1 3 67%
3 0 0 3 100%
1 0 9 10 10%
33 4 1 38 97%
0 2 1 3 67%
180 32 38 250 85%
/
57,815 84.62% 0 0
3,180 4.65% 3,180 1
906 1.33% 1,812 2
456  0.67% 1,368 3
5968  8.73% 0 0
68,325 100.00% 6,360 0.0931
i ta tb nl n2 n3
1 01 43 5 15 1 68
2 1 3 43 11 7 67
3 35 15 3 1 20
4 5 10 3 1 1 6
510 15 3 4
6 15 20 2 2
107 20 24 3 167
10 9%
42 39%
42 39%
4 4%
1 1%
3 3%
3 3%
3 3%
108 100%
100
580 480 480
1600 1360 1430
22%\ 70 13
?
440
4% 2
/ ?




A Study on the Japanese System for Recycling of Air Bags from End of Life Vehicles

* * %

o
Ken = ichi Togawa, Rie Nomiyama
2005 1 ASR
3
2
3 ASR
1

812-8581 6-10-1 E-mail: togawmcm@mbox.nc.kyushu-u.ac.jp
* K DC)
1 2004
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Consideration about the Ranges of Waste and Disposal Liability in Definition:
With a Case of Automobiles

o

Arata Abe

*

Graduate School of Economics,
Hitotsubashi University. Research Fellow of Japan Society for the Promotion of Science.
181-0013 7-6-29-401 TEL&FAX 0422-49-8467 E-mail: fwht3171@mb.infoweb.ne.jp
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Newspaper reports and Japanese Public Opinion in this Ten Years

(0]

*

* %

Atsuko Kuribayashi, Midori Aoyagi-Usui

10
COP3
News about the Kyoto Conference
1000
900
800 /\\
700 \
600 \ ——Yomiuri
—=— Mainichi
500 I Senkel (1992 2002)
400 - \ ——Total
300
200 //\ \
100 — -
L B —— — |
S & > PSS
ST
%
aknow about the b.know about the c.heard about d.No
conference held and conference held but it
what is(was) discussed not what is discussed
Dec.1996(JEA) - 1 9 81
June 1997(PMO) 9 32 - 58
Jan.1998(JEA) 31 41 7 16
Nov.1998(PMO) know very well 15 not know well 32

know well 35

do not know at all

Note: JEA: Japan Environment Agency, PMO: Public Opinion Section, Prime Minister's Office

102-0073

* %k

305-8506

NRI Research Institute

tel: 03-3512-1779 E-mail: akuri@nli-research.co.jp

National Institute for Environmental Studies

16-2 TEL029-850-2392 E-mail: aoyagi@nies.go.jp
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1997 8 12 1998 1
1997 9
1 1996 12 81%
1997 6 58
1998 1 16%
1998 1 18%
450
400
350 |
—— 1995
G —e—1996
300 . 3 ——1997
P —»—1998
250 1 —*—1999
—e—2000| 1997
200 -+ 2001
——2002
L ——2003
150 ——2004 1998
100 1 ——2005
50 | 2001
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About the present condition and future prospect of environmental information on online—shop

OB, TR
OHAN Youngjin, KONDO Kayoko
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i OBRBEE R ORI T 2 B AT OV THESHT L, A2 T4 v EORgi O BREE
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BIWY
FRD

EH
R
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BEE2ITo72,
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ANBARBEREHEOFTEBEEROHED 56, 1RG4 %M L T\ 430 thafmti L, 77—
NREZIT > 70, PR EEIIECAT L72 430 500D H B, 52 ERAMEIR S 7= (B ERIT 12.1%),
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Q) LELHBEODEHDE
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2y 7 ECHEATE RET V) BREFREZERICET2HREBLIONA RT4 ) BRENoT,
TR LT, T T4y ECRMOREFRICET 2B AW 2L TX, ®¥U.5%)HEE
(24.2%)MNCHIFFDER & D, ABZEMNT— T2 ERIEMNC X 2R IRFZ IR H > TH, W
FHala=r—ra VZFRIARE LTS, S5, EHYA FOBRER EpFH i O BB H 2 fEhn
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JECTWRY, HEEIZ, F3EPLRESNDZ LT, BETEIBEFLNEZDL Z L2 ML T
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Examination of the current completeness and issues of

the Environmental statistics and information

* * *

(@)

Naoya Abe, Shinsuke Murakami, Yuichi Moriguchi

(1998)
DSPIR (Driving force)
(Pressure) (State)
Impact/effect Response
16
2003
2004
(Pressure)
(Drivina force)
Response Impact/Effect
1998
305-8506 16-2 TEL:029-850-2989, FAX:029-850-2830, E-mail: abe.naoya@nies.go.jp
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How can we develop river basin management data-base based on Web-GIS ?

* * %

o

FUJIYAMA Ko, NAKAYAMA Daisuke

1980
2002 C
C
2005
— PAE P s

* Mountainous Region Research Center

690-3405 1207 TEL:0854-76-3847 FAX:0854-76-3840
> Research Center for Coastal Lagoon Environments

690-8504 1060 TEL:0852-32-9741 Fax:0854-32-9741
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Web-GIS

GIS

GIS

GIS
85

Web-GIS
GIS
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BN RO HEREEREREL ARV I AFHTICETIRAERTHERT
—FTREFHERREETHDOKINN S —
Study on the Estimation of Fishery Damage Based on the Lesson of the NAKHODKA Oil Spill Accident

by contingent Sakhalin oil spill accident

oRBEAN - XFEE - BEHH— - REMME T - GERATT - EEMFTTT
Shintaro GOTO, Masumi YAZAKI, Seiichi HAMADA, Nobuhiro SAWANO, Kunihisa SAO, Kazuko SAO
1. FC®HIC

1997 E 1 A2 BMBICRA LT B H - S REBHEEF T b Fik
B, ., BRIBOKEBAIAB S K 2EL 57, 72, BIBEE

ZRBWT, BEBEENBNLZLEEFVZTERAN 2SR HELIE P AP 7 ICERICH
LLODF koI, T/ YT+ FEBBEICALTVD LI, 20 %X
BERKRNSANBTHDLLDOOD, %%C%@%%éﬁﬁ%f%ékwomﬁﬂuﬁf%@ Foly e
BOWTH, BEEEFMIZBVWTL, FWRELZ2OBN 2R CEHOTL» L EBRERENER
NERTHDHIZD, ZW OB LELE TS,

T B OB EFKS LT, BEROBEBBEICELENoBITRAb T,

T, MAHER., BV RIBEMEBEIRICREL, BRICELZEDI V) FHE
FoTkBh., B OPA90 (Oil Pollution Act of 1990)D> X 5 72 i HH F AL #1b L TxH R 2V il
BNDEIREMRM AR VAR TIT, I Bk B EFREREL BT, 8 4
BiEBERBAELIbDLEBESND,

AL TIX, M R EEHOEDR LI, AF Y BT

LB E L, AROBERHOI-D, MHEE®H Y a2 T
HOLHIE 2 RFWME2FTLOIFELZEMET D,
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1997 1 A 2 B oM FH L. & 6,200k1 o> T R 9 HY L. B A R0 IS 9 Jib
WEWE . MRk E Tl SEE S A EZE L=, 20024 8 H 30 H., A A5 R K

S HAKBEE 2002), FEHTHMBESIT., BEBIOBEE 2R, 3D
K THEABELIHEMEEL TWD, o T, BESHEES OB ED 5E % T
\loTRY, L ICHE S RN MHE. &3 359 B o 1=,

4. HERSZTaAL—PI3Y

Wy Iabva iz, BARBHEHBOLZDIZEINT S.M.Varlamov et al (2000)%
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Socioeconomic Evaluation of Separate Collection of Plastics Waste
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A Study on Environmental Valuation using Laboratory Experiment
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WTP WTP
WTP
Mean_ C
Profit Sum_C
WTP
WTP
WTP
Model 1 Model 2 Model 3 Model4
Constant  4.165* (4.138)  4.044** (4.83) 2.176 (1.997) 1.162 (0.908)
In(WTP)  0.846* (2.544) 0.741* (2.476)  0.764** (4.325)
Mean_C 0.514** (3.315)  0.475** (3.242)  0.773** (6.597)
Profit 0.213* (2.418)
Sum_C -0.148** (-3.32)
NofObs 40 40 40 160
R2 0.146 0.224 0.335 0.318
oLS t 1 5
Coeff. Std.Err. WTP Coeff. Std.Err. WTP
COST -0.0275** 0.00412 -0.0372** 0.00429
2.1251** 0.26134 7737 2.9277** 0.27633 7864
1.5872**  0.21842 5779 2.3378**  0.24549 6280
1.1560** 0.242 4209 1.7458**  0.24826 4689
Al 0.6377**  0.19264 -0.3760 0.21615
A2 0.42227 0.22231 0.07740 0.22299
NofObs 468 468
LRI 0.10235 0.19333
ML -412.364 -382.595
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Warm Glow or Helping Hand?: An Experimental Examination of Incentive Compatibility in a
One-Shot Voluntary Public Good Setting'

O Koji Kotani, Kent D. Messer, William D. Schulze?

It has been observed that people try to help each other in situations where no mechanism can provide a socially
optimal level of the public good, but that once such a mechanism is developed, people stop helping each other
and focus on the own self-interest (Le-Grand (2003) and Attanasio and Victor Rios-Rull (2000)). For example,
Attanasio and Victor Rios-Rull (2000) note that in a developing country context, if a government does not provide
a public insurance system, rural farmers developed voluntary insurance systems to protect each other. However,
after a public insurance system is introduced, the farmers no longer aid each other in this manner. Likewise, direct
governmental support of charitable organizations such as the Red Cross or the Salvation Army has been shown
to “crowd out” the amount of voluntary donations (Le-Grand (2003)). These examples suggest that both the
motivation and the context matter when agents make a decision of whether to lend aid to others.

In experimental economic settings, subjects consistently give higher levels of contributions in voluntary public
good settings, such as the Voluntary Contributions Mechanism (VCM) than predicted by conventional theory (Davis
and Holt (1992) and Ledyard (1995)). While a potential explanation for this over-contribution is the private “warm
glow” or “impure altruism” that people experience from the act of contributing (Andreoni (1989), Andreoni (1990)
and Palfrey and Prisbrey (1997)) or other-regarding behavior (ORB) (Ferraro et al. (2003)),® there is no clear
agreement on the motivation of why people over-contribute, especially in the first round of public goods games. In
an effort to isolate motivations in such settings, Goeree et al. (2002) conducted a series of one-shot public goods
games to measure the relative importance of altruism and decision error in voluntary contributions. They conclude
that both factors play an important role in contributions. While similar in spirit to Goeree et al. (2002), this
research focuses more on characterizing the motivation, especially why and when people gain such altruism or
warm glow, and over-contribute in a one-shot voluntary public good setting.

Behavioral economic theories provide some framework in which the degree of cooperative behaviors is dependent
on motivations and context such as difference-aversion, equity, or social preference (Charness and Rabin (2002),
Brekke et al. (2003), Fehr and Schmidt (1999) and Bolton and Ockenfels (2000)). Such research adopts a social
preference approach as a potential explanation of over-contributions, in which people are assumed to be self-
interested, but also be concerned with increasing social welfare or helping others. By extending these concepts
in a voluntary public good setting, we develop a novel ‘helping hand hypothesis’ to identify the motivation for
over-contributions.

Whereas Andreoni conjectured that warm glow is a feature of non-coercive mechanisms (Andreoni (1995)) and
may causes over-contributions,* we hypothesize that over-contributions are a function of whether the mechanism is
incentive compatible or not. When an external environment around a subject is not incentive compatible, and seems
unlikely to provide a socially optimal level of the public good, the individual gains utility by undertaking socially
responsible behaviors to some degree. That is, she/he does not entirely exhibit selfish behaviors as predicted
by the Nash Equilibrium (N.E), but instead may seek to help the group by over-contributing relative to the
private optimum. Once a mechanism is established to provide a socially optimal level of the public good (incentive
compatible), he no longer offers a helping hand, but instead concentrates on maximizing personal payoffs.

To test the hypothesis, we first developed a conceptual framework of “helping hand” with a simple analytic
model. We then designed a new voluntary contribution mechanism, referred to as the “Proportional Contribution
Mechanism” (PCM), that is a variant of a matching grant or tax deductible mechanism. The new features of the
PCM are that (i) it can be modified to be both a non-incentive or an incentive compatible mechanism by changing

IThis paper is based on one chapter of the first author’s Ph.D. dissertation, “Three essays on environmental economics” that was
submitted to Cornell University in July, 2005. This manuscript is still under the revision.

2Koji Kotani (kk97@cornell.edu) is a Ph.D. candidate in the field of agricultural economics, Kent D. Messer is a Research Associate,
and William D. Schulze is K. L. Robinson Professor in the Department of Applied Economics and Management, Warren Hall, Cornell
University, Ithaca, New York, 14853. We appreciate Greg Poe’s input to various facets of this research.

3Some people claim that over-contributions are attributed to asymmetric errors when a dominant strategy is the corner solution of
free-riding. However, Willinger and Ziegelmeyer (1999) and Keser (1996) show that when a dominant strategy is interior, subjects still
over-contribute.

4Certainly examples exist where warm glow is not present in coercive mechanism (see for instance, Falkinger et al. (2000) and Messer
et al. (2004)).
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a key parameter and (ii) it enables a within-subject examination of behavior in one-shot voluntary public good
settings.

Experimental results show that consistent with prior work with a VCM, when the PCM is non-incentive compat-
ible, subjects contribute more than the N.E. of giving nothing. However, when the PCM is incentive compatible,
subjects follow the N.E. prediction of giving the induced values of the public good, that the social optimality
requires.® Frequency distributions of contributions reveal that even under the non-incentive compatible PCM, a
substantial proportion of subjects still give contributions closer to the induced values of the public good. These
features indicate that voluntary contributions are attracted to the induced values of the public good, and is moti-
vated by the helping hand motivation. Therefore, the over-contribution observed in the VCM experiments appears
related to the efficiency of the mechanism and not whether the mechanism is voluntary or involuntary, thereby
supporting the helping hand hypothesis.
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(Eco) ROA
CcCO2 (ee)= / (CO2)

Ln(ee) = o, + ,SalesPerson + a,CapConcent + o, (EcCo(ROA))

15
+a,LaborProd + > gdummy,

i=1
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dummy4=preci. dummy;s=other
(Eco)
(Eco) ROA
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About Integrated Management System in Environmental Management
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Extension of asset and liability concept and proposal of environmental worksheet
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Environmental Accounting in Japan
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A Social Construction Approach to the Climate Change Problem
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Analysis of International Environmental Agreements for
Transboundary Pollution under the Differenet Liability Rules

Masashi Yamamoto !

1 Introduction

This paper analyzes the efficient regulation of the transboundary pollution mainly
under the Basel Protocol, which was adopted in 1999 for the complementary docu-
ment of the Basel Convention in terms of the liability and compensation rules.

During the late 1970s and 1980s, there were several illegal dumping of the haz-
ardous wastes across the borders. One of the earliest incidents was the Seveso acci-
dent in 1976. In this accident, the soil contaminated by the explosion of the agricul-
tural chemicals factory in Seveso, Italy, were missing and found in France, and both
countries denied to take charge of the toxic soil in thousands of drums.

Since some countries were aware of the environmental deterioration through the
transboundary movements of the wastes, the regulation towards the toxic wastes
were began. In 1989, United Nations Environmental Programme (UNEP) held the
conference in order to discuss the new treaty against the transboundary movements
of hazardous wastes. The result was ‘the Basel Convention on the Control of Trans-
boundary Movements of Hazardous Wastes and their Disposal’, hereinafter, the Basel
Convention. This Convention was the first world-wide agreement about the transna-
tional hazardous wastes movements and came into force on May 1992, and currently
consists of 162 parties (as of 12 July 2004).

EXPORT IMPORT

Shares by non-OECD countries 12.10 23.20

source: Secretarait of the Basel Convention (Data as reported by parties)

Table 1: Shares of the hazardous wastes by the non-OECD countries

The table 1 shows the shares of the hazardous wastes by the non-OECD countries,
which is based on the numbers informed by the parties in the Basel Convention. ? It

!Global Security Research Institute and Graduate School of Economics, Keio University,
Email:yamamoto@gs.econ.keio.ac.jp

®The information regarding the Basel Convention is available at http://www.basel.int/ and
http://geodata.grid.unep.ch/.
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says that toxic wastes tend to be generated by the developed countries, and shipped
to the developed countries too. The developing countries, however, are the net
importer of the hazardous wastes by large. Since the developing countries do not
have enough technology to dispose of hazardous wastes and financial supports to
deal with the potential accidents, the Basel Convention requires, in the near future,
to adopt another protocol, which prescribes the appropriate liability rules.(Article
11)

The obligations added by the Basel Protocol are ‘strict liability’ (Article 4) and
‘insurance and other financial guarantees’ (Article 14). Under the strict liability, the
notifier is liable regardless of the care level if an accident happens.The care includes
the costs in order to deliver the wastes safely.

With these facts, this paper first discusses the efficiency of the liability rule under
the Basel Protocol, however, it could be extended to any other international envi-
ronmental agreements characterized by the same token. After that, the possibility
of the larger party of the Basel Protocol is discussed. This part will be based on

some numerical examples.

2 Conclusion

In this paper, it is shown that there is a room to increase an efficiency of the liability
rule of the Basel Protocol, that is, early entry into force of the 1995 amendment of
the Basel Convention. It leads to the better precaution by victim and as a result,
the circulation of the hazardous wastes is also expected to be reduced.

On the other hand, it is also shown that making the number of the signatories
larger is very difficult for both the Basel Convention and Protocol. It is contrary to
the real world’s status quo in that the actual members of the basel Convention is very
large. One reason for this deviation, I suspect the Basel Convention is ineffective
because there is no actual punishment, although the Basel Protocol gives a signatory
sufficient one.
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Sustainable Development and Technology Transfer under WTO
Nobuto Iwata™”

iwata@busi.aoyama.ac.jp
1. Introduction

Generally ”sustainable development” is recognized as a keyword of multilateral environmental
agreements(MEAS). But we can see it in the peamble of WTO(World Trade Organizatgion) as
well.

In WTO, technology transfer(TT) issues have been discussed since 1995.

Among the Doha ministerial declarations for Doha Development Agenda(DDA),TT issues have
been one of theses implementation issues by insisting of developing countries and least
developed countries(LDCs).

But even through WTO/DDA, TT issues seems to be difficult to resolve because of parallel
stances between developing countries and developed countries.

In the WTO Agreements, the Membership countries are divided into three categories:

”Developed-Countries” ,”Developing countries”, and “Least Developed countries(LDCs)”.

In the paper, for simplification, the term of “developing countries” is used as a general
term including LDCs. TT issues are partly related with the fundamental principle of

GATT and WTO agreements including sustainable development.

2. Objectives

The objective of the paper is, by surveying the issues of TT in terms of TRIPs Agreement,to
clear the relationship between WTO WTO.rules/ regime and technology transfer.
In the WTO, some Working Groups have been established since the WTO ministerial declaration
on 2001.
One of them has been for, called “implementation issues” of technology transfer.

As WTO is multi-governmental organization for Free Trade, the functions of Governments
should be important even in the case of TT.

But, until now, there seems to be not any scientific approach in WTO Working group on the
relationship between trade and Technology transfer, and not any definitions of TT in WTO

Working Group.

** Professor,Dr. Aoyama Gakuin University, Faculty of Business
E-mail:iwata@busi.aoyama.ac.jp fax:03-5932-2974
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3. Methodology

the paper focus on WTO Doha Development Agenda(DDA) in terms of WTO principle and the
trade rules ,which might be called multilateral trade rules.

Through the WTO related trade rules,particulary” TRIPs” and some basic economic ideas, the
point of paper is focused onto the TT issues under WTO and the confrontation issues among
LDCs and Developed countries under DDA negotiations. On the process of analyzing, some new

issues and ideas would be appeared.

4. Analytical result and some issues

The approach of developing countries is relatively seems to be not market-oriented, but
cooperation-oriented or NGO-oriented approach. In addition to article 66.2 of TRIPs Agreement,
article 67 of TRIPS is also related with “technical cooperation” for developing countries, and
other agreements, like SPS,TBT, and Agricultural agreements, have the same article as the article
67 of TRIPs Agreement.

Developing countries focused on some objectives and terms of reference for the WTO/WG.
While, developed countries' approach to TT seems to be market-oriented and focused on a
sustainable development, which is seen in the preamble of WTO agreements.

Under these different stances, it should be desirable that technology transfer should satisfy the
both needs under WTO rules.

The most controversial issue is, whether WTO is a perfect “market-oriented agreement” or not.

5. Conclusion

There are three channels of TT.

Firstly, based on the channel A, tradable goods are produced by process technologies. And in
these goods, product-technologies are internalized. Therefore through international trade in
goods, the international technologies also could be transferred. Of course, the channel A is
covered by GATT1994. And also, TRIMs agreement under the condition of the possible-FDI into
developing countries,

Secondly, based on the channel B, only patents or knowledge could be transferred to Developing
countries under the condition of reasonable patent-rules in these developing countries.
Apparently, The channel B is covered by TRIPs agreement.

Thirdly, on the channel C, natural persons with special skills of developed countries
could move on between countries, for business or capacity building for developing

countries. Service Agreement, called, “GATS”, covers the channel C.
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Latent Influences on Forest Area Dynamics in Asia

Amapola DC.Generosa
generosa@en.kyushu-u.ac.jp

July 2006

1 Preliminaries

We explore latent influences on forest area variation such as country-specific level of human
development, economic, demographic and institutional factors in 20 countries in Asia. We
determine the impact of these latent factors on forest area from 1980-2000 by panel data method
while accounting for heteroscedasticity and autocorrelation in the data sets. We also test for
transition pattern between forest area and the level of economic development. Renewed focus on
forest area transition in Asia has risen from interesting results from previous empirical studies.
Studies of tropical forest in Africa, Latin America and Asia, found evidence for an inverted-U
shape relation between income per capita and the rate of deforestation in the said regions with
the exemption of Asia. Asia also deviates from the hypothesized pattern in cross-national study
of institutional characteristics and macroeconomic policy factors on deforestation.

2 Objectives

We aim to: 1) revisit on Asia’s case to further illuminate understanding latent factors influencing
multi-dimensional character of forest area dynamics. In this paper, country-specific factors; 2)
describe transitional forest patterns in 20 countries in Asia; 3) determine whether an empirical
basis on promoting forest projects such as plantations and carbon sinks in Asia, and; 4) provide
insights on negotiating international forest regimes.

3 Phenomenology of Forest Area Dynamics

Environmental quality transition exhibits a pattern very much similar to a bell-shaped pattern
between growth in per capita income and income inequality, which Simon Kuznets empirically
verified in 1955. In 1991 the Kuznets curve was used to describe the relationship between envi-
ronmental quality and per capita income across time. Empirical evidences on the existence of
EKC, initially on sulfur dioxide emissions and other air pollutants and later on to deforestation
show that the same inverted U-pattern exits. The advent of the EKC became the precursor
of expanding research on the systematic linkage among human development, economy and the
environment. Since then, economic models constructed to provide explanation as to why defor-
estation and forest transition happen and to establish causal relationships and the quantitative
effects of exogenous variables involved in the process. Existing multi-country economic models
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explaining deforestation can be clustered into two general types: 1) direct causes or the im-
mediate causes and 2) the indirect causes of the underlying factors of deforestation and forest
variation. A much recent thesis is the forest transition theory which shares similar thesis with
Environmental Kuznets Curve. It also posits nonlinear transition in forest cover during the
course of transition in economic activities, resource use and demographic factors

4 Methodology

The paper uses panel data methods to determine the impact of level of human development (indicated
by the Human Development Index(HDI) which is an alternative to Gross Domestic per capita

as a measure of economic development ), export of forest products, rural population intensity,
and political and civil liberties (a proxy variable for political and institutional structure and an
index from Freedom House datasets) on plantation, natural and total forest area in 20 Asian
countries for periods 1980, 1990, 1995 and 2000.

We investigate latent factors with panel data techniques that accommodate cross-country
heterogeneity and allow for specification of country-specific effects on global regression stud-
ies. We conduct poolability tests and Hausman statistic for evaluation of fixed-effects and
random-effects models. Correction of heteroscedasticity and autocorrelation in the data set is
implemented with White and Cochrane-Orcutt methods. We also test for transition pattern
between forest area and level of development.

For comparative effects, we run separate regressions using the general form of the reduced
form empirical model of forest area patterns, for the three types of forest definitions of the Food
and Agriculture Organization (FAO). We use forest area because it has higher data reliability
compared with forest area change (an alternative indicator taken in two successive accountings).
Further, forest change, apart from sampling handicap, suffers from discrepancies in the definition,
classification, observation method and implementation that reduce data reliability.

5 Results and Discussion

5.1 Forests and Human Development

The signs of the estimated HDI coefficients from pooled OLS and RE models reveal a U-shaped
transition for plantations, natural and total forest area. The HDI coefficients suggest that at
rising levels of human development, forest area tends to statistically increase. However, as HDI
increases, forest area manifest signs of decline. At that HDI value, countries are estimated to be
experiencing medium level of human development. The result supports the pattern described in
existing forest transition literatures. Level of human development within the countries signifi-
cantly influence forest area over the span of twenty years when the assumption of homogeneity
is imposed. Although this significance is not validated in the random-effects model, allowing
for country-specific effects to enter the regression improves adjusted R?. The study also found
a strong statistical correlation between high poverty(measured by HDI) and low relative forest
area in 17 Asian tropical countries.

Although the various models used to describe behavioral patterns in plantations, natural
and total forest area improve when heterogeneity in the data set is considered, no consensus on
the pattern is achieved. Assuming homogeneity among countries results in declining forest area
at low levels of human development. Inverted U-shaped pattern appears when the influence of
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the latent determinants on plantation, natural and total forest area in FE model and Cochrane-
Orcutt method.

5.2 Latent Influences on Forest Area Variation

There is no widely accepted framework for theorizing underlying or latent influences to for-
est area dynamics or variation. Hence, establishing a direct linkage between them is far from
simple. Quantitative relationships generated from our analyses are interpreted not as causal
relations but rather associations. The results are, however, useful in inferring into the direc-
tion of the impact of mediating forces, acting independently or simultaneously, on forest area
in Asia. Results reveal significant evidence for the level of human development and export of
forest products on changes in forest area in Asian countries. However, we only have significant
positive trade effect, particularly from pooled OLS and Cochrane-Orcutt method, interpreta-
tion should be taken with caution. No robust evidence is found on population effects and on
institution parameter on forest area in Asia.Estimates from the variance components (or RE)
model suggest that there are unobserved factors operating simultaneously with population effect
that muddles the quantitative relationship between forest area and the latent influences within
a country. Country-specific, period-specific or both, tend to have negative impact on forest area
variation. With the exemption of five countries out of the 20 cross-section units considered in
this panel study, random-effects collectively cause forest area in Asia to decline.

6 Conclusion

Results suggest arriving at quantitative relationship between forest area dynamics and the un-
derlying mediating factors is not straightforward. We also observe deviation from hypothesized
pattern in literatures. Country-specific effects tend to have significant influence on forest area
variation in Asia. Level of human development and export of forest products parameters tend
to have favorable impact on forests. Evidence for positive trade effects on forests plantations
suggests key role of market incentives in channeling public and private investments towards its
expansion, developing forest carbon sinks for future tradable permits and promoting sustainable
forest management. However, we do not claim a causal link between these significant parameter.
Moreover, variance components, whether country-specific or period specific, suggest an unfavor-
able trend for most countries in the study. This suggests a much more prudent and sustainable
forest protection policies that are responsive to and complementary to the desire to improve
prove on socio-economic welfare in these countries. Although soft international law on forest
has been agreed upon from 1990-2000, future negotiations harmonizing of forest policies still
have to consider accounting for heterogeneity of countries(particularly of developing countries)
and the latent forces influencing forest in arriving at an international forest regime.
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Table 1: T

Jatent Influences on Forest Plantations Variation

Variables Pooled Cochrane-Orcutt FE RE
OLS® Method® Model® Model

Constant —1.13 x 10> —8.13 x 103 -17549.6

HDI —1.97 x 10> 2.22 x 10% 1.11 x 10°™ -6704.21

HDI? 3.00 x 10> ~1.37 x 104 —~1.19 x 10° 29231.13

Institution 212.96 198.74 -445.99 -225.40

Export Value 0.0033** 0.0001 0.0016** 0.0022*

Rural Population Density 310.09 -50.59 595.55 408.74

Adjusted R? 0.1758 7911 0.7952 0.7947

F-statistic 3.73* 11.81*

Durbin-Watson Statistic 0.3944 2.86 1.70 1.32

p Estimate Range -0.14 to 2.48

Hausman Statistic x2 = 4NS

Poolability Test Y% = 206.67*

Forest Transition Pattern U-shaped inverted U-shaped inverted U-shaped U-shaped

@ Estimation is based on White Heteroscedasticity-Consistent Standard Errors and Covariance
bCorrected for First-Order Serial Autocorrelation
* significant at o = .01

** significant at o = .05
** significant at o = .10
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Table 2: Latent Influences on Natural Forest Variation
Variables Pooled Cochrane-Orcutt FE RE
OLS*® Method® Model® Model

Constant —4.38 x 10°7 —2.69 x 10* —1647.94
HDI —8.53 x 10°" 1.16 x 10° 3.45 x 10* —8.84 x 104
HDI? 1.24X105" —1.21 x 10° —6.32 x 10% 1.01 x 10°
Institution 1645.07 1617.19 1168.13*** 1202.02
Export Value .0211* 0.0144*** —0.0023 —4.68X107°
Rural Population Density 143.27 268.98 —1.15X103" —1112.69
Adjusted R? 0.5789 0.7911 0.7952 0.9712
F-statistic 19.42* 11.81*

Durbin-Watson Statistic 0.7508 2.10 1.70 0.6719
p Estimate Range —0.25 to 1.85

Hausman Statistic X2 =4Ns

Poolability Test % =216.71*

Forest Transition Pattern U-shaped inverted U-shaped inverted U-shaped U-shaped

@ Estimation is based on White Heteroscedasticity-Consistent Standard Errors and Covariance

b Corrected for First-Order Serial Autocorrelation

* significant at o = .01

** significant at o = .05

** significant at o = .10

Table 3: Latent Influences on Total Forest Variation
Variables Pooled Cochrane-Orcutt FE RE
OLS* Method® Model® Model

Constant —4.48 x 10°™ —1.45 x 10* 14299.17
HDI —8.58 x 10°" 7.94 x 10* 1.10 x 10° -7227.27
HDI? 1.26 X105 —9.39 x 10% —1.44 x 10° 11665.66
Institution 820.94 1527.34 514.44 579
Export Value 0237 .0148* -.0001 .0016
Rural Population Density 365.93 543.65 -43.19 -101.132
Adjusted R? .4984 .8378 .9804 9741
F-statistics 14.71* 145.148*

Durbin-Watson Statistic .4630 2.12 1.26 1.30

p Estimate Range -0.05 to 2.14

Hausman Statistic x2 =4Ns

Poolability Test x? = 230.40*

Forest Transition Pattern U-shaped inverted U-shaped inverted U-shaped U-shaped

¢ Estimation is based on White Heteroscedasticity-Consistent Standard Errors and Covariance
YCorrected for First-Order Serial Autocorrelation

* significant at a = .01 or better

** significant at a = .05 or better

*** significant at o = .10or better
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Table 4: Institutions and Forest Area

Variable Plantations Natural Forests  Total Forests
Constant 18509.2624 -62055.9351 -32013.28619
HDI 67530.9430 —257095.4831 —153759.8143
HDI? -70060.2703 317461.8333 193784.1576
Export Value 0.0021** 0.0040** 0.0050***
Rural Population Density | 242.5905 —1347.3159***  —1088.3306***
Country INST Coefficient

BANGLADESH -1417.493032 -8202.8341 -3262.9111
BHUTAN -732.2508502 -2399.4177 -967.89167
BRUNEI -2343.1550 587.1010 -254.7751
CAMBODA -660.2072 —3214.9299*** -1243.8850
CHINA 3220.3337** 13485.1940* 9259.2148*
INDIA 2669.1542*** 4795.4744* 4749.9473*
INDONESIA -2005.4910 16389.5190* 7996.6300*
KOREA, DPR -1713.0518 -1611.0334 -872.1067
KOREA, Rep -2271.6633 -1020.9702 -880.6579
LAOS -468.4422 -2544.8539 -866.2158
MALAYSIA —2655.6990* -1906.8751 -1130.7252
MONGOLIA -1157.2352 -3206.3277 —1375.3935***
MYANMAR -443.1623 -50.7188 418.0815
NEPAL -1013.6572 —6059.0418**  —2365.9351**
PAKISTAN -525.4052 —6123.2964** —2446.0653*
PHILIPPINES -3007.7236 -3831.0057 -1984.3578
SRILANKA -2241.6972 -3038.8044 -1607.0596
THAILAND -2342.3077 -2496.9326 -1069.1250
VIETNAM -888.1992 -1272.4407 -471.5396
JAPAN — 5350.8166 2975.465595
R-squared 0.8378 .9687 9788
Adjusted R-squared 0.7469 .9498 9675
S.E. of regression 4537.33691 7477.793 6817.8845
Sum squared residual 844084475.7 2.409 2.198
F-statistic 9.21* 53.88* 86.66*
Durbin-Watson stat 1.62 3.11 1.96
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Perspective of complementary currencies and
related experiences in Europe
- towards sustainable societies -

Ken’ichi Nakagami®
O Yasuyuki Hirota?

Experiences of local currencies and of alternative banking are winning
popularity in a number of European countries too, managing people’s means of
exchange for its users’ own benefit. The denomination of “complementary
currencies,” coined by Bernard Lietaer on his report to the European
Commission in 19983, is widely used to define this new device as something to
fill up what is at stake with the conventional monetary system, including
concentration of wealth at the cost of the impoverished, lack of democratic
management for our current monetary system, achievement of sustainable
lifestyles and others. Although most of experiences derive from LETS which
was invented in 1982 by Michael Linton who then lived in Commox Valley near
Vancouver, it is worthy to pay attention to emerging initiatives, such as REGIO*
in Germany, LIBRA® project in Italy and SOL in France to name just a few. So
this report aims to examine what socioeconomic effects are expected to attain
by these schemes and how they try to accomplish their goals, based on
literature as well as our visits to practices all over Europe.

One important feature among these experiences is that most aim to help the
non-profit sector. LIBRA, Banca Etica®, REGIO and SOL are designed to help
non-profit organizations although their methods vary a lot in this
respect(stimulation of donations by private businesses, offer of low-interest-loan,
endowment of turnover for euro-backed coupons and stimulation of trades
among different actors of social economy), since the current monetary system

1 Ritsumeikan Asia Pacific University, 1-1 Jumonjibaru Beppu JAPAN, nakagami@apu.ac.jp

2 Ritsumeikan Asia Pacific University, 1-1 Jumonjibaru Beppu JAPAN, mig@olccjp.net

3 Rizzo, Pantaleo, « L’économie sociale et solidaire face aux expérimentations monétaires — Monnaies
sociales et Monnaies multilatérales, » L’'Harmattan, Paris, 2003, p. 11-12

4 http://www.regiogeld.de/

5 http://www.aequilibra.it/

6 http://www.bancaetica.com/
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was conceived by and for by the financial sector’s interests, i.e. towards the
maximization of profits of the private sector.

Another essential element is that these systems are controlled by their own
users. Lietaer(2001) says that money is “an agreement within a community to

use something as a medium of exchange”

So any group can start up and
administer its own clearing system for its own sake whenever it may face with
any severe trouble with the conventional economy, trying to decide how its own
money will be spent and/or invested. It is of no little significance that the very
Wirbank, operational since 1934 in the Switzerland for small and medium-size
corporations, is a cooperative and therefore it is democratically managed by and
for its member corporations. Another advantage of this aspect is that the civil
society can have more initiative in determining which kind of projects are to be

promoted, making economic activities more autonomous.

The recovery of monetary sovereignty is a key factor which facilitates the
sustainable economic development because it allows those in charge of this
institution to distribute money for any project that they like, regardless of
whether these administrators are individuals, a non-profit or the public sector.
Brunnhuber(2003) shows® that the current positive compound interest is the
biggest obstacle which makes it difficult for long-term investments to be
financed enough while short-time ones are attractive for banks, suggesting the
introduction of aging money® to reverse this trend.

It is yet too early to find any proof that complementary currencies are an
effective tool for the sustainable development since all the experiences are still
too small for that purpose. It is expected, however, that the evolution of this
movement will one day transform the very principle in which all economic
activities are operated, before the human being on this planet will suffer from
economic and/or ecological catastrophes.

7 Lietaer, Bernard A., “The Future of Money,” London, Century, 2001, p. 339.

8 Brunnhuber, Stefan, Klimenta, Harald, “Wie wir wirtschaften werden,” Redline, Frankfurt, 2003, p.
52-54

9 A monetary system suggested by Silvio Gesell(1862-1930) on his masterpiece “die Natirliche
Wirtschaftsordnung” (1916, available at: http://userpage.fu-berlin.de/~roehrigw/gesell/nwo/) that
money should lose its face value gradually as the time passes by in order to “abolish money’s privilege.”
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Policy Tests for the Economic and Environmental Impacts of Waste Disposal Tax
based on the General Equilibrium Approach
BEFEMBLBUR DR LB IR 12 5- 2 DB — CGEMMTIZ LA BT —

Pongsun Bunditsakulchai®

Industrial waste disposal tax is said to be the first environment tax actually enforced in Japan under the
anticipation that it does contribute to a restraint effect to help control the environmental burden released from
industrial wastes and household wastes in some extent. Moreover, considerable attention has centered recently on
the hypothesis that these taxes imposing on polluting activities might yield a double dividend by not only helping
to protect the environment but also helping to raise revenue that can be used to reduce other distorting taxes.

However, whether this tax alone is effective and, if true, how much the tax rate should be are among the
controversial questions need to be solved. Moreover, based upon the advance in recycling technology and the
importance of demand and supply side management from a material cycling viewpoint, it is extremely important
to introduce the appropriate method for determining the most optimal policy among the proposed alternatives.

The objective of this paper is to construct a general equilibrium model with WIO and SNA data based
framework so that it can elucidate the relationship between the production activities of goods and waste disposal
services on the one side and corresponding households’ behavior on the other. The model is used to evaluate the
proposed environmental scenarios with respect to the economic welfare impact as a whole.

This model was constructed under the pioneer work of waste input-output analysis utilizing the S allocation
matrix. However, to capture the product-mixed nature of industrial production technology, we combine the
Make-Use SNA framework into the model. Regarding the assumption underlying this model, we use the mixed
technology assumption in order to reflect the behavioral differences between ordinary goods and by-products. On
the other side, some basic concepts of CGE modeling method are introduced. These are the microeconomic and
optimization behavior of producers and households, the aim of social optimum achievement under market
equilibrium conditions, and the ability to estimate the shadow price reflecting true disposal cost of waste. Finally,
by implementing the model calibration with exogenously given elasticity of substitution and market clearing
conditions, we utilize this model as a policies appraisal program.

In a single general equilibrium framework, we solve numerically using the data set of 1995 Japanese WIO
and SNA including totally 43 sectors divided into 39 commodity sectors and 4 energy related sectors. The waste
generated both by industries and households are classified into 20 types. These wastes are disposed by 6 waste
disposal service industries or released to the environment by land-filling. The economic structure of this model is

shown in Figure 1.

* Graduate School of Information Sciences, Tohoku University
06 Aoba, Aoba-ku, Sendai, 980-8579, Japan. E-mail: pongsun@plan.civil.tohoku.ac.jp
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Figure 1: The overview

of economic structure

The results show all relevant effects of a number of policies on the equilibrium quantity of emissions, the
quantity and price of each output, the effects on labor supply, the improvement in the environment, and the net
effect on welfare. We use the proposed model to compare the alternative environmental policy options, especially
for comparing the effects on a waste controlling, a recycling promotion and an environmental burden release
reduction. The advantage of this general equilibrium model is that it encompasses the entire life-cycle of each
product from the production to consumption, disposal, and recovery. It also captures each price paid along the way,
S0 a tax at one stage has an equivalent counter part at another stage. As a result, the model can be used to compare
the effect of the environmental policy options such as the carbon emission tax, waste disposal tax (or land-fill tax),
including other indirect policy measures, for example a deposit-refund system or manufacturer take-back
requirement. The reason for comparing all of these options is that some may be implemented easily than others.
The difficult enforcement of penalties on improper waste disposal is not necessary, if the equivalent outcome can
be achieved by a tax-subsidy or deposit-refund system.

This model has several important attributes. First, it can take account of waste generated from virtually any
waste source in the economy, including municipal solid waste (MSW) from final demand sectors, industrial and
commercial waste from the goods- and services-producing sectors, and treatment residues from waste treatment
sectors. Second, in case where industries use the available production technologies and jointly generate the waste,
a product-mix structure within the activity framework needs to be introduced. Based upon a MAKE-USE
framework, the model captures the facts that goods and services industries produces not only ordinary goods and
services but also waste treatment services, while waste treatment service industries dispose of wastes and then
recycles them Third, it can express the correspondence between the waste treatment technologies and the

intermediate waste inputs through engineering concept.
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Better Policy Makes Healthier Environment and Thus
Healthier Growth in Agriculture:
Bangladesh as a Case Study Country

Anupam Saha”

Introduction:

Agriculture continues to be regarded as one of the most important sectors for the
economy of Bangladesh. This sector contributes to 36 percent of the GDP and 60
percent of labor force. Bangladesh has substantial agricultural development and
rapid production in the last decade. Substantial increase in irrigated areas and
use of modern rice variety, intensive cropping and fertilizer use have led to the
noticeable growth in agricultural sector. Government policies with respect to
agriculture and environment have catalyzed this growth even further.
Bangladesh National Agricultural Policy, formulated in the year 1999 and
Environmental Policy formulated in the year 1995 and related other policies have
extended the possibility of sound agricultural output. In a typical thinking
agricultural growth can be attained at the cost of environmental degradation. But
this study has attempted to search for the other side of the effect of agriculture on
environment.

Methodology:

The study is mainly based on two national policies: ‘National Agricultural
Policy‘and ‘The Bangladesh Environmental Conservation Act, 1995’ followed by
Environmental Policy of Bangladesh. There are some other policies prepared by
different ministries have also been analyzed and critically reviewed. While
reviewing the policies some answers to the questions had been looked for: Who
are the authorities responsible for the formulating policy, what part of the policy
is abating the scope of other policies formulated by different ministries, What
parts of the policies are common in nature in other policies and whether these
common part is interacting with other policies, at the point of implementation of
the policy whether coordination is available among the ministries. The study has
also seen the growth trend in agriculture after the commencement of these
policies. Policy performance was mostly judged on the performance of some
factors those are directly or indirectly related to both agriculture and
environment. Study did not go for cost and benefit analysis rather demonstrated

" Ph.D. Student, Graduate School of Economics, Shiga University.
E-mail: mranupamsaha@hotmail.com

286



factor performances which are nearly common and affable to quoted policies.
The study is worked through questioning to the ministry-officials, analyzing
policies already formulated and literature review and data analysis.

Result:

There is no denial of the fact that better policy leads to the economic
development (As mentioned in the literature review). While conducting the
research some questions naturally arose. To find the way of solving those
guestions | came up with some answers and that turns to be the results of this
study. The National Policies of Bangladesh on different matters are being
formulated by different ministries. The study found that there are lacks of
coordination in implementing the policies in the root level among the policy
implementing authorities. It is also found that after the commencement of the
each policy there was a tendency of growth in the economy especially in
agriculture sector, although the rate of growth in agriculture is slower than that
of industry in Bangladesh. The growth target might be more ambitious if other
policy-sector is not given extra priority. There is common phenomenon that
agriculture degrade environment. But this case study find that even in the short
run, agricultural policy and environmental policy both with other policies have
put better presentation after the joint commencement of policy implementation.
On the other hand, in line with Bale, 1985, Lale 1975, it is found true that growth
in agriculture might have lagged behind the actual target because Parastatals
with broad regulatory and monetary power over domestic and foreign trades in
major agricultural tradable typically pursue their own interest not those of
agriculture producers.

Conclusion:

National Agricultural Policy is of prime importance to Bangladesh. The policy is
supposed to be well balanced, environment friendly, economically feasible. With
the combination of these three a good policy can be ensured. Whatever the
content of the policy, every policy is formulated for the welfare of that particular
focus and it is inevitable for the development process of a country. This study
affirmed that the factors those are responsible for agricultural production acted
friendly to the environment. It is also seen that when two polices are merged,
growth trend was continuously directing upward. But this can not be always
said that self-sufficiency in crop production is because of policy implementation.
There are some other factors like climate, agricultural marketing, capital flow to
the agricultural sector, external demand, fiscal policy, monitory policy, domestic
demand, pricing and other policies responsible for making Bangladesh self-
sufficient at the end 20t century.
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Global F-gas Emission Reduction Potentials and Multilateral Policies
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Kyoto mechanism: present and future
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How Forest Tax Initiatives Are Realized: Political-Economy of Forest Tax Initiatives

1980

Kingdon

NETSUIGAI:

KASS36: 36

HOIKU:

MINRINHI: ha

FINOO: 2000
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GOVLDP:
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VOLUINT: 100
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NETSUIGAI

6.52 (1.43)

5.86 (1.00)

KASS36 -0.0038 (-2.18)**  -0.0035 (-2.19)** - -
HOIKU 2217 (-2.79)%**  -1.78 (-2.93)*** - -
MINRINHI 0.0095 (1.84)* 0.0056 (1.46) - -
FINOO -2.13 (-1.48) -2.69 (2.21)** - -
ZAICHG -5.36 (-1.80)* -5.48 (-2.11)** - -
GOVLDP 0.33 (0.98) - 027(L05) -
CONLDP 0.19 (0.54) - 023(081) -
VOLUINT -0.020 (-1.31) -~ 0.0057 (0.25) -
SANSRT 0.65 (0.79) - 065(L10) -
FRSTER 0.00060 (0.51) - -~ 0.00037 (0.25)
RINKEI 0.0017 (0.088) - -~ -0.0027 (-0.25)
ZEI M 0.077 (0.31) - - 0.073 (0.30)
-357 -2.60 -4.47 -3.95
(-3.79)*** (-4.05)%**  (-12.50)*** (-11.21)***
-34.86 -38.25 -47.24 -49.37
29.38 (13) 22.60 (6) 4.62 (4) 0.36 (3)
p- 0.006 0.001 0.329 0.948
46 46 46 46
z- *kk *

KASS36
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Changes in traditional forest commons which has originated from Iriai

—A case study on the customary common property forest in Yamaguni, Kyoto—
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Measures to Improve Effectiveness of Local Environmental Plans
—from the Aspect of Object Management
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Extended Kindergarten Rule and Sustainable Development
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On linkage effects between environmental taxes and consumer's preferences
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Development of Evaluation Method of a Wide Area Automobile Recycling System in East Asia
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Evaluation of Subsidy Policy of Japanese Forestry
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Economic Analysis of Market and Institutions for Containers and Packaging Recycling
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Figure 2 Consumer model
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Fig. 2: The consumer model (Examples
of activities, consumption
"technologies" and inputs)
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pp.85-98 (2005)

[2] K. Takase, Y. Kondo, and A. Washizu “An Analysis of Sustainable Consumption by
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[3] S. Nakamura and Y. Kondo “Input-Output Analysis of Waste Management,” J. of
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Reduce, Reuse, and Recycling Effect under the Containers and Packaging Recycling
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An Empirical Analysis on the Effect of the Pricing System on Reduction of the Solid Waste
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i [ /7 1 0.001 0.011 ***
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[ ] -0.010 *** -0.002 ***
[ =1] 0.144 *** -0.005
1 [ 7 ] -0.086 *** -0.013 ***
- [ / ] 0.046 *** 0.001
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F-test(Hgy =0) 304 ** 40.9 **
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Development of a sustainability index of Mezzo Environmental Accounting:

Regional Agriculture by EF and Decoupling index
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EFDI EFDI=(EF,_,/DF,_,)/ (EF/DF,) EF
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1 ,1995 2000 netEF ha DF EF/DF
netEF -89 ha -120 ha 1995 894,528 | 1,114,300 0.80
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1 netEF
2 DF
DI netEF EFDI 0.70
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EF EFDI
1 DI EF 2. [1] [2]
2 netEF DF
EFDI DI
3 EF EF
EF
[] 2004 —
— Vol.6 ppl-22.

[ ] Wackernagel,M and Rees,W.(1996) “Our Ecological Footprint:Reducing Human Impact on the Earth”New
Society Publishers.
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Application of Capability Maps to Regional Management Indicator: A Preliminary Study
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backward-looking Positive approach
forward-looking Normative approach
A. Sen Capability fi(c(wp)) i
Wi
3 1km
Capability Map 2005
2001
51,400 / 367,000 /
271,200 /
3
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Ecological Footprint
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t
(Base (Reference Budget Balance (Target
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(Evaluation)
ex. t-C0,/
0% % % % 100%
(Evaluation) |
CO, t-Co/ il (50-99%)
0% % % % 100%
(Evaluation)
CO, t-CO0,/
0% % % % 100%
(Evaluation)
ha/
0% % % % 100%
(Trend)
-
(Trend)
(Trend)
- )44 - )><100 ¥ I (negative
= % (0-49%)
sEsE  (50-99%)
4 o o 100%)
1) 2005 Capability Map
vol.15
2) 2001
3) 2005 ICLEI Ato Zz
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The Framework of Waste Environmental Accounting and the Application
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Material Flow Cost Accounting for Evaluation of the Kitakyushu Eco-town Project
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Eco-efficiency that promotes corporate strategic environmental activities
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_ Products or Servicevalue = S _T.C EC _AEL.l

EE = X X X
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WBCSD Measuring eco-efficiency: a Guide to Reporting Company Performance 2000
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364
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Modeling Site-Choice Behavior in Fall Trekking Season Using the Random Utility Model
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What tour do the eco-tour participants prefer?

*
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2004 9 11
161

t
0.5659 3.81 6847.0
0.4966 3.39 5401.9
1.0090 6.75 10987.7
0.9560 6.70 10484.8
0.3687 2.56 3966.1
0.7918 5.50 8910.7
0.9202 6.03 9287.7
1.2613 8.12 12960.7
0.1720 2.00 2128.9
0.0007 0.20 —
0.0034 2.94 32.6
0.0270 2.82 306.1
-0.00009 -8.69 —
840
-1392.714

2128.9
32.6
306.1
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CVM

Survey configurations, respondents ™ characteristics and anchoring effects in

contingent valuation

* *
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Takaaki Kato and Noboru Hidano

Contingent valuation (CV)
willingness to pay (WTP)
Cameron and Quiggin (1994) Herriges and Shogren (1996)
Herriges and Shogren (1996)
WTP

(Aprahamian et al 2004)
cv

cv !

1997 1998

Aprahamian et al (2004)

WTP

WTP

WTP
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WTP

Herriges and Shogren (1996)

WTP

WTP

5%

2146 2269 19%
60%

Aprahamian, F., O. Chanel, and S. Luchini (2004) Starting point bias and unobserved heterogeneity
in CV surveys: Econometrics with an application to air pollution. Paper presented at the 13th
Annual Conference of European Association of Environmental and Resource Economics. June
25-28, Budapest, Hungary, 1-26.

Cameron, T. A. and J. Quiggin (1994) Estimation using contingent valuation data from a
“dichotomous choice with follow-up” questionnaire. Journal of Environmental Economics and
Management, 27: 218-234.

Herriges, J. A. and J. F. Shogren (1996) Starting point bias in dichotomous choice valuation with
follow-up questioning. Journal of Environmental Economics and Management, 30: 112-131.
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Health risk trade-offs and dom nant preferences
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3)
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31

t t
-0.0595 -41.22 -0.0598 -41.14
-0.6211 -16.13 -0.7013 -9.37
-1.5227 -38.21 -1.7577 -22.44
-0.5759 -16.59 -0.5769 -16.43
-0.6696 -19.31 -0.6612 | -18.94
0.00056 7.70 0.00033 2.88
0.00020 1.03
0.00064 3.55
11484 11484
-6225.61 -6219.25
egalitarian
6 4
QL
12 1.3
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3
Survey on WTP for risk reduction of three kinds of illness related to air pollution
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Likelihood-ratio index
1 5% 12%
3
Value of statistical illness, VSI 6.97
17.7 376 VSI 8.65
24.5 327
VSI
ASC Alternative Specific Constant
ASC
VSI

ASC 6.08E-01 | 1.01E-01 | 0.00 ** -
3 40 Cost -2.66E-03 | 2.45E-04 | 0.00 ** -
PA 2.25E-01 | 4.86E-02 | 0.00 ** 8.44
CB 3.38E-01 | 3.46E-01 | 0.33 -
LC 1.27E+01 | 2.66E+00 | 0.00 ** 478.99
ASC 6.92E-01 | 1.01E-01 | 0.00 ** -
50 Cost -2.26E-03 | 2.42E-04 | 0.00 ** =
PA 1.16E-01 | 5.02E-02 | 0.02 ** 5.12
WTP CB 5.37E-01 | 3.49E-01 | 0.12 -
LC 5.84E+00 | 2.63E+00 | 0.03 ** 258.11
ASC 6.52E-01 | 7.13E-02 | 0.00 ** -
WTP WTP Cost -2.46E-03 | 1.72E-04 | 0.00 ** -
PA 1.71E-01 | 3.48E-02 | 0.00 ** 6.97
CB 4.34E-01 | 2.45E-01 | 0.08 * 17.67
LC 9.23E+00 | 1.87E+00 | 0.00 ** 376.13
WTP Vsl ASC -1.22E-01 | 8.28E-02 | 0.14 .
Cost -3.16E-03 | 1.87E-04 | 0.00 ** =
PA 2.73E-03 | 4.16E-04 | 0.00 ** 8.65
CB 7.73E-03 | 2.81E-03 | 0.01 ** 24.48
LC 1.03E-01 | 2.26E-02 | 0.00 ** 326.70

1 PA= CB= LC= Lat=

2 **:P <5% *:P <10%
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Current state and problem of environmental measures of small and medium-

sized enterprise in Osaka Prefecture
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1SO14001
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1SO14001 EMS:Environmental Management
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LCA
LCA of the regional environmental currency business

and its effectiveness
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— RBV —
The Mechanism for How the Practices of Reducing Environmental Loading Lead to Economic

Effects: Based on the Resource-based View of the Firm
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Fig.2

Fig.3 Fig.4

0.53%*x

Process Process
. 0.89%** . . 0.30%**
practice innovation

0.22%%* 0.17%*

Market
effect

Product
practice

0.20%**

x> =131.28,df =90, AGFI=0.97,CFl =0.99; NFI = 0.97; RMSEA=0.04
Figure 1 Standardized weighted least square parameter estimates for the hypothesized
model with process innovation. This is a simplified version of the actual model, not
including the indicator variables of the latent constructs, error terms, and control variable.

*¥*p<0.001; **p<0.01; *p<0.05; +p<0.10; one-tailed tests.
Process
practice

0.31%%*

0.45%%*

0.54%%%
Market
effect

0.63%%*

learning

0.46%**

Product
practice

x? =129.22;df =90; AGFI =0.98;CFI =0.99; NFI =0.97; RMSEA = 0.04
Figure 3 Standardized weighted least square parameter estimates for the hypothesized model
with high-order learning. The same to Figure 1.

Table 1 3

Process
practice

03 1 *kok
Product
innovation

X* =136.39;df =91; AGFI = 0.98;CFI = 0.99; NFI = 0.98; RMSEA=0.05
Figure 2 Standardized weighted least square parameter estimates for the hypothesized model

with product innovation. The same to Figure 1.
Process
practice

0.40%**

Market
effect
Xt = 132.23;df =90; AGFI =0.98;CFI =1.00; NFI =0.99; RMSEA=0.04

Figure 4 Standardized weighted least square parameter estimates for the hypothesized model
with high-order learning. The same to Figure 1.
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ntegr \
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Table 1 Test of mediation: comparison of standardised path coefficients for the direct, hypothesized, and saturated models *

Path Direct model Hypothesized model Saturated model

Process practice — Process innovation 1.15™ 0.89" 0817
Process practice — Cost effect 0.38™ -0.21

Process practice — Market effect 0.18 -0.30"
Product practice — Process innovation -0.16 0.08

Product practice — Cost effect 0.15" 022" 023"
Product practice — Market effect 0.18" 0.20"" 027"
Process innovation — Cost effect 0.30"" 0.47"
Process innovation — Market effect 0.17" 0.38"

Cost effect — Market effect 0.53" 0.53" 046"

aThis is an example showing the test of mediation of process innovation. ***p<0.001; **p<0.01; *p<0.05; +p<0.10.
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An analysis on incentives of implementation of environmental management practices
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Empirical study on the effect of the firm’s environmental activity

on the loan interest rate
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An Economic Analysis of Use of Renewable Energy under Partial Monopoly
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Determinants of Energy Consumption in Paper and Pulp Industry
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LCA

Assessment of Power Generation and its Externality
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2) Baldur Eliasson and Yam Y.Lee(Eds),INTEGRATED ASSESSMENT OF
SUSTAINABLE ENERGY SYSTEMS IN CHINA,Kluwer Academic
Publishers,2003,P319-P444

3) ,EDMC/ (2004 ),

, 2004
4) A.Rabl,The importance of external costs for the competitiveness of renewable

energies,2001
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Critical issues on Material Flow Analysis

as a basis for resources and environmental indicators

Yuichi Moriguchi
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Human Satisfaction Measure Ver.2
Human Development Index
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Capability Approach
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HSM Ver2  (2)
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2 () = ot
2 @) | el i
2002 HSM  HDI = o e s
HDI . .
HSM Ver.2 @)
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0.12 0.03
5038 15
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@ HSM  HDI
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HDI 0.087THSM 1.070 . = - - —a
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Reciprocal Relations among Economic, Social, and Environmental Indicators:

Toward Policy Adaptation to Sustainable Development

32

Kengo Sasaki
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2 GNI
GLOWARM
PLTECODAM
ANIECODAM
SOCINSTAB
GLOWARM
3
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2 (&N} 3 (@)
GNI HINDUS | SOCINSTAB GLOWARM
7781833 | 7.747E-02 -0.103 -0.228
(11.725)™ (0.625) (-1.165) (-3.357)™
GLOWARM | 8093192 0.345 -0.300 INFOINFR | 0698
12158 | (2596)" | (-3326)™ (12.497)™
ANIECODAM | -331.418 0453 -3.749E-02 LIVINFR 0258
(-0.498) @52)™ | (-0433) (3.386)™
PLTECODAM | -1567.653 0.305 0.282 adj.R? 0.669
(-2362" | (1.969)" (3.300)™*
adj.R? 0.621 0.279 0.180 F- 82701
F- 51.163 7.925 7.001 N 82
N 93 55 84
1) t 2™ 1% " 5% ' 10%
HINDUS
GLOWARM PLTECODAM
GLOWARM
SOCINSTAB
PLTECODAM




Estimating future sustainability indicators: flow and stock of the earth’s property
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GRAPE Genuine Savings Wealth
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=5 0% e T
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Sg 1% ———————————7" ————————————————————————
5o - [ (NAL 2020
®
1 Al £8 7
-~
1 NA1 21 - & (NA1, 2000)
-10% 0% 10% 20%
Sy (Genuine Savings) [%GDP]
Al
1 Genuine Savings Wealth
NA1 2000 Sg w 2050
1 NA1l
Sg Sg
w
WDI 2100 50

World Bank, “World Development Indicators 2004”, The World Bank, Washington, 2004
D.Pearce, “Environment and Economic Development”, forthcoming, 2005.
K.Hamilton, Environment, Development and Sustainability 5(2003)419-436
A.Kurosawa et al., “Anaysis of Carbon Emission Stabiization Targets and Adaptation by Integrated
Assessment Model”, The Energy Journal, Kyoto Special Issue (1999) 157-175.
16 2003 357-368.
2004 F-2-1
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Consideration on the Overall Evaluation of Sustainable City
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A Proportionally Equitable and Efficient Federal Structure in the Presence of
Interregional Spillovers and Labor Attachment

o Naoto Aoyama  Emilson C.D. Silva™

Introduction
A Kkey issue studied in the fiscal federalism literature is whether central governmental
intervention is needed for the federation’s allocation to be efficient. Myers (1990) showed that
there is no need for central governmental intervention if regional governments can make
interregional transfers to each other in order to purchase their own preferable population sizes
and the sole type of externality present in the economy is a fiscal one. He showed that all
equilibrium allocations resulting from Nash behavior of regional governments are Pareto efficient.
Wellisch (1994) contributed to this literature by demonstrating that Nash behavior is typically not
efficient in the presence of general spillovers and attachment. More recently, Caplan et al. (2000)
showed that there is a particular set of circumstances where decentralized governments may be
induced to internalize interregional spillovers in the presence of attachment. This paper
contributes to this literature by demonstrating that decentralized provision of public goods may

be efficient if the center cares about regional welfare levels and views them as complements.

Analysis
First, we characterize the socially efficient allocation with respect to private and public good
quantities. The socially efficient allocation is the solution to the following maximization problem,

given the migration equilibrium:

Max

{X X G G} ul(xllGl’GZ)
1y A2 112

s.t. au'(x,,G,,G,)= 1-0)Uu*(x,,G,,G,), x,20, G, =0, i=12, (1)

(' (%, %,,G4,G,)x, +G, — F'(n' (x,,%,,G,,G, ))=0, (2)

2
i=1

where n?*(x,,x,,G,,G,) =N -n*(x,,X,,G,,G,).Next, we solve the following three-stage game to

compare the two allocations in order to show that the latter is socially efficient.

*

Graduate School for International Development and Cooperation,
Hiroshima University

739-8529 1-5-1 TEL&FAX082-424-6935 E-mail:
naotoa@hiroshima-u.ac.jp

*x

Department of Economics, Tulane University
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Stage 1. Regional government i chooses nonnegative {G,} to maximize:

Max i W'(G,,G,) -G,
G} u(ﬁiml(el,ez),v(/Z(Gl,GZ),Gl,GZ)’G“GZJ

taking {G,} as given, i,j=12 and i=j.

Stage 2. The center observes G, and G, and chooses {w,,W,}to maximize:

Max - _
Min w[ W, -6, ,Gl,Gz}(l—e)u{ W5, ,Gl,GzJ
{W11W2} n (\Nl’WZ’GI'GZ) N-n (\vawz’Glle)

st W, +W, = FHA'W,W,,G,,G,))+ F2(N —A* W, W,,G,,G,)), W, >0, W, >0,

taking {G,,G,} as given.

Stage 3. Each individual freely chooses his residential location, taking {W,,Ww,,G,,G,}as given.

Results
Given the migration equilibrium, the socially efficient allocation is characterized by equations

(1), (2) and the following equations,

1 2 1 2
u u u u

n—2+n,—2=1and n —2.4n =3 -1, (3)
ul ul ul ul

Equations (3) state us that the sum of the marginal rates of substitution between public and
numaraire goods should be equal to the marginal cost of public good provision. We show that the
subgame perfect equilibrium condition is also characterized by equations (1), (2) and (3), given
the migration equilibrium. Hence, the subgame perfect equilibrium for the decentralized
leadership with imperfectly mobile residents is socially efficient. Our result is an application of
Becker’s Rotten Kid Theorem to a fiscal federalism framework. Our main contribution is to
demonstrate that Becker’s Rotten Kid theorem holds for quite general preferences for the kids and
in the presence of general externalities when the parent’s transfers obey a proportional equity

principle.

Conclusion
The regional governments, the central government and residents play a three-stage game, in
which regional governments are Stackelberg leaders and the center is a common Stackelberg
follower. We show that in such a federation decentralized provision of public goods is socially

efficient and the implied allocation is proportionally equitable.
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