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Baseline of the Projection under a Structural Change in Energy Demand

OWAR = ", miliEi ', niEkE 5, BRABRN S
Tomoyuki Sakamoto, Kae Takase, Ryuji Matsuhashi, Shunsuke Managi

1. Introduction

The major nuclear accident at the Fukushima Daiichi power plant caused by the tsunami from the Great
East Japan Earthquake (GEJE) is meaningful when energy and climate policy is considered. This nuclear
reactor disaster was the first since the Kyoto Protocol came into effect and was the breaking point for
decreasing reliance on nuclear power generation, at least in some countries. There are many studies that
underline the importance of mitigation policies when nuclear power stations are phased out, but there
have been very few attempts to incorporate a structural change in energy demand into the policy assess-
ments. Consequently, most of the previous studies that assess the energy and climate policy focus on the
proposed policy and measures and, in doing so, obfuscate a connection between the current and future
economic situation to influence energy demand.

In this paper, we address the possibility of having undertaken a structural change in energy demand
since the late 2000s in Japan and analyze the policy measures under the structural change using an energy

demand model.
2. Models

We test the structural stability of energy supply and demand in Japan using The CUSUM (cumulative
sum) and CUSUMSQ (cumulative sum of squares) tests. The test shows that the parameter constancy may
have broken down around 2006 (Figure 1).

When energy and climate policy is evaluated out of consideration of the structural change, the policy
impact may be overestimated. It is important to consider the trends of the past which form the foundation
of the future trends (Markandya et al., 2001). We investigate the long-term energy demand in Japan
considering the recent relationship between the economy and energy at the aggregated level. We adopt an
econometrics model to forecast the energy demand in 2030 because the estimators in the model can cap-
ture the effect of the structural change.

3. Result

Figure 2 shows the historical change in the final energy consumption in Japan according to the repre-
sentative forecasting models and our energy model. Our projection was found to be between the IEA’s
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and the projection of Institute of Energy Economics, Japan (IEEJ), and these outlooks indicate the possi-
bility of decreasing energy demands from current levels, with an energy policy to be adopted in 2014. In
comparison to our result, the Japanese government estimates an increase in energy demand by 8.6% from
the current levels, according to its reference scenario. This estimate notes that the government expects
further policy and measures for the improvement of energy efficiency to decrease energy demands by
9.7% from current levels.

I
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Final energy demand (1990=1)
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Figure 1 CUSUM test of Energy supply Figure 2 Comparison of the baseline scenarios

in model-projections

4. Concluding Remark

Fei and Shuang-Qing (2012) analyzed the different definitions of the business as usual scenarios and
pointed out the possibility that the difference affected the results of projections. Our model includes an
assessment of the structural change in energy demand which may reflect the energy policy to be imple-
mented until 2013 as well as the other factors. The results show that there may be a 13% reduction in the
energy demand in 2030 compared to the reference case in the Japanese government’s outlook. In spite of
the energy saving, it is difficult to achieve the national target of the energy-originated CO; emissions
reduction.

The result of our baseline scenario is different from the results of the other models which are associated
with high energy demand and CO; emissions. This drives us to the question whether there is no market
failures in the energy market. We discuss the baseline in the current energy market in Japan using
information about the assumptions and results of energy projection models.
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What Factors Energy Saving Behavior in Indonesia?
Results of a Logit Regression Study in Bogor
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1. Introduction

Industrialized economies have been locked-into fossil fuel based energy systems
through a path dependent process driven by technological and institutional increasing
returns to scale. Indonesia which is experiencing rapid economic expansion, however,
could choose not to repeat the same path by adopting precautionary actions that would
divert the economy from relying heavily on fossil fuel and address climate change
mitigation.

Nearly every study of climate policy options concludes that the single cheapest
option for reducing GHG emissions is energy conservation. It is also a cost effective
way to moderate the expected growth in electricity demand. Reducing energy
consumption (i.e. energy savings) in households can be done in two ways: by changing
the habit of using appliances; and by increasing the energy efficiency of the appliances
used. Much of the literature on the determinants of energy saving behavior have
concentrated in the EU (inclusive of UK), Nordic countries, U.S., Canada, Australia,
and Japan and recently we see more from East Asia but very few can be found on the
ASEAN region. The importance of this study could lie in this shortage of accumulated
information.

What factors willingness to save energy in Bogor? Bogor will, in the near
future, experience greater migration to the city triggering further electricity demand
that will add stress to the state utility’s power generating capacity in the region. Under
such circumstances, Bogor is an interesting case to study because there is still a
window of opportunity to offer beneficial information that would prevent the carbon
lock-in that so many economies find challenging to remove.

2. Methodology

To determine which factors contributed to changing behavioral habits to those
that support energy savings the study draws upon a literature that generally divides
possible four sets of factors that induce energy savings generally into individual
attributes (income level, education, age, gender and personal beliefs), institutional
context (social, cultural, and other background variables), knowledge (knowledge
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levels, content) and participation (that lies at the intersection of individual,
institutional and knowledge variables). It then employs a ordinal regression model to
determine whether and to what extent these four sets of variables influenced a survey
respondents willingness to save energy.

3. Preliminary Results

Table 1: Analyzing different models

Model Model Model
1.1 1.2 1.3
Intercept -1.01 --1.65 -1.55
No interest or no info | Tariff Hike of 50-100% (0.42) (0.49) (0.50)
Intercept -0.87 -1.50 -1.40
Tariff Hike of 50-100% | Tariff Hike of 10% (0.42) (0.48) (0.50)
Intercept -0.26 -0.88 -0.78
Tariff Hike of 10% | Immediately (0.42) (0.48) (0.49)
Age -0.003 -0.005 -0.005
(standard error) (0.003) | (0.004) | (0.003)
Gender -0.013 -0.01 -0.03
(standard error) (0.10) (0.10) (0.10)
Education -0.096 -0.10 -0.11
(standard error) (0.05) (0.06) (0.06)
Home ownership 0.063 0.03 -0.02
(standard error) (0.11) (0.12) (0.12)
Household size 0.001 -0.0006 0.002
(standard error) (0.02) (0.02) (0.02)
Monthly income 0.04 0.009 -0.009
(standard error) (0.06) (0.06) (0.07)
Energy consumption change -0.005 -0.004 -0.002
(standard error) (0.009) | (0.009) | (0.009)
Knowledge on policies -0.02 -0.02
(standard error) (0.01) (0.01)
Checks energy bills 0.003 0.16
(standard error) (0.007) (0.06)
Energy saving training and campaigns (standard error) -0.01 -0.05
(0.05) (0.10)
Knowledge of benefits 0.10 0.08
(standard error) (0.04) (0.04)
Prepaid electricity meter use -0.29 -0.30
(standard error) (0.11) (0.11)
Social activities (neighborhood, social, sports related) 0.02
(standard error) (0.03)
Environmental Activities 0.03
(standard error) (0.13)
Residual deviance Log-likelihood 1355 1341 1326
AIC 1375 1371 1360

Preliminary regression results suggest that energy saving behavior does not
directly connect with individual attributes (age, income and education levels,
household size). Rather, their level of environmental concerns and strong sporadic
knowledge on energy saving benefits in terms of immediate economic and social
welfare seems to exhibit a greater willingness to save energy. Surprisingly, however,
knowledge levels on government policies on climate change and energy did not have a
direct impact. One way to analyze this result could be, because respondents
knowledgeable with policies in Bogor tend to have higher income levels and would not
be as financially strapped as their lower income counterparts.

In terms of tacit knowledge, the results were encouraging in some aspects and
less in others, but in general one could say habitual changes can be seen when the
respondents are more aware of the consequences of their behavior. Respondents who
check their energy bills on a regular basis and know their consumption levels in



monetary terms had a higher probability to curtail energy use when exhibited with a
possible small hike. People using PLN’s prepaid electricity metering services, which
gives timely information on their energy consumption on their meters, have admitted
to changing their behavior after installing this system (Figure 1)

The results shed important light on how policy makers should shape their
communication strategies for energy savings. Community activities proved a promising
conduit to expose knowledge and develop a foundation for sporadic information on
energy saving benefits. With over 95 percent of the surveyed households owning a
mobile phone, apps or websites designed to offer tacit and tailored tips on possible
energy saving behavior seemed an area for further exploration.
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Measuring economic value of whale conservation: comparison between Australia and

Japan

Mihoko Wakamatsu'" and Shunsuke Managi1

1. Introduction

Whaling has driven some baleen whales to the brink of extinction that they are still endangered
30 years after the enforcement of the International Whaling Commission’s (IWC) moratorium on
commercial whaling. One of the leading opponents of whaling is Australia, who recently questioned
Japan’s whaling as scientific research at the International Court of Justice (ICJ). Despite the court’s
ruling that Japan’s whaling is unscientific, Japan resumed whaling. The positions of Japan and
Australia have been in sharp contrast; Japan seeks to expand whaling and is not concerned about
protecting whales while Australia attempts to halt whaling and strengthen whale conservation.

The opinions of Japanese and Australian citizens have been also in sharp contrast (Figure
below). In this study, we hypothesize that this sparked difference reflects different levels of
willingness to pay (WTA): low WTP for Japan and high WTP for Australia. This study examines
how the difference is brought about, and in particular, we consider the familiarity of whale watching

as a key to the difference between the two Are you against whaling?

countries. Our hypothesis is that a

conservation program targeting 1) a whale

egensny

species for whale watching, 2) a whale species

5 o%- [ = —
for hunting, and 3) an endangered species, g 0% 4
receives a higher WTP, and those who value 1 * 0% .
and 2 are the ones who go on a 20% 4 g
whale-watching tour more frequently. We also 0% —0 ] —]
use various environmental attitudes to explain Against T{_:d Neither Tfl.:d For Ef.;,,
different levels of WTP. ag:eﬁst ‘:::er

2. Materials and methods
We conducted web-based surveys in Australia and Japan in February 2016. The survey

instruments were developed simultaneously in both Japanese and English for consistency. The

! Urban Institute and Department of Urban and Environmental Engineering, School of Engineering, Kyushu
University
* Corresponding author: wakamatsu@doc.kyushu-u.ac.jp
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candidates were recruited through domestic panels. Pre-screening was carried out so that the
distribution of the sample was close to the population in sex, age, and residential regions in Japan
and sex and age in Australia. The resulting distributions are similar to the respective population
distribution in other important demographic characteristics. The final sample contains 1,356
respondents for Japan and 2,254 for Australia.'

To obtain WTP for different aspects of whale conservation, conjoint analysis was conducted.

The specific design of the choice experiment is presented in the Table.

‘ Attributes Levels
Additional conservation actions None Ban on Protection  Ban on whaling and protection
whaling programme programme
Target whale species: Current Threatened Not threatened
Red List status
Target whale species: Seen Not
Whether or not can be seen on seen

whale-watching and nature &

wildlife tours

Cost to your household each 0 1000 3000 5000 7000 9000

year for the next 20 years (yen)

3. Preliminary Results

We analyzed the data from the choice experiment using conditional logit model to derive
marginal WTP for each attribute. Pooled sample containing both Japan and Australia valued the
additional conservation through a ban on whaling and a ban and a protection programme for 4,064
yen and 6,834 yen, respectively, on average more than through a protection programme only.
Splitting the sample by a country revealed that Japanese people value the same conservation actions
54 to 65% less than Australians. Whether or not to target the endangered whales species is an
important aspect of the conservation action for both Japanese and Australians, and yields 2,070 yen
more on average at the margin. However, whether or not to target the whale species for whale
watching is not a statistically significant component for Australia, although it is a very familiar
activity (half of them have been on whale-watching tours or nature tours and a quarter have actually
observed whales on the tours). Interestingly, the mean estimate for the Japanese sub-sample suggests

that protecting whale-watching species requires compensation.

' The final sample contains 5,100 valid respondents but for this analysis only 1,356 respondents who are opposed to
whaling and thus have positive value for whale conservation are used.
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Jenkins-Smith et al. (2014), The advocacy coalition framework: Foundations, Evolution, and

Ongoing Research, from Sabatier, P.A. and Weible, C. M. eds. Theories of the Policy Process.
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FFAREIE TEF] & NIRE] OWMILZRIEIZT HMN?
Can nuclear power generation contribute to both economic and environmental goals?
OFH ¥AR*
Hazuki ISHIDA

1. FL®HIC

JRF 738X, LIZLIE, TRFE) & TBRBE] OMMICRKPERNLDTHDL EF LT
WD, EDZ EERIET D700, AR TIE, (DRFNIENE DMK RIETEE  (2)
JRF 3 EN R BFHHEICRIETREE @) (b2 b)) EHHEEDN P ITKIFT
B HOWT, BHAZEFIEL, KRIIT —ZXICESWTHEIEGH 2T 7=

2. A EET—4

RAFZE TIE, 20004E(KIC A > T H A2 & L7~ ARDL (autoregressive distributed
lag) ETVICE S, kO 4oDFFT )L, T74bb, (1)&NMikE S /L : EPR=f (OPR, NUE)
(2) Zmefb iR FHE £ 7L - G=f (OPR, Y, NUE) (3)AEpERA%E T /v : Y=Ff(K,L,E) (4)EHFH
BT TV E=f(EPR,Y) 12V T, EMEROEHMEFEEHALNIC L. 22T,
EPR /X /) fli #, OPR XA Mfli4s, NUE LR hRERE, 6iX M RFPEH &, VI GDP,

TEARA My 7, LIZFEHHEAE, EFENHEELRT. OMCEL, T XTOEHKIC
Ob\fﬁﬁi‘iiﬂ‘%ﬁt%&ofc. E %L?@t*]&%{iﬁ'ﬁﬁﬂ‘fﬁ%&%ﬁmlcw:i DRE L.
F— X WIEIE1970-2013L L, FEZ Lo b0 EMA L. BEHOMEE, ik, R+
NEBEBEORKRINT —FEFERZFAX—TOT =7 A L0, EIME, —@BILRHE
PFHBEIZOWTIE T2 F— - BEMFFET2015) (AR RV F—RFEIRET) L0 A
F L. GDP, @A X h v 7, HTEABEICHONTIE, WEFY = 7% 1 b, f&5EEIE
Fr(RIETD O = 7% A &, BEETEHE V=7 A MLV, ZRUEAAFL.

3. *HEHR

ARDL E 7 W X DRy o drix, WA T —20n 1()» 1(0) THHILAICRONLD D
T, FTIETRXRTORERIFT —ZIZHOWTENMBHE (unit root test) Z FEJE L 7=. ADF
KPP T A FDOFER, ¥ _XTOEKICHONWT I()THDH I ENMERSNT. £7-, ARDL
RV RTAPMDORER, 42500FT VI RTCICHOWTEMOSBEREBEET DI ENDMN-
72. Table 112, HEET VIOV TOREYHLEPEMBEBROSIEREZRT. £ [EH
fitET L] IZOWVWTOGHTO/RE, R HREEIL, HBHNCIETENMBEOKTEZL72H
THLo0, EMMCIE EA ST 2B bhoiz. | TBIbRFBHPEHET V] 2OV T,

* ﬁ?ﬁﬁ:jﬁ?%};{ﬁ?%ﬁ Faculty of Economics, Doshisha University
T602-8580 JL#RT L X4 W)@ S LI A TEL&FAX: 075-251-3656
E-mail: haishida@mail.doshisha.ac.jp
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Table 1 ARDL long-run and short-run results.

Models EPR=f(OPR, NUE) G=f(OPR, Y, NUE) Y=f(K, L, E) E=f(EPR, Y)
ARDL(1,3,2) ARDL(3,1,2,3) ARDL(1,1,0,1) ARDL(3,0,1)

Long-run  In OPR 0.2593 *** (5.7861)  In OPR -0.1174 ** (-2.1932) InK 0.5425 *** (6.6511)  In EPR -0.631 ** (-2.5816)
In NUE 0.2049 *** (5.0014) InY 1.0740 ** (2.1663) InL 0.6373 ** (2.6756) InY 1.5328 *** (3.7376)

In NUE -0.1756 *** (-2.7557) InE -0.1556  (-1.1811)

Short-run ECM; -0.5015 *** (-3.4830) ECM,; -0.2436 ** (-2.6771) ECM, -0.5272 *** (-3.8509) ECM,; -0.1815 ** (-2.2659)
din OPR; 0.0981 *** (2.7233)  dIn G, -0.2837 ** (-2.5285) dIn K, 1.4933 *** (3.1544)  dIn Ey4 -0.2358 ** (-2.5035)
din OPR,;  0.0448 (1.2103)  dIn Gy, -0.3376 *** (-3.7895) dIn L, 0.3360 ** (2.3551) dInE., -0.2883 *** (-3.0821)
din OPR,, -0.0564 * (-1.7284) dIn OPR; 0.0304 *** (2.8180)  din E; 0.3161 *** (4.2243)  din EPR,  -0.1145 *** (-5.5538)
din NUE, 0.0018 (0.0575)  dIn 'Y, 0.7084 *** (4.1080) din 'Yy 0.8780 *** (6.1553)
din NUE.; -0.2227 ***(-3.5696) dIn Yt-1 0.2346 (1.2461)

din NUE, -0.0252 ** (-2.5349)
din NUE;;  0.0173 (1.0851)
din NUE.,  0.0419 ** (2.3622)

R? 0.6411 0.8701 0.9983 0.7919

F-statistic 7.9119 *** 18.088 *** 2868.6 *** 20.928 ***

DW 1.6559 2.2972 1.7219 2.2123

*Rx*¥* and * denote the significance at 1%, 5% and 10% respectively.

T-values and P-values are in the parenthesis and the brackets, respectively.

B, REORBICE D BACREHRHHIRD RS H L b GEHNIHICIEEAD

HENREEL W), TAEERBRETT LV o0 Tk, EHMAOBERKRIZBWT, EHHEE
ODREIIFEE LT 26T, BHHNEEoLRNREHEINZ. TEHEEBREET L] ITOWT
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o i,
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IR TWA TR FAREBEIEAMBOBR T 26T b0, REIZIEI L AENM
OLAZLELT IR brole. RUMNEENBEAENLTZ2ICEHLREORMZ ES
L7, —EENITEIR BN IENICR VG, TNOARICERT D E, BT /3%
Baam RS2 Z Lich Ry, —F, RFNDBEENZLAGmaIAMZLELTYH,
TR FBHHAIEO RN AR IAEND LV REERTOIFEGDH L5 9. HENITADIZE
TbH, Jﬁ??ﬁ%ﬁ%@:ﬁ?fhﬁfﬁtﬂjﬁ'M?ﬁ%biﬁﬁéﬂf:. WiZWziE, RrRERE

oL, Tk hEETHZIL, —BUELRZBHFHEIHEZDIZLICRD. 28, K+
hEREBEEZWOLTYH, %@‘%kﬁ% THbARTNIE, TbF b @b FHEHEN
WMz5ZlE ey, BHHBEOIK TIX, —RIC, REBFICEEEZRITT EEZLNL T

L. LoL, RFROSITHERIC L IE, E#MICIE, GDPOE TFIZoORNn RN &n
RENT., BAWEEBOHEIMIL LARBEREOKETHY, Lo T, RFIHORMH X
DY, EHDHEOMBEREELTRETHD.
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The Basic Analysis about the Effect of Local Government’ s Policies and Budget about
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Evaluating air pollution in Northeast China using life satisfaction approach

Guodong Du*, Liang Yuan*, Kong Joo Shin"

1.Introduction

The air pollution in China has been a serious concern of not only the researchers but also of government and
people in China and in neighboring countries. In recent years, the living environment has been deteriorating
rapidly especially in major Chinese cities. In particular, with dense haze caused by PM2.5 and other pollutants,
public concerns regarding air pollution has been drastically rising (Smyth R., 2008).

Out of various approach, the usage of life satisfaction (LS) approach is growing steadily in the recent literature
(MacKerron G., 2009; Borghesi S. 2010). Also in political arena, according to the official government press in
2014, Chinese president Jinping Xi’s was reported to have said in his speech that air pollution directly affects
people’s happiness. The previous studies claim that LS approach provides an effective quantitative evaluation of
environment as a public goods and able us to analyze the effect of environmental problems on people’s welfare
(Welsch, 2006; Levinson, 2012; Sekulova, 2013).

In this study, we evaluate the effect of air pollutant PM2.5 on subjective well-being for North-East region of
China using original Internet survey. We use PM2.5 is used as a proxy of air pollutants given that it is the main
cause of haze and health problems. Moreover, we study interaction effect between air pollution and other
determinants of life satisfaction on overall subjective well-being measures. In addition, we also calculate the
willingness-to-pay (WTP) for pollution reduction of people in the target region.

2. Data and empirical model

This study uses Internet survey data of Northeastern region of China, which covers 787 thousand square
kilometers and 121 million people. We focus on this region as this area is relatively heavily polluted compared to
other regions in China. The online survey conducted in January and February 2016, and 1208 samples were
collected. Out of 1208 respondents, we eliminate respondents who did not provide answers to address and/or
household income and are left with 1002 sample for the analysis.

Our dependent variables are self-reported subjective well-being measures. More specifically we use the responses
to the questions: “Overall, how satisfied are you with your life?”. The level of PM2.5 is the main explanatory
variable and it is the average PM2.5 concentrations in respondent’s city a month prior to the survey period, three
months prior to the survey and a year prior to the survey period that are calculated from hourly data. We use
average PM 2.5 concentrations of different period in order to explore the time-scale impact on people’s perception

We use following estimation equation in order to evaluate the impact of PM2.5 concentration of the cities of
respondents on their life satisfaction where i refer to the respondents and is a unit of analysis.

LSi = 81PM251 + leog (Incomei) + Bng- + B4Ci + B5Ei + Elli + € (1)

The estimation model includes other control variables. Income is the self-reported respondent’s household gross
income. Z refers to a vector of demographic and personal indicators. C is a vector of city-specific indicators
including disposable income and urban green rate. In total, we include 35 city level data to control the city
characteristics in which people reside. E refers to a vector of indicators representing people’s participation in
environmental activities. I refers to interaction variable between PM2.5 concentration and five other indicators
including health, children, children under 6, environmental activities and spending on environmental activities.

Once the coefficients in equation (1) is estimated using ordered logit model, we calculate the WTP, which denotes
the trade-off between income and PM2.5 concentrations for people to remain the same level of life satisfaction.

WTP = —Income; % 2)

2
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3. Results and discussion

Table 1 shows the results derived from Table 1. Regression models with various PM2.5 variables

the regression models. Denote that this (1) ) 3)

is a partial table, which focuses on the PM?2.5-the month -0.00380%*

effect of PM2.5 and related interaction (0.00156)

variables. The results show that all three  pp2 . 5-three months -0.00487%**

PM2.5 indicators have statistically (0.00125)

significant negative impact on people’s  pnp2.5-annual -0.00857%**
LS. Among the three indicators, annual (0.00242)
average of PM2.5 has almost twice of Log (income) 0.0802%** 0.0766%** 0.0740%**
impact compared to the other PM 2.5 (0.0283) (0.0280) (0.0281)
averages. This result indicates that long- 1 o2 tion with poor L0.0189%+%  _0.0133%%  -0.0199%*
Ferm air pollution condition has stronger health (0.00729) (0.00559) (0.00936)
impact on people’s LS. Interaction with children ~ -0.0116***  -0.0110%*% -0.0135%*
The coefficients of interactions between  under 6 (0.00412) (0.00334) (0.00597)
PM2.5 and subjective health evaluation = Willingness-to-pay 4,608 6,319 11,551
and the number of children under 6 in (4.24%) (5.82%) (10.64%)
household are both significant and  Adjusted R-squared 0.244 0.253 0.249

negative. Poor .health. condition and  Nofe: This table is a shortened version of the full results. The full
young children in family enhance the model has 19 indicators and 5 interactions in the same form with eq.

negative effect of air pollution on LS. (1). Standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1.
People in poor health condition, may N=1002

relatively care more about the factors

that may affect their health, thus they may worry more about the potential harm from air pollution. Also given that
children are more vulnerable to air pollution, people with young children, they may worry about the effect of air
pollution on their young children’ health, which in turn reduces overall life satisfaction.

From the results of Table 1 we have calculated WTPs for PM2.5 for a month, three months and annual period that
are 4 608 CNY, 6 319 CNY and 11 551 CNY respectively, accounting for 4.24%, 5.82% and 10.64% of their total
household income. These numbers indicate what people are willing to pay in order to maintain the same LS level
when the PM2.5 concentration increase by 1 pg/m®. By also adding the coefficients of interaction variables, for
example interaction with poor health, into WTP calculation, then the WTP values are 25.42%, 21.77, and 35.36%
respectively for the average period and are much higher than WTP values without interaction controls.

4. Conclusion

This study adopts the life satisfaction approach to evaluate the effect of air pollution for Northeast region of China.
We use self-reported subjective well-being from an original Internet survey in 2016, which allows for the latest
empirical evidence on this subject. Our results are consistent with evidence from previous work that air pollution
has significant negative impact on people’s life satisfaction. In particular, we find the effect of long-term air
pollution, which is a year-long time period, is twice as strong compared to the short term effects.

In term of policy implication, current control measures employed by Chinese government to reduce air pollution
by restricting the usage of certain heating sources such as coal may have indirect positive impact on people’s
SWB by reducing the emission but also have direct negative impact by reducing the immediate living
environment. Hence, policy maker should consider put effort to place emission reduction policy that have less
repercussion on people’s satisfaction.

We also find that people’s concern on both their children and own health increase the negative impact of air
pollution on overall SWB. The WTP for healthy person is 10.64% of their household income and the WTP
increases to 35.36% for people in poor health condition. This large difference indicate that government may take
some specific means to relieve their anxiety regarding the potential health risk of air pollution in order to
compensate for their extra loss of life satisfaction induced by air pollution.
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Life Satisfaction and Air Quality in Urban China
OLiang Yuan * = Guodong Du ** - Kong Joo Shin**

1. Introduction

China’s air pollution problems are well-known. In 2015, only 21.6% of Chinese cities met
China’s Ambient Air Quality Standards (GB3095-2012) set by the Chinese government.

There is a large literature that examines the relationship between income and well-being,
however, little has been examined about the relationship between the environment, particularly
about the impact of air pollution on people’s subjective well-being (SWB). Moreover, previous
studies in this topic usually use one or several specific pollutants’ concentration as the proxy
for air quality that may not be able to fully represent the actual air quality.

Given the shortcomings in exiting literature, we employ the air quality index(AQI) of 2015
and 2016, which aggregate the level of six air pollutants and also use data constructed using the
responses from the original Internet Survey on subjective well-being that are conducted between
January and February, 2016.

2 . Data and Empirical Analysis

We have collected approximately 21,300 individuals in 281 China’s cities. We eliminate
samples of respondents who do not provide household income and/or reside in two specific
cities in which air quality data is unavailable and are left with 18,510.

Our dependent variable is city level subjective well-being. We construct this variable using
the answers to the following life-satisfaction questions:” Overall, how satisfied are you with
your life?” in 5-point scale and “All things considered, how satisfied are you with your life as a
whole these days?” in 10-point scale. We then aggregate the individual responses by taking the
mean for a city to construct city level LS variables.

We employ a specification where life satisfaction (LS) is expressed as a function of:1) Air
Pollution (AP), 2) Socio-economic Variables (SV), 3) Attitudes to the Environment (EA), 4)
Attitudes to Socio-economic Issues (SA), 5) Personal Characteristics (P) (See, Table 1)

Socio-economic Log(hospital)®

. . AQI-the month®
Air Pollution Variables (SV)

(AP) AQI-three months®

Table 1. List of variables.

______________________________ AQI-annual® Attitudes to the Knowledge of air pollution
Log (income) i Environment (EA)  Importance of air pollution
Personal Age Trust
s Female ' Attitudes to Be trusted
Characteristics i . . -
(P) Poor health ©  Socio-economic Community attached
Children Issues (SA) Activities participation

Children under 6 Household income attitude

* Collected from China’s city air quality monitoring stations.
® Collected from China City Statistical Yearbook-2014.

LS=f(AP,SV,EA,SA,P, ¢) ()
We use Ordinary least squares (OLS) to estimate the equation above.
3. Results

Table 2 reports a partial results of Eq. (1). The results indicate the statistically significant
negative impact of air pollution on LS. Moreover, we use the differences between AQI-monthly

JuM K% L5 % Department of engineer, Kyushu University
T819-0395 Frm{EPT TEL&FAX092-802-3429 E-mail: yuanliang.crystal@gmail.com
= UM K 5 T
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and annual AQI as explanatory variable and find that better the long term air quality compared
to short-term monthly air quality is people are comparatively more satisfied.

The results also show that when people think they have knowledge about air pollution they
tend to be more satisfied. On the other hand, those respondents who think air pollution is an
important issue are less satisfied.

If people have better knowledge then people may be more likely to take environmentally
friendly behavior or know more about actions to prevent themselves from negative impacts of
air pollutions, which may lead to higher LS. On the other hand, the importance of air pollution
indicates how much they care about the air pollution. Given the negative relationship between
air pollution level and LS, people feel more threaten by pollution level.

We also find the statistically significant impact of other control variables presented in Table
1. The results are generally consistent with findings from previous studies. We find the positive
impact on LS for the following variables: people who trust others, or being trusted, community
attachment, satisfied with the household income. From the personal characteristics, we find
non-linear u-shaped relationship between age and life satisfaction. Also we find that household
income level, and female has a positive effect on life satisfaction, while being poor health has a
negative effect on satisfaction.

In addition, while previous studies have provided the results that show the positive impact
of have children on LS, we find the opposite. This result may reflect the
traditional parenting culture in China that heavily emphasize the importance of family ties.

Table 2. Partial results of regression models with various AQI variables

Overall These days
(1) (2) (3) (4) (5) (6)
Air Pollution (AP)
-0.000342** -0.00215***
AQI-monthly (-0.000162) (-0.000375)
0.00154*** 0.00263***
AQI_annual-monthly (0.000231) (0.000535)
Attitudes to the Environment (EA)
Knowledge of air 0.00825 0.00692 0.00607 0.0917*** 0.0926*** 0.0903***
pollution (-0.0109) (-0.0109) (-0.0109) (-0.0253) (-0.0253) (-0.0253)
Importance of air -0.0798***  _0.0797*** -0.0794%** 0.0402 0.0374 0.0383
pollution (-0.0144) (-0.0144) (-0.0144) (-0.0335) (-0.0335) (-0.0335)

Personal Characteristics (P)
Child dor 6 C0.0471%EE 0.0438%%% _0.0432%%% 0.113%Fx 0. 120%%% 0.109%**
varen under -0.012 -0.012 20.012 20.0279 20.0279 20.0279

Standard errors in parentheses,*** p<0.01, ** p<0.05, * p<0.1

4 . Conclusion

This paper combines objective and aggregate China’s city level data on air quality and survey
that provide information about LS and attitudes toward the air pollution as well as detailed
socio-economic and demographic variables in order to investigate the impact of air quality on
life satisfaction.

We find a robust statistically significant negative effect of short-term air quality on
life-satisfaction among Chinese people. We also find that the better the longer term air quality
is compared to the short-term air quality, people are more satisfied. This result needs further
explanation. In addition, the other variables about environmental perceptions and demographic
variables are overall consistent with the results of previous studies.
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3. KR
/N TEEICELST, MEETAVEHE L (F1),

K1 PUBEBETIOHERR (HHAPAEH : RAMLIhaL =Y HFMKHTIRA)

Dependent variables
ENVTAX

Full Forest-nature Socio-economic Stepwise selection
Explanatory variables ~ Coeff. t-stat Coeff. t-stat Coeff. t-stat Coeff. t-stat
FRSTRATIO -2.83.E-04 -212 * -1.39.E-04 -1.54 - -3.17.E-04 -2.04 *
CONCENT 5.93.E-05 1.43 9.77.E-05 197 * 4.79.E-05 158 -
FLOOD -6.54.E-11 -0.72 -7.21.E-11 -0.63
DROUGHT 9.34.E-09 0.24 8.65.E-09 0.19
LANDSLIDES 1.85.E-07 1.55 - 1.64.E-07 1.10 1.85.E-07 1.56 -
MEDINCOME 6.54.E-09 0.17 4.85.E-08 1.15
TAXPRICE -9.81.E+00 -0.30 -3.01.E+01 -0.95
NMUNICI -6.03.E-07 -1.90 * -6.41.E-07 -1.95 * -5.82.E-07 -1.55 -
MTNVILL 1.43.E-04 1.78 * -3.72.E-05 -1.18 1.47.E-04 1.82*
URBAN 1.22.E-06 1.05 1.33.E-06 114 1.31.E-06 1.56 -
CONSTANT 6.37.E-05 0.37 4.51.E-05 0.71 -9.98.E-05 -0.59 9.38.E-05 1.35
No. of obs. 47 47 47 47
Prob. > F 0.0000 0.0000 0.0445 0.0178
R-squared 0.5217 0.3746 0.4061 0.5149

-15% A EOKYE, * 10%F &K 1E
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The Long Run Forest Conservation and the Paper Recycling:
Evidence from East Asian Countries
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Effects of GridElectrification in the DecentralizedElectrifiedVillages: The case
of Household Solar Photovoltaic Energy in Rural Bangladesh
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A Preliminary Empirical Study of the Impact of Consumers’ Energy Literacy on their Preferences
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Stated Preference Approaches to Eco—-Compensation Programs at Mount Cangshan and Lake
Erhai in Yunnan Province, China
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Ke An, Kentaro Yoshida
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7B BB Al R A 0.375%* 8 % 3968
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4. #Wm

PEICKTL2BCEEZEOHEL L HIZ, BRMBICLE2BREROLLLIBEINL, €
NxmET 5L b, AGEBICI2GEBEMNOMMKRE AGHEROMEINLEL SN D,
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Determinants of Measures for Prevention of Red Soil Erosion
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MR T, THEAGRBSEOMMN S L8 (RL) BNitd 52 & T, WIIERER
RN THE~DORA IR ENH TS, 2O, 19954 12 IR £ % 3 H B 1k S 1 23 il & &
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DA T 472G TETELT, RV ELTHRY, £ 2 TERIFE TIL, il
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Fo. mEBIEA (2010) EEUFSTICEY . BREONKERO ER %58 L. HEBRFIX
HREATHOBEAR S D EVWIFEREZH/BTCND, LnL, U —r R h v LT rnl
DEBEH 2R ROBBH DI R LIRS EZ 52 2FEHORBIUI S RIS TV RN,
AW TIE, RLazHIRVWREREZEZITI2HRRESZHANE L, AKXKEOY FY
FURBFILT U —MAELZFEM L, FAEFRICESE, RLRHEDOZ WIER 23N
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BUIEARERE & W o M BN RS R~OERBZ LWVWEFOFE LI X D,
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DEFEFLWWEVnbRLTWD, £Z2 T, EHExmEOE
BOmWEZORBEZTET L7720, 2014F 0 F i 2
FHECHETL2HERICERIELETNVDONRT A =X
EHEGF L7 (1), HHNOBERFEZREORENA
THRICH SN, Zhix, BEEFEER D20
BRFILPEAMEZOHGEZHMSE2HARD D Z & &
BHRL TS, B2 ZRIRLESGA, IUHE L AT

ZRIBHIZL 20 hE o0y, +o75@h %
LI WEZTIE, FMAEZERTH2ZENHE LW
EERML TS EBZZbND, 207D, BICHIC
T OZENTENIX, BHEADNDFMEZICHEHRT
HZZETREBHEZBOED EZE XD, KRIZ

HRICEMRO R BRIIEEOX R MG b TENE
LTW2 EEZ, HHAADLDE TV D REROKE AT
DETINONRT A —=F EHEF LT (R 2), FRICHM
FICE D MA TV D BEROREIT, 70 2L FOH W

®1 EBEHEZAESOHIHER k)
BN 1% %
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N RELFFTLK 0.3198 *
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R R (0.1698)
WAV Iy 200
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®2 NEOEEHOHIAER ()

A A 1% %%
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705% L B4 X — (0.4034)
HhU X ELADE 2.0019 **
W o 5B & (0.9575)
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BRHRNWI L EER (0.4824)

AR REALE A E 0.5793 *
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4.

ARWFIEOFEFR D O BRI T I 2> & Rl A R I
N, REMHEODREWEEZ ZHOT 729
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Empirical Analysis of Impact of Climate Change on Agricultural Productivity

O HE—F"- BH5R*
Kazunori NAKAJIMA and Akira HIBIKI
1. XTL&HIC
IR, REEEIC L DXIRO EA. BARKEOZE, BREK[GORAER ENHRABBTAEL Tk
D, ENLIFHESREFICHEL REBERIFIL TS, TOHRTH, BRETREREICKE RFT
LEFETHY ., [KIUROLEENIRFEEE L R BZREITHRNO—>TH D, iz, ThEh
DEMN AT 2 HER A2 WA TRIEN LA 758 FHOSMENMET LY, BEEENELLZY T
b, —HT, K[ EFICE T, ZTHETHEEECHE L TR 72EY. FrlZ, AIMEEO & W E
YVIDORIEINFIREIZ 2 D & BRERERDOAEESRZ®HD L0 LR,
ARFZEIL, RIECEAKER EDORREMDN, FEEHM O LHAEMIZED X O B e 5 2,
ROKGEEE PR OBELEIC DL I BREREEZ D0 AN T2 L2 BET D,
2. PMAE
AWML ISR 120 7 FHIZEB W T, BIEYO LA EE RS H 72 0 O RIEWAERERE) LR35
MERBLIOREERENED LD BREFREICH L2000 Z L Z2arT 5720, TiR()=No#
FEE'T NV ERAWTARARLHET S,
prod, =, +a, -cap, +a, -lab, + «, -trend, + 1, @
+lBl 'tempit +182 'tempi% +ﬂ3 : precit +ﬂ4 ’ precif +Xityl+git
ZIZT, NEHE, tEEERT, ELER O prod TEEBMH O LMAEFEEEZRL TR | B
ERER A RIEM OB CRLIZ OO TH D, — . A BRORFIERICEAL T, cap, &
AKEHIER lab (307 LR THY | RENEAA Ly 7B ORETBHAODZ, TNENE
TEM OBMEF TR LIZ b D TH D, temp, [THEFHKIR, prec, [TFEFHFEKELZZRERET,
SEZEBUICE LT, 2 ROHEZZRE L TWDH Z &1, [ M L EEMEOMIZY U FROBRS &
LEBMEINDINOTHD, o, x IFHEREEY I — L XMBEERE OREREZRT X7 ML TH
%, 7ok, FTGRSIE & 3 —13 World Bank D432 S\ T, IRFTEE. TAMEE. SaEICHE
LI —EHThHY, AfaEZEEL LTS, ZOXIRLEHREZBE LI &1X, #ElE
RINDHNE I, HDOHVEEY EWRERENZGT D50 E 20Tk o> T, [UBESRMEDEEEICE
RDEBITRRDLEENH L2006 TH Y Pk EOEWEIZ E JEMHR 2 &N S TWzD |
FOEVEESEHEZALTVDLEEZLNLNLTHD, S5HIT, trend 1T ML FERK, ulisk
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1 KT DEEAEEMEICET D HEERR R

CEAEY 8 T—Y U TETI [EEZEET IV ERHEET IV
R PENE 7% s 7% s R¥% s
KRR 309.130  *** 60.428 255.461 * 153.602 237.959 * 128.297
KR 2 -17.978  wx* 2.399 -18.350  *x* 6.271 -7.332 4.962
[k & 157.310  *** 11.184 -64.157  *x* 16.123 37.161 ** 14.647
[ 7k & 2 -1.356  *** 0.087 0.374  **x 0.087 0.250  **x 0.083
(R x 7K )2 0.001  *** 0.000 0.000  *** 0.000 0.000  **x 0.000
PETARE & 2 —x&IR 38.737 90.526 -575.926  * 320.105 -615.936  *** 185.409
PTG EZ 2 —x& R 2 10.080  *** 3.800 31272  *x* 9.909 22.199  *x* 7.477
IRFTAE 2 I —x&UR 2 6.781  *** 1.423 14598  ** 6.239 -6.141  * 3.343

"X xRk R -174.288  *** 13.015 59.795  *x* 20.269 32.616 * 18.069

—x K2 1.667  *** 0.111 -0.281  ** 0.113 -0.154 0.108
IR E & X — xRk i -148.969  *** 16.313 70.950  *** 23.875 31.690 21.105
TR E S I — =Pk ? 1.249  *x* 0.169 -0.641  **x 0.167 -0.576  *** 0.164
PETAFE Z 2 —x (&R xFE K &) -0.001  *** 0.000 0.000 ** 0.000 0.000 0.000
IR [E & X —x (&R x B K )2 -0.001  *** 0.000 0.001  *** 0.000 0.001  **= 0.000
55 18 2353.550  *** 58.559 303.517  *** 52.665 343,929  *** 51.923
AR -4.319 26.114 305.743  *** 51.977 295.175  *** 47.505
FLv KR -33.893  x*x 12.849 33.458  *x* 5.060 31.618  *** 4.673
EHOH 67302.620  *** 25612.310 -61255.120  *** 9409.373 -57059.920  *** 9068.717
BT E 3360 3360 3360
E i F(17, 3342) = 188.16
Pr > F = 0.000

%2 (11) = 522.92

Hausman 1 &
® Pr > x 2 (11) = 0.000

%2 (1) = 30458.30

Breusch and Pagan ## &
gan it %2 (1) = 0.000

* p<0.1, ** p<0.05, *** p<0.01
EOMEABE, = LT e FMEEE ZREAET,

HEFHT W2 7 — 213 AR 120 o [6,1980 4B 5 2007 42 £ T 2845y DR NT — 2 Th %,
FEEAEPERA, BHEmME, BEMEARR by 7 BEFBA DT FAO I XD FAOSTAT OF — X Zfiff
ML, 70, FEOKEEAE L LT, FFEHXE (C) BLOEFEHREKE (mm) ZHwv, =
5% World Bank {2 & % Climate Data APl O — % & L 7=,

3. DITHER

RLFBFETNMICBITLHERRZRL TS, £T. E7TVORECHLT, 7=V 7RG
£F /LI F BEPR L O Breusch and Pangan S EICB W THEN SN S 720, BiE CIXEEEET L
D, FEBETIIELBDIRETADENENRIR SN, —F, Hausman & L W B&HRET L
WERASND Z IR AW TEERET VBT Sz, RIZ, R 1OEEHEE
TMCEDMERPERD &, R TOEBICHET BB ABICHES N, FIZ, KIRICETS
RBOHEEEEZ MWD & KR BREAEMICE L T, RS THE UFHoBRII RS, £
7oo R TITEHKIRD BRI Ko TREAEEMET T 52 L 2722808 TES, L
DL, JiE EAIC KD REAEE~ORBIIFETER L, FEIZBIT D 26 OBEK
ZRAEL, RE RIS K > TREAEEDS AT LE KT T 2EZ208To0ERHA D, £,
BEAREIZELTHRETH D, K VFEMZRIERICOWTIIRRICTHRE T 2,

S &3
1) FAO: FAOSTAT (http://faostat3.fao.org/home/E)
2) World Bank: Climate Data API (http://data.worldbank.org/developers/climate-data-api)
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Social and Environmental Impacts of Oil Palm and Tin Mining Development
in Bangka Island of Indonesia
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Yoshihiko Wada
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A RRTT N TV Ry WMiE, XN RBETY by o BRETHERIND
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NUBBTEHEHEAIICAI Y a v T LA, AR e W, A, B EXtsr
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Lo N H-TYU by UMBFELTH, AXFUBABICHNEREANS D722 7Y
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Lo TCLEDE I RS - BEEENEEL TCWVWDIONEZHLNIT S, UTFDOHE -
REZEBIZOVWTHRIET 2 : OXAXEME - "WBICLL2LFEN T 77 v ERO LED
BrEibsy, WhICHEEWERBEALTWALAREME, OF 77 v EEBERN., #
WAERSCHICEEL 5 2 T 5 M,

2. BRDFE

B Ck & TR HE T — 2 2 NE L, FROTEBE T H e YY) v AL
Fhe L, LB KEAEERIL, HEH HE O Z2EKE Lz, 2K L C4EFTOER
ZAAELEN, T2 CTIE3ETICK > THET 5, 201543H LA, B X OFEH8H30H
~9H IR B A 21T - 72,

3. 7S EBERR - AXGLUBAHRORIEEE

FEH1OT T 7 ¥ VEREIANACADBILRETICHD L X vV THEMICMNEL TWDH,
DBy 7 RAIE ARG DHAE L TWDEIN, ZOEREMIITICHE ARG LNH Y |
BES AR AFRIPIERICIT LTV D, ARGLIL TIE A XA D AAEICE O Tl
Tz, —oDROT o ~BEHHT 25 EmWEEEEmHE L 72 (1.11 micro Sv/
BF~1.15 micro Sv/H§) . A XL AIZIE, VT 7T —ALE L &b lHEME TH D b
VAR T URBERNLEBEELTWVWDIZENRZ L THD, ARXILUNE1I~
2km BREBEN TWVWA T 7 7Y VO RDOIRITTAEN D THARILL 72,

FH20ZEIZ, A X v 7D LKS0mEICNET LERTHD, AR HEEL
TWaWL, ZTORBREIET, 41> XY TR2EOT 7 7Y VERORZA N 7TI2RIEINT,
Flo, NUDTENTIE, M— RSPORMZIMAE L TWLERTE 5, ko KEFF
ZEMAL, 2V FRA M 220151 0o B8 IE TR, RELOHAE, EHAIH
EWVS HEZESHBITTWD,

FHHL, FH2O LY A OSTOEBR, BELTWERSESINTE (R1ZR) .
ARG BEET 27 77 PV BRERO LBICIE, AXGLIICEEL WA WER Sk
BLT, VEREOEFR (W7~9f%) VU vLA (8o~116fF) . MU LA (K8
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~101%)

TURBICBIT LTV D REEDLH D,

Ty (2~11%) WO BELSBAIREBEINEFOTH S,

SRBRT T T

£1 777 VERNO LEOESREE AR (ppm) (EBE 1 I1EA XF LI BEEE)
HAZ: ppm KWK % | 7779%> | 779%y | 777%y | 77TV VB
ANNE | BRE1EEL | BE1EEE2 | BRE2-EEL B2 1482
D+ 1
t % (As) 5.79 16.50 141.00 14.90 18.90
t U 7 A(Ce) 13.20 550.00 722.00 6.46 6.20
kU o A(Th) 4.36 65.50 69.20 7.10 7.75
77 v (V) 0.82 3.10 5.40 1.49 0.47

PRI 20154E3 0 2H, 35 H . BT RBROKR 52 K 52 Fe B 22 00T 98 B 8 AN AR OR G

4. TISX L RERRICLITHPFOEM

A v R 7 ELF (PBN2012) (2 K AViX, BARE T o L ik 4 o 2 [FE #5034 8,000
ETH, TOFEOK 4000407 77 v VEREMABIEDPEBRLELFTH D,

AV REXYTOXARTT 77 ¥V EREBRBICHES LHHFNRZRET D 0072 RIK
T o0dsd, ORBEHFANZEMICHESN, BFBEOFRATOFHKDOEND D 7
— AN DLH, QFNFNOETRFHE S TWVWHIHKICHAEFELNHIBAERNHH, OF
R SAERFIRZEMESEZ VDI ANEOREREZR KTy —2Abb D, @
M T ERE BT 5720, 1K 3,000ha FRE ORI BB ZHEETOILEND D720,
BRI R RICBLICRD, RETH D,

BT, NV ERNO T FOBGICEEZER, TR AEDFERE LR
R ICE Y AT, AENGO N I BILHE O Gunung Muda £ Tlx, F R & EE
B % = 4k PT.GPL £E D[] C 2004 F LI L Hify G 23 fkHe L T\ 5, K AT Bk, AHicixd
FERE (KAT) BDfEATEY ., ZhoE (KM, 2%, TbAho, HEZR L) IT#E-
THEXHLERETFLRNEE, BEAHAS ZLICL s THAREBRNKESN, KEZIFD 5
BHROZE 2RV, KA EOREZI SR ITIRRICR S & EE, F72 PT.GPL 123
RLEERKESENIK TS, FRIZEFZITH I ENPR#ELZ LD TFEL TS, £
. HEROKEMHOEEMEZ TV F—F—Z2 AN THEBELEZZ IOV THELHE
HLTWD,

5. LI

NUNEDOAXMB T CRATHIFEIIHEVHHELEHEEOEEREEZAL TW
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INDLOEENEEICITONR WS AIX, BLo7 77 v EROTEECERO R
EICE B2 525N D, 77 7Y VEGICEATIAREELH D, 4 %IL.
INHDOYATIZOWVWTHLRETLHIVLENRD D,
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OBEXER"- R HBEFR' - EHEE?
Hide-Fumi Yokoo, Maki Ikuse, and Masahide Horita

1. IROER. B, B

BREEOHHBICENT., REYORBEEERB LAV I+ —T I -2 —TEHFEHSE
DEZFOMIMNEEEL>TLVS(Pauletal. 2012), CHREZMRTDHE=HIZ. WHHBT
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2008 L EEEHB . AMRETHE. EEOEHROERZEITHLT. RENGRETLELE. &
bhf=T—2ZRAWNT, EHASETIL, WHMBSIETIL, EXHBBEETILZEEZNET L
RELTHEBREERN_-FETNNTIA -2 ZHF LI,

3. WR. &R

EODETILENENDHET(N=2880)DHERELLKT S & ENBMBIGETILOBIEF
HAREFREIAZRLEN STz, EXHEGETILOHGOHER. BINOBEMEIGIE(NLERE
INA T R(B)AY(r,B)=(0.019,0.48) L HEEt T, WIT N LI KETHEIMIZEETH 1=, F
HMUEA O/ OHTORRIEDIA RN EVH—EBRAENATREHEDEEZX S,

Wt SN TA—F FHRITHRELLE Lz, Tanaka, Camerer and Nguyen (2010)IZ & %
REFTLORBRZXMRELI-ERHRDEIDOFERIE(r,5)=(0.008,064)TH e CNEXAR
DEHBREZERITSHE. 1O/ OTORREVIA R - EVH—DOADNEHEBGIEN
Bl BENAMTRAIZRED (INFA—FDERNESW) EEZAD, oT. LPFUT
AAF - EvH—EIREXBHRATHEONIBMOMBEZHRERATKECEYSIKIERIZH D
e T,

Fr-. BHRZEHEEBMBEFASA—2OHBELI MLz, EXHMBZETILERELT
FEZISIRLEBEUHZEHOMEZAMLE-ER. S AR KEIGIRLAICHBL., X
HEEHEIASIENEN L.~ AT HENATRERHEHOHEBERIR OGN, 1,

LEDHREY., JT4ARAP - EVvH—DEFTIBEROW - B0 FLEEYNE
FTEBOBAIZEHETAEICE. BVHHEBGIRERELRENATADOEFEZIRICAT
SRETHD, L. EhBLEELT. HIARLIYVEENSEVWESEXZLVWRF—LEZH
ELTEHEBZRICEADEMEIIR S ALY, Yokoo etal. (2015)AB L MIZLI=&K S I,
VIR -EvHA—GEESORXDOMHEEZRETCEYSIKERE, TEO—ATiFEZE
TEHRCENEYHNELESOVRAERET S LEE2BELI-LET,. BRoEbEHETIHIFER
(self-commitment device)ZFEBIT B2 EMNHY 55, VTR Evh—DERLTERF
LTEELY—BHREL, BELLET, RLEICATIREYEEEELZBET LN
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Do experiences of resource depletion affect social cooperative preference? - An analysis using the field
experimental data of fishers in the Philippines and Indonesia
Kenta Tanaka®, Keisaku Higashida?, Arvin Vista®

1 Introduction

It is well known fact that common pool resources are likely to be overharvested by resource users. In particular, fishery
resources are typical common-pool resources that have suffered from overharvesting. One of the effective tools to
conserve the fish stock in developing country is voluntary management in each community. For voluntary
management schemes to be implemented smoothly and to work effectively as intended, pro-social behavior of local
fishermen is considered to play a key role. Thus, it is important to clarify the circumstances and conditions under which
fishermen’s preference become more cooperative and their behavior becomes more pro-social. When we consider the
overharvesting problem on fisheries, experiences may be important factors that influence pro-social behavior of
fishermen. Fishermen often face sudden decreases in fish stocks in their own fishing grounds, while those stocks
sometimes recover in several years. The resource depletion may take place because of artificial factors such as
overharvesting or because of natural conditions such as disasters. Irrespective of whether the true reason is artificial or
natural factor, many fishermen are considered to perceive that they have experiences of resource depletion. Therefore
we try to reveal the relationship between experiences of resource depletion and social preference in this study.

2 Experimental Designs

In this study, we carried out experimental sessions in the Philippines and Indonesia. Although we conducted six types of
games, we explain one of them in detail, which is used in the analysis of this paper. This game, which is called the value
orientation test, is used to measure social value orientation of subjects and analyze their preference for cooperation. The
value orientation test is developed in the psychological field. The result of the value orientation test represents the
weight that an individual attaches both to his or her own welfare and to the welfare of other individuals. From the
results of this test, we can classify each subject’s characteristics regarding cooperation into five categories (Altruistic,
Cooperative, Individualistic, Competitive, and Aggressive).

This game consisted of 24 questions. In each question, subjects chose between two alternatives: Choice A and Choice
B. Each option specifies an amount of money to the subject ( x ) and an amount to another subject with whom the
individual is anonymously paired during the game ( y ). Following Park (2000), we set up the pairs of amounts of points
so that. Each subject was told that his total points would be the sum of the amount he kept for himself and the amount
his partner gave to him. The actual payments to subjects from this game were calculated based on these points. After the
experimental games were finished, we gave a questionnaire survey. We investigated (i) personal attributes, such as age,
occupation, and income, (ii) community attributes, such as customs and biodiversity, (iii) fishing activities, such as
species, gears, and (iv) the experience of depletion of fish stocks. We ask the subjects whether they have an experience
of serious fishery resource depletion in the past. In addition, we also ask the subjects who have such experiences about
the reason of resource depletion they experienced. In this questionnaire, the subjects can choose one reason out of five

choices (Over fishing, Storm, Natural occurrence, and Other). According to their choices and answer, we classify their
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experiences into six types (Depletion0, Depletion 1, Depletion 2, Depletion 3, Depletion 4 and Depletion 5). Depletionl,
Depletion 2, Depletion 3, Depletion 4, and Depletion5 imply the experience of resource depletion caused by overfishing,
typhoon, changes in natural environments, illegal fishing, and clumsy community/people, respectively. Moreover, when
a subject has an experience of resource depletion but he did not give any cause, we classify the experience as

Depletion0. In estimations, we make a dummy variable for each classified experience.

3 Results
Table 1 Factor analysis of social value orientation by multinomial logit model
Variables Upper Altruistic Cooperative | Competitive | Aggressive Lower
Unidentified Unidentified
Depletion0 -0.035 0.047 -1.583* -1.552 -1.987 -1.256
(-0.04) (0.05) (-1.66) (-1.44) (-1.50) (-1.42)
Depletionl 0.644 0.548 0.254 -0.826 -0.584 0.525
(0.68) (0.51) (0.29) (-0.83) (-0.60) (0.43)
Depletion2 0.264 -7.046%** -17.324*** 0.338 -8.096*** 1.400
(0.20) (-10.09) (-14.13) (0.23) (-12.13) (0.89)
Depletion3 | -17.774*** | 18.663*** -1.281 -0.683 0.085 -16.973***
(-21.64) (-19.62) (-1.31) (-0.78) (0.07) (-12.92)
Depletion4 -0.704 -0.575 -0.820 -1.381 -0.999 -16.542%**
(-0.65) (-0.50) (-0.92) (-1.42) (-0.87) (-14.51)
Depletion5 | 18.659*** | 19.278*** 16.994**= -1.479 -1.505 -0.039
(14.48) (14.33) (13.83) (-1.29) (-1.44) (-0.02)

Note) In this estimation, we add the some control variables as the independent variables. But we omit such estimation results of such

variables due to limitations of space. Base class is “Individualistic”.

To analyze the relationship between social cooperative preference and experience of fisheries resource depletion, we
implemented the multinomial logit model estimation. Table 1 shows the estimation results. Estimation results show
subject’s types based on social value orientation test are affected by experiences of resource depletion. In particular,
altruistic and cooperative types have a significant correlation with such experiences. Depletion 2 decreases the choice
probability of altruistic and cooperative. Also, Depletion 3 decreases the choice probability of altruistic. But, Depletion
5 increases the choice probability of altruistic and Cooperative. These results imply that experiences of resource
depletion particularly affect social preference of subjects whose social cooperative indices are relatively high.

4 Conclusion

In this study, we try to reveal the effect of fishery resource depletion experience to the social preference of fishermen.
Almost previous studies imply resource depletion decrease the social preference and cooperative behavior. In this study,
experience of “non-man-caused” depletion show the negative coefficient with social preference. This result is in line
with finding of previous results. But our results also imply experience of “man-caused” depletion increase the social

preference. This finding is very interesting result.
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Sustainability of common pool resources

Raja Timilsina* Koji Kotani' Yoshio Kamijo*

May 28, 2016

Abstract

Sustainability has become a key issue in managing natural resources together with grow-
ing concerns for capitalism, environmental and resource problems. We hypothesize that the
ongoing modernization of competitive societies, which we refer to as “capitalism,” affects hu-
man nature for utilizing common pool resources, thus compromising sustainability. To test
this hypothesis, we design and implement a set of dynamic common pool resource games and
experiments in the following two types of Nepalese areas: (i) rural (non-capitalistic) and (ii)
urban (capitalistic) areas. We find that a proportion of prosocial individuals in urban areas is
lower than that in rural areas, and urban residents deplete resources more quickly than rural
residents. The composition of proself and prosocial individuals in a group and the degree of
capitalism are crucial in that an increase in prosocial members in a group and the rural dummy
positively affect resource sustainability by 65 % and 63 %, respectively. Overall, this paper
shows that when societies move toward more capitalistic environments, the sustainability of
common pool resources tends to decrease with the changes in individual preferences, social
norms, customs and views to others through human interactions. This result implies that indi-
viduals may be losing their coordination abilities for social dilemmas of resource sustainability
in capitalistic societies.

Key Words: sustainability; dynamic common pool resource; capitalism; field experiment
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PNHERBOT IV LRABLIVERNRENTHENEREEICSZALIEEDNIT
The Impact of Access and Congestion of Public Transportation on Subjective Well-being
CEEARH - EAKR - EEREN
Junya Kumagai, Kong Joo Shin and Shunsuke Managi

1. IFCHIC

NAEZWOT 72 AW IB L OCENORMER DT, £ O oFMEME - PuE 2 FEAf6 3
LZBEOERBELRERTH DL, AFETIT, I AELLTLS T e —F 2L T, &
W B RE O BERANE A TAET S A & O BRI (SWB)IC 5 2 b HE A Es
% HeATHFZE TIX AT 4 (Clark and Oswald, 1996; Helliwell, 2003)., ## &% (Stutzer and Frey,
2006), <3 (Di Tella, MacCulloch and Oswald, 2003)72& EOFERNN SWB OWREEK L 72D
ZENRRINTWD, @)L SWB DB S AT L 72 Je AT AF 98 12 1 Stutzer and
Frey(2008)B &V ., KA Y DT — X %ﬂﬂb\“(}ﬂ)ﬁ%@@&b/\bﬁ%%)ﬁ LTl 8 RE 34
EMEEICAOMREGEX D EE R LTS, RBEORMENLA N LA LNV E X D
BIZET TR ITH L5, SWB~DOR Bz EENIION LIEbDIE Ry, £, E
WL AEMEEITAEBENS DL O LB 2 5TV 52 (Frey and Stutzer, 2002), 2 5D
BENENENESTERBERSZ L Z2RBT 5% & H 5 (Kahneman and Deaton,
2010), L EDORATHTRZERE E 2 T, RFFETIX, TVTORAB VT 4 55 LE LT, #
MICBTL2AX_LHEOT 7B ABLORMEN AN OATEMEE L EWEICH 22X EBEE
BRI L. Bl X, SWB OFHEEMICK T L ZEOE VDB Z1T 5,

2. T8 - 9WFE
ARBFFETIE, UMK - B LEMEENMBA T oA X —FXy b T — il
BEOTF—2 2 MWD, BIBEBETT VT - K- 7700 - A7 =7 HilEST 21 »
EHOF =2 2B THWE0WER, SEIETPT7OEELHICELSRZK- T, UToOXZIEF
7Yy MEJETHIET 5.
SWB, = f, + f, - Accessto PT, + 3, - Congestionin PT, + £, - Commuter,
+ S, -Commuteoverlh .+ g - PT, + S, - (PT, xCommuteoverlh ;) + B o - Xi +& (1)
PR A $ L LT, S BRI O EVET R E - ERELH TS, FEFHEHE L
T, AEZBE~DOT 7 & 2D H X (Access to PT), A 4238 o #H N o JE HE (Congestion in
PT), TN EFNICEHHE L TWAIHEAE 1 LTI —EHEHWE, £, BHHF
(Commuter), @ E)FERE] 1 KERE L E(Commute over 1h), @ #)ic A @ % FHPT)D ¥ 2
EH, BRXOWERFERE 1R E & NI @EFIH O A2 2B (PT x Commute over 1h) 2 H v
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o EbIZ, B PR AEHX)ELTAEIOT V7 — FRAETHLNTZEZOF D
PRSI, i, BEE, HRFIN, AFFER. ZERNRERELREZED TWVWD,

3. AWHEER

KL ARLERRERICEDE, ERBLIR~=T THAXZTBEBDOT 7 B ADEIN/E
HEEEICADNRELEZTVWLIN, ERELCHLTAHAERIRIT W EnnnD, L
MBI TRV TEHEAKRLZTEOENRBEELNAETEHEEDORIZADOHREE 5 2 T
Do —H. DUNATEALERBEBOHENEMESEEHEE - EREOWH FICADOHRE L
ZTW5, HETEZBEBOTXTOERICOWTHEER TR, 20X )2#dMO
ZRIRBEBEMRECHTICEETIAADOBZZFOEWVWICE>TELLZBLOTHD EH
AbND, -, LEHRE ZREO2ODHEEOMTLEEBIZEVNVLRAOND Z LN
TENT, BENICARZTEA~OT 78 ARRMEILETEHEE~OEENETHIC X - T
DN, FERME~DODEEBITIL AL ORMEBEUHATEIAONR Y, ZOFKRIFT oD
SWB N7 5 & L THERERSITOMN A MLELRD I 2RmEEL TWD,

# 1 [EERE R

Beijing Shanghai Tokyo
VARIABLES LS Happiness LS Happiness LS Happiness
Access to PT 0.841* 0.919 0.972 1.032 1.118 1.109
Congestion in PT 0.909 1.056 0.616*** 0.925 0.878 0.924
Commuter 0.729 1.416 0.694 1.028 1.176 1.024
Commute over 1h 0.940 0.643** 1.225 0.941 0.686 2.079
PT 1.095 1.001 0.664 0.855 0.999 0.928
Commute over 1h x PT 0.783 0.938 1.345 1.014 1.539 0.584
Pseudo R? 0.242 0.231 0.287 0.267 0.253 0.237
Observations 2,758 2,339 1,406
r(LS, Happiness) .627 714 .762
Mumbai Manila Singapore

VARIABLES LS Happiness LS Happiness LS Happiness
Access to PT 0.837 0.870 0.452*** 1.111 1.005 0.804
Congestion in PT 0.521***  0.663** 0.801 0.828 0.536*** 0.710
Commuter 0.775 0.872 1.528 1.530 0.361** 0.354**
Commute over 1h 0.789 1.205 0.649 0.633 1.271 0.781
PT 1.175 1.534 0.884 0.417 1.512 1.210
Commute over 1h x PT 2.115 0.740 1.214 3.293 0.594 1.413
Pseudo R? 0.261 0.260 0.167 0.216 0.234 0.245
Observations 991 404 518
r(LS, Happiness) .689 .663 .806

BERFa Yy FRIBOREEZ A4 v X TRL TWD, *** [31%, **L5%, *1L10%0 5 KECTCHE,

ZE X
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Demand elasticity in automobile industry in Japan

oMichiyuki Yagi~ * Shunsuke Managi
o/ AKHBE - ERAREN

1. Introduction
This study examines demand elasticity in automobile industry in Japan during 90s’ and 00s’. The
primary reason to investigate automobile industry in Japan is twofold. First, the car tax system is
going to change recently, such as implementing eco-car tax and tax increase for light cars. The
other is that estimating method of demand elasticity has been dramatically improved in the recent
empirical literature. As a remarkable paper, Dubé et al. (2012, hereafter DFS) have developed
structural estimation method of random coefficient logit model. Using DFS, this study seeks to

examine the past demand elasticity in Japan, focusing on regular and compact passenger cars.

2. Methodology

Following DFS, suppose that indirect utility of consumer i in market t from purchasing product j
(uij) is represented as the following function model:

Uije =B+ X B = B pj + &5 i (1)

Each product j is described by product attributes x, price p, and unobserved vertical
characteristics ¢ for all J products in all T market. § represents consumer’s tastes, whereas ¢
means an additional idiosyncratic product-specific shock.. Suppose that # and ¢ are independent
draws from the distributions Fgz(5,0) and F.(¢), and that ¢ is distributed Type | extreme value.
Specifically, Fz(5,0) is the product of K independent normal, with 6 = (u, o), which represent
means and standard deviations, respectively. Empirically, by using Monte Carlo simulation with
ns draws of g from Fy(f;6), market share of product j is expressed as a random-coefficient logit

model as follows:
A 1 n, eXp ﬂo,r +X'-Yﬂx'r _ﬂpvrp“ +5',
SJ(prt,ft;Q):n_Z g ( it jit Jt) . @)
S Y exp (B + X B = B P+ )
k=1

Eq.2 can be solved by generalized method of moments (GMM) estimation with vector of
instrumental variables z, using the moments E[¢&; -h(zj+,Xj,1)] = 0 with vector-valued function h.As
instrumental variables z, we use sum of product attributes of other car brands in a certain car

maker and sum of product attributes of other car makers. We also conduct 2SLS for comparison

MFRFEEBE VAT LA ) X—= 3 v ¥ — T657-8501 47 ifi #f X 5 H 45 BT 2-1
Center for Social Systems Innovation, Kobe University E-mail: yagi@ruby.kobe-u.ac.jp

JUIN K 22 KB L F 28 B - JuM R #0 di iF %8 2o 2 — T 819-0395 4 [if] i 75 [X oo [ 744
Urban Institute & Department of Urban and Environmental Engineering, School of Engineering,
Kyushu University, Japan

QUT Business School, Queensland University of Technology, Australia
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with DFS.

Regarding data, car market data is obtained from the Automobile Inspection and
Registration Information Association (1981-2010). The prefectural retail gasoline price in
1987-2009 data is provided by the Oil Information Center. Car price data is obtained from
Goo-net. Car attribute data comes from specification table by Society of Automotive Engineers of

Japan, Inc.

3. Results

Table 1 shows the result using data in 2000 (obs: 3180). Independent variables are as follows: car
length in the log-form (m; InLength); the number of seats (Seat); horsepower in the log-form
(InPS); actual fuel inefficiency (YPK, yen/km), which is fuel price (yen/l) divided by car fuel
efficiency (km/l); car price with purchase and consumption tax (InPrice); dummies of diesel cars
(D_diesel) and high-octane cars (D_high-octane).

Regarding 2SLS, InLength, Seat, InPS are significantly positive, whereas YPK, InPrice, and
dummy for high-octane are significantly negative. Odds ratios of YPK and InPrice are is 0.795
(exp(—0.230)) and 0.313 (exp(—1.162)), respectively. This indicates that fuel inefficiency and
price have much effect on car sales. On the other hand, regarding means (f) of DFS, InLength,
and InPS are significantly positive, whereas YPK and dummy for high-octane are significantly
negative. As different from 2SLS, Seat and InPrice are not significant. In addition, as an
interesting point, absolute values of each coefficient tend to be much larger than that of 2SLS.
Regarding standard deviation (f), all coefficients are insignificant, indicating that variance of
consumer tastes are negligible.

Table 1. Result of 2SLS and DFS using data in 2000

(1) 2SLS (2)DFS
Coef. S.E. Means (B) S.E. Std.Dev.(pB) S.E.

Constant —25.513*** 3.407 —210.904*** 42.203 4.658 9.146
InLength 1.685*** 0.430 23.474%** 4.658 0.000 0.681
Seat 0.402*** 0.023 0.138 0.745 0.000 2.405
InPS 1.354*** 0.141 5.165*** 1.608 0.419 3.290
YPK (yen/km) —0.230*** 0.015 —0.555*** 0.155 0.381 0.393
InPrice (w/tax) —1.162*** 0.205 —-2.590 41.774 2.096 21.104
D_diesel 0.003 0.063 —-0.690 1.424 3.181 3.189
D_high-octane —0.489*** 0.109 —20.460*** 2.517 13.688 8.359
obs 3180 3180

Adj R? 0.196

Notes: (1) and (2) are estimated by 2SLS and DFS. Estimate values of DFS are based on locally

optimal solution. *** denotes a statistical significance level at 1%. We set ny as 100 and stepsize

stopping tolerance as le-6.
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The Changes in the Residents’ Landslide Risk Perception
by 1995 Kobe Earthquake
OShinya Horie* - Maki Sasakawa**

1. Introduction

In this paper, we estimate the degrees of changes in the values of landslide-risk-free
environments driven by 1995 Kobe Earthquake. For this purpose | applying the hedonic price
approach.to the land prices from 1990 (5 years before the earthquake) to 2000 (5 years after the
earthquake) in the city of Kobe utilizing the information from the publicly open data of landslide
risks. The results highlights the impact of a catastrophe on the demand of lands through the
changes in people’s risk perceptions.

The city of Kobe has had experiences of floods and avalanches of rocks since 1938. Because of
these problems, the flows of some river were changed and barriers to prevent landslides were
built to protect the city. However, the hilly sections of the city are still exposed the risks. On the
other hand, the number of people moving to Kobe city is increasing. Half of the current residents
are people who moved after the 1995 earthquake (Fujita 2009). People left their residential
areas when the areas are affected by serious disasters. For example, the disaster experience of
2011 Tohoku Earthquake developed the affected people’s risk perception of natural disasters and
drive them to relocate themselves to safer areas (Sanaei, Horie, and Managi, 2016; Horie and
Managi, 2016).

The city of Kobe has very interesting features. It has both the hills where the landslide risks
are high and plains where the risks are low. It has both the suburban areas where populations are
decreasing rapidly and urban areas where the populations are increasing rapidly as well. It is well
known that Japan have exposed to the risks of natural disasters and aging societies. In this sense,
the city of Kobe can be a representative city of Japan. As land prices can possess the information
of environmental qualities and other aspects that cause population movement including disaster
risks. I am planning to extend my current work by including the age distribution to my model and
see what can be the major drivers to the sustainable societies.

We collected data of land prices in the City of Kobe from 1990 to 2000, the information of risk
of landslides from the hazard map issued by the city of Kobe, and other public data for capturing

other geographic characters of residential areas of the city of Kobe. We created the risk
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The estimation results show that the land price decreases by 30115JPY as the location becomes
closer to the locations at risks by 50 meters, and the 1995 Kobe Earthquake created the change in
the effect of the risk information on the land prices. Our result imply that the disaster experiences

can increase the demanders’ risk perception.

2 . Methodology

By following Okagawa et. al. (2011), we used the hedonic price approach to the land prices of
the City of Kobe, and explain the changes in the land prices at a location i (LD;) by the disaster
risks of landslides (Riski), and conveniences including distances to the train stations (DisStation;)
and elevation (Elevation;) of the corresponding location. Because the land prices of the City of
Kobe show spatial correlation, we take it into account as well.

To capture the changes in land prices of Kobe, we collected official land prices issued by Land,
Infrastructure and Transportation Ministry. We used the data from 1990 to 2000 with the sample
size of 4114. Because 1995 Kobe Earthquake occurred in 1995, the samples are in either the
group of pre or the one of post-earthquake. The official land prices data contains other
geographical information of the lands’ conveniences.

To capture the landslide risks, we collected geographical distribution of the risks from the
hazard map issued by the City of Kobe. However, the hazard map contains only binary values
indicating whether each location is at risk or not. Because the disaster risks can change gradually,
we created the variables of risks by taking single-digit scales in the range of [0,5]. If a land is
within the area that is indicated as “at risk” by the hazard map, we assigned 5. As a land is

located further from the area by 50 meters, the value decreases by 1.
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An empirical analysis of causal influence of companies’ target setting on their

environmental performance
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Development of a Quantification Model for Financial Impacts by Carbon Pricing: The

Case of Six Industries in Japan
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Study on China’s actions towards low-carbon society after the Paris Agreement
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The effect of foreign advanced cases on introduction of Japanese National Nature Trail
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Use and conservation of biological resources through collaborative value
creation: A case study of the social network among actors with seaweed Akamoku
OETEAE1* - BHME2™
Kentaro Miyashita 1, Asami Shikida 2

1. [ZL&HIC

I 2 kR EZF RG] 128 TR BAROTEHEER & L CTARRRICHT 2 A0
2 OfE R S Lz L B Y . AARENTIREE, EWEIROEVFI A RBEIC /2> T
D, ZORKE LTI, Kb &R =— X% R 72 DICEROMEZ FAIN T 2 2 L35
Z6ND, ZOMEAIHIE, BERET Tl HIOMAREOIFHLICERT 2.8
HETh D, BERENR & HESRFDR A Hf 2 T MEAHO 7 r ' 2 TiX, 20729
IZ2¥X° NPO 72 E D70 5 HH AR ORI EBIMRE D BT 2 2 & THREL & P A WL T
X2AHELH D~ BMREMONT U AREN S & RRFEHIGE~OH 725 &
W CEIR OB REF I WRetE D & 5,

Z 2T, BE e EMEROMMEAIE OBRE DL EDOHER Yy N — 27 O T 1
TR ZMRYT 2720 WEREEIR 17 € 7 ) OMERIHIZ 31T 2 MO IR Y A1 % 558 %,

2. A&
THET~OEBIZZZ 20RO L THY | ZNLARNE—EH O HuE 2 Br O TRIZARF
Mie&RChotz, TDIH, FIEBBREON DY | Thbbitaxy NV —7 25
MEIY , O CE DA TERL TS, RO HIET, MEIRY L L CEFAECTH
%o BT RENCEERT TT I E 7 OFERLICE Y MLA 7S TR &m0 2001 5,

3. SRR

ST DRER. IR BRI DORIR EZ DD DR F Yy P U — 7 ORI mE X L
LT, UFD 2 F =i Sz,

FF MRS ORIFRRE ORI TO TH &b & H ootk - KABREZOEE VX
AZDFRIZHARE T 28— RdooTe, TODEE T HEZ ORESEIC & 2RI iED
AT, 20K 2 T OISR DI T 1 E 7 DREEL L TIREEB OIS
125 T2 DIZERBR 24T - T X T2 BRI & - TET A€ 7 OlADFHORMBEOFER TH - 7=,
7. 7% 7 B B RSCARRIEIHN S BB D BREE IR B 2R 2 R0 2 & 0 S HESEIC

o BRI RL R R R R~ ok A b bk
Knowledge Management area, Japan Advanced Institute of Science and Technology
T923-1292 A)IRBEETES 1-1 E-mail: kmiya@jaist.ac.jp

M AekR IR R AN KRB R R AL MBI

105



Y AL A TV HIRIZ & > T HRFHMME OB H X480 = 2 b O RERFR I T B LT,

WIZ, HUIENS> NPO, KZEOHIE S V—T7"72 & O—E OFERIRE 721 T 7 il
BIHATERNWTZDIZERL D)D) ORWHEF L EET LI LENS H56, @ [H WO EM
TOMEZ AT LD & CHEEOMEORINZ BAE L LTH@T 52— ) Bbol,

@TiL. Bz X, 7 BT ORI R B T 5 EHIRONFEE 2 NPO 2325 R
TZ OBEFERABRICH Y MA TWZ2s, EALICIE, BNOHEZE OB BRI R TH -T2,
LU, MEER OW I 215 5120%, R OMENZ & - TOKERIROMERFZ D723 5 L9 it
7200 TR Y 7o o Tz, WF9EE L, HFEO R Y & LT 7 1E 7 Opainibic X D #RF R
M D ATREME 2 TR 2 Z & THIO CEZE O ANEONTZ, 29 LEREN S| BEIRIR
IZBWTIE, BERESMMEOAIICIX, ThE BRI 288 N HIROER Lt v
U — 7 AEEE L, RREAUMEDO LB 2D 7 e ANEEE 5T,

B#IC, @OBIOfIE LT, 7HEY ZEFERME LTIHFEL T RFIFEA—T
— W N KZFZOMIEERT & B FIRILEITOREEN BB L, T HEI 23TV Ak
IZLTIRGET D Z &l odz, 7 U A v REIRIZ K o TT 7 E 7 I3RS REA i 8l
FUCHETIMIE L S A7z, Z OBRZSIE, HUsdEME(L & vy 5 K0 IRV C & E IR E 2 245
fb&8T, 2R, 37U A2 MCT B3RP OKKRT &7 2 il O A EE PRI 5 5
ENSONRRAL  r—F AT 2T Z LI KD LWHISTRE R OB TH 5,

ELICZDWERT-BIT, WXOHREEICT HEI DREEL L CREL 722 %
ToMTIZ, TAMBIZT HEZ ZRGE LTV, ZOBE, BEOT 1T 7 I1XERE
MEIZAEZR DD RV EENRN-T-OT, BEEIZAREHEDT WEI DEOT IET D
TFEIR ) (2722 TV D EB X RBFIRIAZ S TeDICARERED T I E 7 ZR#E L T,
Z o LI HARETE L BT €7 OFWIE, 70 A v MREMEO B E L TiTH
NI RR 2 BRI C O A S -, SO ICE S % | HARSEOBAHEK 2 o
M ICEAFIH L 72T h 7 BiE LD 52T A T T HREEINT WS, 2£ 0, BEHO
BWERIEOT 771X, TORMELERT 25 2 & T, [IE ) OR O £ RO EUT 1A
Z P T DR ROMIEZH 7125 Uiz, 20X 5 ICHIENIA ORI F BEERE O 1 @)
(2 K o THI CRrE S & L COMECERBEAR 2R E A BIFEY & L CAI S 47z,

4. #ER

AHLA O G B 2 AR T ARZE PN O EE S0 B i AR PE 0D 72 0 12 B AR 2E 8 RS L
TR TH 7 < HOEENEEICEAT LG ZT 572012 NPO ° NGO & L 7-fs
BTHARVIET, 9 Lk MMEAIEO 7 a2 L3RR D5 e@or cd b,
ZOWMBO T 7 A, BREREZ RO HBERE & Hk OS85 O R Z ke 5 Btk
Enftary NU—2 2FTH2LTHY . TOMFILHEVOER T DAMME A1 A,
EBICEDOFEREZBIET I ENTELRTHD, £ LT, BERICHIT 2AEWEIOEENENR
fhaxy NV =27 2@ U S G BIROTER L REDWNLTE 2 /[ RetER & 5.

106



MTAEMBOFRMFAREICETLE-REIEE-—EER - #FmALDETE—

A study on the school forests in urban Area for promotion of their utilization in Kobe, Hyogo.
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An Empirical Study of Tokyo Emission Trading Scheme:
Expost Analysis of Emissions from Office and University Buildings
OFHMEFE" - [l il th
Toshi H. Arimura, Tetsuya Abe
1. Intorudction

Emission trading schemes (ETS) have become a popular economic instrument

to deal with climate change. In Japan, however, the national government has not

adopted emission trading scheme yet. Tokyo metropolitan government successfully
introduced an ETS, namely, the Tokyo Emissions Trading Scheme (Tokyo—ETS), in 2010

(Arimura, 2015). This ETS is the first cap-and-trade ETS in Japan.

One should note that Japan experienced the Great East Earthquake in 2011,
which was followed by the nuclear accident in Fukushima. Facing this crisis, the
government promoted energy saving behaviors and investment all over Japan. Further,
the power companies faced difficulties in restarting their nuclear power plants after
regulation inspections due to more stringent safety regulation and position from the
public. This shutdown of the nuclear power plants made consumers of electricity to
expect to higher electricity prices since the power companies have to rely on more
expensive fuel such as natural gas or renewable energy. Consequently, all the
consumers expected higher electivity prices. This situation led to a hypothesis that
emission reduction in Tokyo may have been caused by the electricity crisis, rather than
by Tokyo ETS. Thus, it is worth examining the exact impact of Tokyo ETS. This paper
empirically investigates the effects of Tokyo ETS using facility level panel data.

2. Methodology

We conducted a mail survey in 2015. We chose commercial building sector and
universities for several reasons. First, under Tokyo ETS, commercial buildings are the
major target of regulations. There are few power plants and manufacturing facilities in
Tokyo. Second, both commercial buildings and universities face relatively less
influence of economic fluctuations. We sent questionnaires to 824 owners of office
buildings and 340 universities all over in Japan. We received 414 replies from the
office buildings and 271 from universities. The response rates were 50.2% and 79.7 %
for office buildings and university buildings, respectively. Using the facility level
survey data, we estimated an econometric model for the office buildings and

universities to quantify the impact of ETS.

B R F B IR % 71T BE Waseda University, Faculty of Political Science and
Economics T169-8050 #f5 X 78 7FfaH 1-6-1 E-mail: toshi.arimura@gmail.com
R HKFRE SR
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3. Estimation Results

The estimation results for office buildings showed that, the coefficient of Tokyo

ETS dummy is negative and statistically significant for most specifications. These

results show the effectiveness of Tokyo ETS. Further, the larger the building is, the

larger the emission reduction is. Moreover, the results hint that the effectiveness of

ETS became greater as time went by during this period for office buildings. We also

found the rolling blackout reduced emission, but the size is smaller than the effects of

ETS.

The estimation results for university buildings confirmed the effectiveness of

Tokyo ETS. Further the larger the building is, the larger the emission reduction is.

Moreover, the results hint that the effectiveness of ETS differed year by year.
Tablel: Estimation Reulsts: OFFICE

Dependent variable : log(CO2 emission)

Pooled FE FE FE FE FE

W @ ® @ (6)

Tokyo ETS (TETS) —0.207" —0.12™ 0.10 —0.03 0.18
T 005 | (0.03) " 01 | (0.03) (0.11)

I(TokyoETS * log_employee) —0.0277  —0.03" —0.03"
(0.00)  (0.01) (0.01)
I(TETS * 2011) —0.097" —0.09™"
(0.03) (0.03)
I(TETS * 2012) —0.107 —0.107"
" (0.03) (0.03)
I(TETS * 2013) —0.14™" —0.14™
" (0.03) (0.03)

Rolling Blackout " 006 —0.04 ~0.04 -0.04 006"  —0.06"
008) | (003) | (0.03)  (0.03)  (0.03 (0.03)

“p <0.01, " p <0.05 " p <0.1. The number of obserbations is 1195.

Note: Estimation Reults of Year Dummies and other control varialbes are excluded for the limited space

4 . Conclusion

By empirically investigating the effects of Tokyo ETS, we found that Tokyo ETS overall

has been successful in reducing CO2 emissions relative to other regions. But, we did

not control the impacts of permit prices. This is an area of future work.
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Abstract

After COP21, the role of low carbon technologies transfers from developed countries to
developing countries in climate change has been strengthened. In recent years, the center
for economic growth are located in Asian countries (such as China, India, Thailand,
Myanmar, Indonesia, etc). Simultaneously, the countries in Asia also committed to
climate change reduction by submitting their INDCs prior to Paris COP21. In other hand,
the developed countries have advantages of low carbon technologies that can be used by
developing countries to meet their INDCs goals. Against this background, this study aims
to meet research objectives as follows. First is to measure global trade network of low
carbon technologies focusing on several selected OECD countries. Second is to measure
the implications of global trade network of low carbon technologies from selected OECD
countries to ASEAN economic integration. To answer above mentioned research
objectives, this study uses two approaches: measuring network trade index and social
network analysis. Data used in this study are trade matrix data of 21 selected low carbon
technologies from selected OECD countries (Japan, France, Germany, UK, USA) based
on UN COMTRADE data in year 2005 and 2015. Two years periods are selected to see
the changes of global trade networks of low carbon technologies.

Keywords: global network trade, low-carbon technologies, social network analysis,
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RENRAAPHAIBRBKRICESI2BAAOEEZNRAASHBIBTHADODRZEIC DT
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The Influence to Individual Actions to Prevent the Global Warming by Policies in Japan
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(Baumol and Oates, 1988).x ZMEBAHHERSIICOVWTOERARAEBICSE WV TIE, 8

FEBERALK,ALRFMEEZEELL-SEMEBFEIRALCHEBBURZHEODLVLSHR
(Raux et al. 2015)AH 55— AT, ALHELHELOMMmEZEVEL T AENRTHH
BIBEEEFRLCIZCELBEVWEVWSHERLR 5N S (Harwatt ,2008,Zanni et al. 2013).B K
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DVWTERAAEBELEZBHAELALSAARICEY , ZO—imZEHES ML L.
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AhERMLCICEAESICEIMFLTERL .
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BEBBRESEIE<ISP2L 00, BEMNRARFHABECOVTEK  BEEREEKRIC,H
BERICEFHEVWEWS ZENRIES AT,

F UWEKEBELEHME~OBALMNIBVEEL,EEDRIRDAEBESELNE L FLEFEEL
ZLBHZEDID MKEERLHBEICEHITIERERNEETHDILEEALOND.
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as well as Recognition of Environmental Labels
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Physical and social disorder in Japanese public hot springs
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A possible scenario of limiting climate change to 1.5C

-assessment with the E3ME-FTT macroeconomic modelling framework-

Hector Pollitt 1* Unnada Chewpreecha**, Jean-Francois Mercure**, Pablo Salas****,

Aileen Lam****, and Neil R Edwards***** and Phil Holden****

1. Introduction

The agreement at the Paris COP suggested that possible pathways to limiting global
climate change to 1.5 degrees C should be investigated. At present, however, the
research community can offer only limited support to such an analysis
In part this is because many of the modelling tools that are used by the IPCC and
other organisations do not have the capabilities to assess scenarios where a 1.5C
target is met — or the optmisation algorithms used in the models find that very high
carbon prices would be required for the climate target to be met. In this paper, we
apply a different modelling approach, based on simulation modelling, that allows for

a much broader range of policies to be tested.

2. Methods of analysis

In our analysis we use the global E3ME macro-econometric model (www.e3me.com)

coupled to the Future Technology Transitions (FTT) modelling framework for the power
and road transport sectors. This modelling approach is qualitatively different from
the standard optmisation tools that are used in other analyses and draws on theories
from post—Keynesian and evolutionary economics. Instead of trying to find least—cost
pathways, the model simulates the responses to policy inputs (including both

regulation and market-based instruments) and is parameterized on real-world

time-series data. The results from the model are put into emulators of the climate

to assess changes in surface temperature and other climate-related impacts.
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3. Results of analysis

The scenario that we develop shows that

a wide range of policies are needed to

meet the 1. 5C target. Carbon taxes, while

a necessary part of the policy mix, are

not sufficient on their own. Regulations,

including stringent energy efficiency

programmes, incentives to switch to

renewable technologies and

electrification, and various other

regulations on specific sectors are

required. Some negative emission

technologies will likely need to be

adopted before 2050.

The modelling shows that this need not have a large negative economic impact at global
level. The world will, however, certainly look very different and there could be
strong distributional impacts, both within and between countries. In particular,

countries that currently rely on exporting fossil fuels would suffer substantial loss

of welfare, while net energy importers could benefit by 2050.

4 . Conclusion

The main conclusions from this paper are twofold. First, for the evaluation of
policies required to meet the 1.5C target, a modelling approach that can represent
a wide range of policies is required. It is not sufficient to rely on carbon prices
alone (which in any case seem unrealistic in the near term) to carry out the analysis.
Second, if a broad range of policies is considered, it becomes possible to envisage
a scenario in which average temperature changes are limited to values in the region
of 1.5C. It should be noted that the policy requirements are ambitious and require
immediate action, but the economic cost (at least at global level) need not
necessarily be large. This study paves the way for policy makers to design future

mixes of policy that could be used to assess ambitious action.
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The costs of stranded assets in fast decarbonisation scenarios

-assessment with the E3ME-FTT macroeconomic modelling framework-

Jean-Francois Mercure*, Hector PollittT, Unnada Chewpreechatf, Pablo Salas*, Aileen
Lam#, Neil R Edwards$ and Phil Holden$

1. Introduction

Following the conference of the parties (COP) in Paris in 2015, a global agreement
was reached for reducing emissions in order not to exceed 2°C of warming in global
average temperature, and for exploring the feasibility of reaching a target of 1.5°C.
It was also observed that the existing scientific evidence on the impacts of reaching
a1.5degC target is not extensive, and a cal | was made for the Intergovernmental Panel
on Glimate Change to gather further evidence. In this paper, we use a novel dynamical
Integrated Assessment Model (IAM) to identify, and evaluate the economic impacts of,
policies designed to bring the global economy on a course of emissions reductions
consistent with 1.5°C of global warming. Since such a target implies rapid declines
in emissions, we focus our analysis on the issue of stranded high carbon assets in
the power sector, which could involve a significant economic loss arising in the

decarbonisation process.

2 . Methods of analysis

Our method is based on the hybrid model E3ME-FTT which joins technology diffusion
dynamics with macroeconometrics. E3ME is a highly disaggregated global
macroeconometric demand-led model that simulates the evolution of the global economy
based on over 20 econometric relationships. The models feature 59 regions, up to 70
sectors, 22 types fuel users and 12 types of fuels, and use a combination of
Post-Keynesian and evolutionary theoretical underpinnings. FTT produces scenarios
of power technology investment and electricity prices, which are fed to the E3ME model,
enabling to explore macroeconomic impacts of power technology evolution. The two
models are linked to emulators of the planet’ s carbon cycle and climate system,
GENIE1em and PLASIM-ENTSem, respectively.

Inparticular, investment in power technology typically leads to increased employment

and income, while the diffusion of renewables, increasing production costs, leads
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to higher electricity prices, which leads to decreased competitiveness for

electricity intensive industries

3. Results of analysis

In another presentation submitted for SEEPS 2016 (Pollitt et al.), the general
characteristics of a 1.5°C scenario for the global economy is presented. The present
work focuses specifical ly on the issue of stranded assets. Here, an additional cost
is added to represent the loss associated to high emissions power generation assets
that become stranded under climate policy. This can include for example recently built
coal plants that are closed down earlier than their expected lifetime at the time
of investment. By including this cost as an addition production cost constraint that
is passed-on to energy consumers through the price of electricity, macroeconomic
impacts are assessed.

We find that in a dynamical data-driven simulation model, the policies required to
decarbonise the economy sufficiently rapidly to reach the 1.5°C target need to be
more diverse than the traditional carbon price or tax. Regulatory as well as fiscal
incentives are necessary to drive the technological and economic transformation
required to reduce emissions sufficiently. Costs in our analysis take three forms:
higher electricity production costs associated with investment intensive low carbon
technology, costs of stranded assets incurred by energy firms, and policy costs
associated to taxes or carbon pricing. All of these costs are passed on to consumers,
who then face higher energy prices. At high decarbonisation rates, the cost of

stranded assets becomes relatively high.

4 . Conclusion

We find that the economic loss associated to stranded assets in a 1.5°C
decarbonisation scenario is key to understand how economic costs are incurred in
scenarios of fast decarbonisation, and what |imits the rate at which society can be
decarbonised. Effectively, the dynamics of these costs arising are different to those
traditionally looked at in traditional neoclassical economics: they depend directly
on the rate of transformation, and less on the stringency of the policies. The use
of a dynamical simulation economic model shows that the pace of transformation is
the key factor driving economic costs of a sustainability transition. We stress that

these insights can be critical when formulating effective policy for decarbonisation.
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Theory and practices on the sustainability management of local capitals
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Decomposition of the Factors Related to Renewable Energy Export from China:
Analysis with Gravity Model
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Economic analysis of the environmental services liberalization in Asia;
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AR 0.50 0.75 - n.a.
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Commitments (2010)”, %t HA EPA %, HAENBE LY 1Bk,

> VP—bv 2B 2RO BBLEEZFR L ETHEERRT L E T OTICRBT L8
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Hoekman B. (1995). “Asse551ng the General Agreement on Trade in Services”, Martin W. and
Winters L.A. (eds) The Uruguay Round and the Developing Economies, World Bank Discussion
Paper 307, Washington DC: World Bank, pp.327-364

[fF3E]

AWFgE 1L JSPS R ik & 25870745 TRE V- XA B G ICERLZERREE D X 20OBE ST & L Ok

EROEH ] CX2MRO—HTH D,

140



VYV —=ARVRT 4 7 ALEISKEERE) A7 OFGEL : V) v OEH
Visualization of supply chain risks from the resource logistics perspective
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Behavioral Intention Analysis of Waste Separation in China
- Case Study of Hangzhou Using Theory of Planned Behavior
YU Shuangying™ - LU Tiezhan™ - ocQIAN Xuepeng® - ZHOU Weisheng™"

1. Introduction

In China, governments are promoting waste management as an emergent environmental mission.
Hangzhou is one of the eight cities in China that have launched a pilot run for household waste
separation. The project started from 2010 and after much endeavor from both the private and
public spheres, the project seems to be on track. The municipal survey, conducted by the city
management office in 2010, revealed that most citizens thought they should sort household waste.

However, the effectiveness of the project has not reached the high expectations set for it.

2. Analysis

In our study, Theory of Planned Behavior (TPB) (Ajzen, 1991) is utilized to analyze the factors
that could influence the behavioral intention of the citizens towards separating waste. According
to TPB, intention, which is directly connected to behavior, is influenced by three main factors:
attitude toward the behavior, subjective norms and perceived behavioral control (PBC), which are
related to behavioral beliefs, normative beliefs and control beliefs respectively. The structural
model based on TPB is constructed to represent the framework of the citizens’ intentions related
to the behavior of waste separation, based on pilot survey and expert interview. Following the
model, we designed and conducted 30-sample pilot survey and 211-sample questionnaire survey
in Hangzhou. With the survey data, we analyzed the structural equation model by AMOS in order
to specify the TPB model (shown in Figurel), which helped to explain the important factors

influencing the behavior of waste separation.

BB1=Family environment CB1=Time-consuming NB4=Follow most citizens
BB2=Community environment CB2=Garbage bags provision NB5=Conform to regulation
BB3=Municipal environment CB3=Knowledge provision NB6=Influenced by reward and
BB4=Life quality CB4=Products easy to disassemble punishment system

BB5=Family education and sort BT1=Have intention to participate
BB6=Good habit CB5=Family cooperation BT2=Have a detailed plan
SN1=Agree/disagree with waste CB6=Enough space BT3=Motivate family members
separation NB1l=Listen to family PBCl1=Family able to sort waste
SN2=Should/should not sort waste NB2=Listen to community PBC2=Personal ability
SN3=Encouraged by new regulation NB3=Listen to friends PBC3=Convenience

*
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Figure 1 Structural Equation Model of Waste Separation Behavioral Intention

3. Discussion

Based on findings of the study, enhancing citizens’ PBC could be most effective in promoting
the waste separation behavioral intention in the context of this survey. On-site instruction is a
most direct and effective way, popularizing waste separation training programs in communities
enhance residents' capability of waste sorting and improve their awareness of how easy it is,
however, such instructions were rarely or never conducted in most communities. Both attitude
and subjective norm exert positive influence on intention. Waste separation campaigns and
environmental education for children could be useful for citizens to perceive correctly their
actual capability of waste separation and achieve a paradigm shift from “none of my business”

towards “it’s my duty”.

Reference: to be added in full version of the paper.
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Demand for Piped Drinking Water and a formal Sewer System in Bhutan

Ngawang Dendup', Waseda University, Japan-Tokyo [Presenting Author]
Kuenzang Tshering, Sherubtse Collge, Royal University of Bhuta

Abstract

In this study, we estimate demand for sewage connections and piped drinking water in
Bhutan. To estimate household willingness to pay for these services, we use data from a
sample of 18,766 households surveyed through the Bhutan Living Standard Survey of 2007
and 2012. A Hedonic model is estimated using pooled data with sub-district level fixed
effects to control for heterogeneity and unobserved effects across sub-districts. The findings
from our study indicate that there is significant demand for sewage and piped water. On
average, unconnected urban households are willing to pay Nu 348 and Nu 362 (USD 5 to
6) per month for sewage and piped drinking water connections or 6 percent of their monthly
household expenditures for each service. Un-connected urban households are willing to pay
significantly more than the current joint charge of Nu 78 per month for water and sanitation.
Similarly, rural households are willing to pay some 2 percent of monthly household
expenditures for piped water. There is scope for municipalities in Bhutan to increase their
revenues from public services and to cover potential investment costs associated with
expanding services. This study also provides a baseline for designing contracts should
Bhutan choose to privatize water and sanitation services.

Keywords: Hedonic pricing method, Sanitation, Sewage, Drinking water, Willingness to
pay.

! Corresponding author. Any comments or suggestion should be addressed to
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The effect of precipitation fluctuation on production of rice in Thailand
oglEBE*- FHEX ™ THEE™
OHiroaki Shirakawa, Koshi Yoshida and Keigo Noda
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An Input-Output Analysis of Hydrogen Utilization Systems
RE M- OBZEHA™
Satoshi NAKANO, Ayu WASHIZU
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Explaining Trade Flows of Renewable Energy Products: The Role of Technological Development

OMai Miyamoto~ and Kenji Takeuchi'

1. Introduction

This study uses a gravity model and investigates the trade flow of products for wind and solar power
generation among OECD countries from 1996 to 2010. Specifically, we focus on the role of technological
development for promoting export of renewable energy products. The contribution of this paper can be
summarized as following: 1) we estimate a model that explains the trade flow of renewable energy products
focusing on the role of technological development; 2) we compare the pattern of trade flow between two
representative renewable energy technology: wind and solar; 3) we examine the extent to which the level of
technological development can mitigate the negative impact of geographical distance between exporter and

importer.

2. Empirical Methodology

A dataset for gravity model in this study consists of a panel of 27 countries measured over the period
from 1996 to 2010. The dependent variable is export value in each type of renewable energy. This data was
classified using Harmonized Commodity code (HS code). The independent variables include GDP in each
exporting country and importing country, from OECD statistics (version 2015); distance between trade country,
from Centre d’Etudes Prospectives et d’Informations Internationales (CPEIIl)’s GeoDist dataset; the control
variable regarding trade, from CPII’s gravity dataset; the patent count in exporting country; the level of policies,
whichare FIT and RPS in exporting country and the dummy variable of Kyoto Protocol. We include the number
of patent applications as a proxy variable for technological development. The data was calculated using
Worldwide Patent Statistical Database, called PATSTAT (version 2014 spring). Patent data is classified into each

energy groups using the IPC codes (Johnstone et al., 2010). We estimate the model using 1) fixed effect OLS, 2)

* Graduate School of Economics, Kobe University. Address: 2-1 Rokkodai-cho Nada-ku, Kobe 657-8501, Japan
E-mail: mai.miyamoto.y@gmail.com (Miyamoto).
T Graduate School of Economics, Kobe University.
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Pseudo Poisson Maximum Likelihood estimation, and 3) negative binomial approach. Furthermore, we include
interaction term between patent count and distance between exporter and importer, in order to examine the extent

to which the level of technological development can mitigate the negative impact of geographical distance.

Figure.1 Export Value and Patent Counts in OECD countries
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3. Main Results

The main finding of this study is threefold. The first is that the patent count is positively correlated
with exporter trade flow in the case of wind, but not in the case of solar power. Thus, patent count also has
positive impact on export of wind energy products. The second is that there are difference regarding the trade
pattern between wind and solar energy products. Specifically, the higher technological level in exporting country
is associated with higher trade flow of wind energy products, but this is not confirmed with solar energy products
(Figure.1). Finally, we find that the sign of coefficient for the interaction term between geographical distance and
patent counts is positive and statistically significant. This can be interpreted that technological development might

mitigate negative impact of geographical distance between exporter and importer.
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Cost and benefit using energy-water—-nexus approach: Sewage treatment in Bangkok
OMFEXR*-BKIE—FR*- /NHEFE*-WNilasinee Yoochatchaval **
T. Okadera, K. Syutsubo, T. Onodera, and W. Yoochatchaval
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BEAF D EE FIETIE, TARLUHEHOEBILIIE S THLID, 2z x VX —HET L0
LY, 22T, AR TIHIAKER~DEG & L TERILAREZR CSTP O LB K &

(DDS, BMA, 2012) ZHEFHHE L 5, — 7 EEN— 2O FARLAEE L, Gk o = %
N —AFEICETOIKTFERBEZRUAFCREBRENAIRETH D, BH ., TARLETIT

(. ﬁ}).i ﬁﬂfﬁﬂﬁﬂz ﬁ}”j‘f“{? v A — Center for Regional Environmental Research,
NIES T305-8506 7KW > IEXi/NE )1l 16-2 TEL029-850-2656 E-mail: okadera@nies.go.jp

TRy PELBRFE 7Y —KRILFHMES LR
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IRRASEICENNMLEE 72D BMA @ CSTP TIXAEE H o4E % 5 5, % 2 TAM Tl CSTP
DEIHERE (GVh) EXAFENOREEH -V KFERUNOEHAEBRET 5, M. AK
EEARKOTIE N O BREE RS E B (EPPO, 2011) & BBHFE B BUK B B AL (Gleick, 19945 Rio
Carrillo and Frei, 2009; Okadera et al., 2014) MOHRET D, KEX—ATEHH (¢
LER (DA TERILT HFET, KW RBEHIDHE (02X Q) TFHMT 5,
p=b/c=t/(w*e) (1)
2L, tIE TARREKE (n°), wiIBEBEDH TV OKFTFESLE (44, 036m°/GWh) . e L
1 EE (GVh) %7,

3. MRBLUSBE

20124E D /N> 3 7 D CSTP D ALBR K & 12 £1 TAKKUEBOERXZHE

56, 5007 mB“C“Ei’DéO Z D12, 46GWh D fi 4% # M BIES
BHABKLELRY, ZRICHENZ A EHANOD (b; m?) (c; m3) (p)
6 EFT 2385 m @Ewk%ﬁfféﬁfé&@ 1H 22,852,386 210,860 108
B, FDOH ., T XRLF— KB ST 2 A 20,510,458 194,496 105
IE. Ny 37 O CSTP L& H 0 11044 o 2% 3 A 21,688,569 198,658 109
FAHLTVWDE E W R, 7. 4 A 20,159,923 192,986 104
ABIOE A EIT, 104~1210 M THR 5 H 21,015,489 190,405 110
LTk, 9 R bE <. 4HRBES R 6 H 20,041,459 186,016 108
ST, HiFEIE. BMITAEYEE EE - T 7 H 21,405,169 200,609 107
WHHDOD, BRENBERKATHLEDTH 8 A 21,610,986 192,657 112
Do —Ji. A, BAIZATEE FE - 9 H 24,652,647 203,074 121
TVWEHN, BohHEIEN QERIZ) hE 10 A 24,137,958 205,980 117
WEHEWZ D, £, RUTEHICEM 11 A 23,273,455 199,241 117
AHENRKE ALZERRRCEHA., 5 12 A 23,493,420 203,669 115
DODWKOTANERM D FEEZIE TS50 4 [ 264,841,920 2,378,650 111
REME R ST, A¥ty 22,070,160 198,221 111
4. #EH

TR F—KERRICE S MERRME FiE R L, EENRREELSD ENHEK
oo FFICKEN—ZATEMNEREZHET 2720, BEOFIETHETH - 4 0 E &k
DRBEZ 7 VT T5 LT FHADIMOAL THL I LPMR TSI, LLLARNL,
AFHECLVBEON LR RIT, B (LBKE) OZBIICRESEL SN D Al R
S, BONTEMADROEEDORIENSHEORBEE L TETLND,
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Biodiversity Conservation and Ecosystem Management by Ecosystem Service Indicators: Theory and Practice

=k @A
Kentaro MIYANAGA

1. XEeEEyP a3 DEM

COP10 TOEMH —47 v M A ERAEMSHEIEEFEIEUGT 7o £ 295 5, Hill L ~UL © b AW SRR EOR
DIRXNIAIEDIL L Z REDDOH D2 L TEDOEARMEE LTE, “EERY —ERADMRA L Rl flRE7e
FIHOHEE" BEHZ /2> TV SO EBDLND. L LEDOEDEOHMEDT-DIZIE, TZ2HZE, HigoAE
ERT—ERRAEMSIRIMEDOBRIZE I o TNEDON? | 2 TR OEE, HkDOA R — B X4
WEIRVEIL EORELEINTZON?2 ] LV o=fvicEZz oMb X927 270D ERE (Indicator) % BH
HTEDLMEIDDRELRD.

FEREOBRIC DT - T, HIET D70 - BRI EM TR EE R OIS FTHRVA, £ & RIS
MEBLATREAR IR CHN D | [ AHRAE & EFCHEMETE ) TTHRAMEM LTV 28, £
- BORHE2 D OEFE - T b O TRITNER SRV LT, BEROFEDESCHIE S ~DT 7 v ¥
YT 4 2R L, BEINANTUVAZKESELZENTELHOTRIFIVULZR B/,

AKEHEE Y a v OBMIERD 2 A THL5E 112, W OnOHEMF G L1, EERYF— b RIEREH%
EXDOBORFIAZ D < DB AEHR - T 5L LB, fmESCRBEMANREZEL T, 5%OEY
ZRRME - ARBRRRAEICHIT 2SI HRDFPINE « FERAMR A/ THL.H 212, BRBFE L4
FHORZHEMRL, RV —EAMEOHE S LICAT D00 EE2 < VHTZ ETHD.

2. AftHEEYIaOEME
FE R Bk EKES (B BEEMRER MR X —)

WEE - S Ak (RERSIRT RS & BARAD HEYEE)
Fadt Zri ORPORE)
ik FAT (MEREE)

At K b (BERBKRT)
=R (RERSIRT)

Hem BEA (BEXT)

U B BREEMRER At 4 — ETRA
E-mail miyanaga-k@Iberi.jp
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3. BhYIZ

AW Y a NIRRT 4 ATy v a A T TIThi, ZMEONRIZTFEESNNDL 34 (- K
W 2R, T LU TERIND 34 (Z4F - 0k - 8jkE) & 7225 TV D &FIXERBEST (B - T9%5R)
DIFREETHY, THELDHFHLZVINE- DN, WTI b BBV TR L 72 WFFE 3R - IR B i %
BREOLOH2IENY THDL M BIXT ) LIZEEDS &, EWMEARNE - ERRRT AT 2% D < HEERF
& HARBFOXIEE, 2 L THFEOMEBATDANRHREEBR LIZWEBEZTND. 2 LT, 2HOSNED,
BT DO > T UL LY RETH 5.

MMz TYHIL, AEEE Y v a COBBICHEART, PFREZT TR, EEFE (TE, NPO-NGO 72 L)
DOBIMHEE LI WA SN - AR T AT 2BV T, EordThiE, BR=FR%=mRoHE#EL
F WL o2 EorThu, SO TR (mainstreaming) ° B REAHDIIFEHRH X002 Y
DX O REERF—EREETHNE, TLT, 0L RBEEFMEDO L L ThIUE, ThbOiREITE
RAZES T 2002 29 LIEMnad <o T, IEEHE L EBFEPAEWVICEm CEUTLEEZXTND.

AAEY v g %, WEREEMRERFAI Y ¥ —OBORRENE 7 v o = 7 & THEMZ MOk
A & Fifoe TREZR R H OARMEIZ A 1 7298 (WRFEREHRS - =Kk) ) O—BRE L THERMI LD MMZ T, 2015 FEA
A FET Ay 7 HIBRBRERIISE - Bl [ERRY — v X - REENY — FORARBRE T AT A L AR
A OFI (WHFEREKE - BHK) 1, BLOSCERFE R AR ARIZE B T 7 AMEIEICE R Lz
HUBERBE AT S o A D el fEIREZE (BFZERERE - ARE—) ] 2O BHZITTVDH. 2 IR L THESL
F L.
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SRRV —EABREHERETS-HOTU—LIEE
An ecosystem services framework for constructive engagement in environmental policy making
=HBILR T
Hiromune MITSUHASHI

1. XC®IC

RRERKDOUAG, RO EPERE D" B RO E R 1L, EBRRAEDZIREDFAEIZL > TH AL TNDHA
HH—EZDTHLLTH A AR T —EALHRSITND, [FHHOIL =7 LAERRRFHGIC LU AR —E
AL, G —E R RS — A SR —E A B — B ADADITHEREX Sy S 4L, T DK NIZELDIA
HOBEREGEN TS, ZHLOEREDH L WL OO —E AL, EREARFHB-CHI L 23T i, #R % M
ERFMENTNDED, ZLDOP—ERIZHONWTE, EWNIZB W TIWERE + 570 f il 23 22 S0 TR, %
HICARER T —E 2D E BALCHRAE L O FHICHITFRITIE X TE TV DL OO | 2O DA BREEECR 1215 H
TR D DB GIIRTEAR 372 IR B D,

EME72 MO 7-D12IT, K2 T — 2% fE A L T MIPFRIE S AT DS 205 A LI s X AR s s 7y —
AbdHHH, ORI O A2, HIRIZ L TF — 2O KRB AFREE, B AFEXNO B2 E128D,
BRI Z E SR L 22 D 2 ENHES NS, T2, AR —E ADOFH X% BLE D S HH A D72
IZFEAET D2 LN ROLNTNDA | FEERICEB IO T BTG RIZEB O TEEREHS IV TW L HEFNTIZEAE 720,
FEAMG L 72 AR SR — B A ATE 921203, F-l FEOFEMZR FIEHEN OO 50 TIERL HENEH FEEED
FiEEBEL DD, Ny 7% v AN L TRl FIEZ B EL TPLIEBRIRMIZLEZ 215, FIHFEIZE-T
X, ERFGH T — 2 2G5 TRIGTED LG bH D, LI > T, AR —E A TE 21203,
FPIIFIH B EB R EZ @ 350 3 A2 BEL TED DL RS D,

2. JL—LT—Y DRFIRE

A RO Tl BRI A IC BT B IR 2 R ENIC IS SV T AR —E AEEA B LI T, BT A
S S O ORI T 72 5 QNS ERE B IRIC IR W CAERB R Y — B A 41 FH L7 SR R B O 7 A BRD 28
B2 o TWD, 2O | IR R RNICRETY —% 77— 7 %% &L T, 201400 AE 2 H O Ti
NEEZH#ED TS (L), 72720, 20 HIiNE B9 ECTORRIFEIZ D20, EERIC, IBE0EA X, #iz/
ITEREBICIEdH 503 | BICRBEBIIC 6 3 2 T EAMEBR O SR I B I THY | B BAHNZ DWW Th RN ZHIR SN
TW5, DFED, & BIRIRICEB T DB FOBUR ML A L O BTN @ <72 T IR BRI N2 812725, ZhH o
KEBELUTRFILIZAE S, 1) MBI LICAI b L T, BRI E TR 7 CEDEHE,  2) 54D
DVNIRETT —F EH CELREDMHELRLD, 3) BEAFT —&, FrlC LR ELRER T (P2 RS &
TEHTEHZE, 4) I RBHDVIEHTBIA Z LI NS L CTRFAIUE TEDIE, D3a T — & & FIE 1=~ & 1k
BLLUTHET DN, I FEIZOWTE, WhWAAERERY —EAOH#RE S TIERL FNEA B LT —4

"SRRI B AR BREERL AR IEAT S SeR LA L B RO R ETAER
T669-1546 —MTHIRAEML6 T H TEL 079-559-2001 FAX 079-559-2015 E-mail hiromune@hitohaku.jp
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BMFICBTHIERRY—ERET A AY—ER
- ANAILEEFICL-BFTM

Ecological service and Dis-service in Urban area: A case of Mt. Rokko

£k BEiT. BE—F. £8&F

Masayuki Sato, Ippei Aoshima and Ryo Kanatani

1. FLOHIC

T TR IC B U A EE AR Y —EXETH Y . HHEROEFRMEICLERL TS, L
MU D EIHEICE T DA Pt T, SRS 2 AERR e ARy IcE RIS AT
WZHHBRE N ED STV D, FHEOMMABRE I TLE S BH L LT, AR —E XA
BLEINTWRWNWZ ERFET oD, Bk R THRENIAEER S — 20 TH LA —E X
DEDLEENRKEL . TOMEIZ BTG TIIRSITERVWVEEDO LD TH D, AR TIE,
29 LM IC T 258 DWW TE LT 5, Z 2 Tl EERONH LR ZFEHNHERDOZ)
HHEGRICS &5< WTP §Hl7Z00 T < AIEOEN M EEWHEE) . Binkdett (K6) &
W o ToFRER & DBR D BRI AT O .

Fo, BWHIGEWAERRIZEER LW TmADY—E R (T4 AV —ER) 2T H
o TNETH, BEMEREOLHICT 4 AP —CAOEBEFMNA 2 S TELN, AP TIEE
RAFEOEEBHEICESE, AFFESLAIZROTREL W o g EENPI R TROWEEIZ DN
THELRT D,

2. MHICHT2ERRY—EXR : KRBT M

ARFZECIE, SeE RAR T A & S U IR T 12 20 0 ~C oo B e ) HH I 2 S50 L ST T ke o0 A RESR - —
E A Z2AT 9 RRMBUIANFINZEL AT, AEM, HEd, BFHO4HTHY, Znbd
OHIB I RA T & AR Y — EAMGTEADNIHE L TV D Z R/ E L ThIFoNn s,
AAFGETITHPRE > 27 & (GIS) ArcGIS ZFIHT 5 Z LIi2 kv, Akttt T —# L it s
T—F &G Lic, #likkicBT 27— 2%, £, B EHEPEo BRI ®R L L CRESh T
WHITZE TR A2 S &2, HHIFIHEEAY GIS LICHIE L, bk, FRbk, #HSpbk, ARGRH, O
DOfkHLD 5 AN L7z Db | BFAREZBR\NZIRD O 4 FEAZ A ik & F5E L7, RIS, thaiid
ATV, RN L E SR R DB ERNICE T 2 7T — 2 2 INE L, T e BEE 5 L
AULTHEOLDEZRD GIS Fic7ey L, 207y haHLE L TER1kmOMIZE TN 5 HH
L ofhE R - DET — 2B 0H - Bl R T o 7o, TORR, WO XS RFEEANE LN (K
O G L, BEAEROAFLER, TXTOEEIZ O TEME RS T ).

R VEPNEY NS YN R 33 s e b v e
T657-8501 = il X% H 3-11 TEL 078-803-7808
E-mail msat@port.kobe-u.ac.jp
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LS =-2.3466 + 0.0014 X 54 + 0.0449 X sy + 0.0076 X oy + -
K6=18.779 — 0.13085 X s — 0.00475 X gyt -
T ZTCLSIFAEEHEE, K6 IZTWHO 2 E CTHHWOHLILTW AR R EEETH DL, o0
Bkt L — FA 7R EE 2L, #ihisk#o tha ¥ x5 RAME I — AN 2472 0 41
98,550 M & AAE Y DL, A Ak IZRNRD 6 [HREDOEBAMEEL AT 52 LR b5,
F7-. HE SN REEELFRT K6 1%, #iifhn b 0L@E B L2 T Tnb b, FL
T, #HBHEROBNE ZATEET DI ANFE, ZOWERSWVEAIICHD Z ENRH ST,

3. MHIZHBITIERRTARY—ER: A4/ VBN

AR FEFTIE, EBRT A A —ERELTA /U UBN b THWEICERT D, A/ TV UIEN
FiloEofiEic b HBEL L, AFFEESLIIZROTHELZE T, A#HETIE, 2o LcInE
TIEBLEN TORWNEEICONT, arVaAf r boERAOCEZTE1T - 72,

AR TITMAICA VA Ca—REEZEML, 1/ I EEORRZLE L) 2T, AFFHKC
TIWEOMENCHK T 5= T DHIETT 4 AP —ERADOERFIMEIT 72, BRI,
avVaAfy MyfEEATAERICEEE LTI IMBEOHIE, AT HEROHRER, MREH. M
Ry B A FE L, BUR Ol 2 IR EDRE X 1T > 72,

FUXLHHAERICHLE S BY Y FET ML > THEBEEZHE L L 2 ARITTRTRERENE
Bl I I b EEESHERESHEE S vz,

HEEHER Rk
£ REL HE |pfE |2k PR 2 B ERD IR | LUAE
0 S5 o9 #E |.0242 5%k 6.69] 0.00]60.6F ({%dh1=1)|60.4H 60.8M
ABEH 02747+%* 553| 0.00|689F (% d&Hi=Y)|7134H 63.7M
mERNS 00094 5.18| 0.00|247H (BEdH1=Y)|2.2H 256
ZH —.00040%xx | -5.79] 0.00
YOS AX 920

4. FL

ARAFFEIL, TR O ERE R — BRI OW T, ARERET — X IR 2 JE (LS) R (K6)
Vo Te, FHTITRVICS WEREZ SO CRMEMEIC T e —F Lz, Bl TEHR I
HRELON, BEZFOEEOERLEBNEETH L ET1UEL. 29 LEERICEDERERY—EX
AR, R - AR ICBINT R AR D,

AMFFEAE R, AT O BRARIT TR ORI TS T 52 L 2R LT\ D, BREA
RS OEBUC AT TETIRIC BT 2 AR OFFMILS B b MLEL 25725 5,

Flo, BHICHELTOMBEE LT, £ZBRT 4 AT —EXOREHAT O 2 & B RE 725 IR A
Bo TAAY—ERIL, MHORELEMHIZL o THRAY TH LD, FHIIFEOEREL, 2L T
I T e R SN D LER S D,

161



HMAREA/ R—2a LM RENE  BRATRGHAEHT & XA ?

Urban Environmental Innovation and Social Acceptance: Toward a Sustainable City

LA
MATSUOKA, Shunji

1. FL®HIC

HRZR VX —FHESAY— M T o3 EREOREA /) X—va v aKEET DR
REREHIEROBMYMAOEGIT, 4/ X—v g VERRCEFNE TBORO H Y 5 ICKTF
TEHEBN, 2O LIEREA /VRN—Ya VEROEENZEEICLRELLKET DI EZSZHN
5, LA, BAOL S TENRREFERMES) BT, BEA / N— a9 VEBUR
DB ZREEMRAT L2 FRARERRMBHERICE > THEELELEEZ LD,
Aty va VIHMEREA/AR—2aVEtaMZEE - BHETRGBTEIE@MMN? 11X,
BEA /) R—Ya b ORGIEIHESHZAMICKEGET S EoRKEREL., 2T AL
WOBENPOREARRETHERODY i, SBOBAOHBHZOH Y HEBET D
EEBEZONDH/NMIGE T A RIS D,

2. BEXNF

3OOk RKATREMRESEM, KKRFLS, BRMAES, ARLERESEZ r — 2B
WL L THEL, TNZRoEMOFEF & U CE S RARH M., &0 R, I RS
MaER L2, WRFMAES (BH), ERMFAEMES (B)1), ARLAENE S ()
DREENDERATRE R T Z BIET 3ok Bhae, 2 ZAMER» S HH - B
fliL, BAOHBFEHHICB T HRHAERMESOLEDOREAS / X—va OBk - % &
AN ALERHLNICTTAI EERAT,

3. HIRIL—L AHROUESHWZEHROETM

KW DOF—TU — N Th D202 EM (social acceptance) & ix. £HFH 1990 4
ROBRFHEBEHEHMEZDOSHMFEOR T, HFoHEMELAERITB T 2% T ANt s
Do TiEmanlbDOTHD, Dk, Wistenhagena et al. (2007) <0l (2014)
BREDEIZE > T, BRTZXNANF—FERLEDRE A/ N — 3 a VBOR O 289 F e i
AT 2O &L L THESMZ AR REE I,

THOLTRATHREEE A, AMEIT, BEA /  X—Ta Vot Z R ML IX, ¥k
REEHFCEEBRPAEZICZTANONIEZHPCERELZ R T O OLERT D, 28

*OREFRE KRBT T KEPES R
T169-0051 WAL H 5 X 78 i M 1-21-1 TEL03-5286-1471 E-mail smatsu@waseda.jp
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ZAEMIE. (1) IR EEM CTH 2w M, (2) thSBUEHESM TH 2 il B
s RmtE, (3) BREMEL LTSRN, (4) MEBHYEISYE 2 2 2 iz 5, &
WO 4OoDEHR (MNEH) ok EhDEE XD,

ROt EMERIZ. RFOBERER T, RAFEETHIL, LRI HEN O F
FHE  BEINEXHEME LR LR RN XA T A ORI DV T, Ml A~
DZTFANEZRRERICT2ERSCHKMELE L TCERT DS, Wb T2 T &0 (passive) Z &AM
Wl CThole, LL, AWM EOMBETLIMARE A/ X— a3 CO@EIT, HEKOITE
(BUrf) . B (%), AR (TR) P2 ESLHEME L HEH L THSMBEEICTR Y M
P2 % (transdisciplinary) ORI 7ot A TH Y . HEK D lpassive 72 % KM i |
TR, AR LVRXVOEL T 7 % —12 X % interactive, collaborative % ff {1 & 3
LEEBM RSN AR 2MET D,

4. SHITHETAHBICLIIHENIERLBTRIRESA / A—> 3y

WEROBHTEFOFIEDOL 1T, HMIBBBESEBHZ2 X — 2 L L SBEREARICEHR
L., 29 LE#EBREAZEALE TBOS TS R YoMBMAKOBKE TR Y 7
YRIZEXDKBBEEOELE, BHREASA / X—va yOoffilET VLV ELTHERLTE
oo LixL, AR CTIX, ZE)IBEREZ R 0L LB EAEEICE D THlKS 2 A
BREL ISO WS ) O L MRSTEENIC X 2 Mk BR LR GEHI B TR E Mg 21
DR LZTOER Tt AICER Lz, IO PREEERLEHENE OBBIC XD, HK
HNB¥E~DBEAS /) RXR—Yar ol kot R L, a7 7 % —0OWHEIC L 5 MR
EOLFLEHEA ) RXR—varyt LTHERBEIND,

Ay b OBABERICKR LB T oREF L, B, MR EE JA, TRAS
Mk, BFEE - EMERRLEOZ OMBNADOKEL R T 72 —0HB 0% E L To [HE
=] ORENEHIND, 6, BAEROMELRLI a2 7 Y B RE (R,
WRIERE) oW kX, BREEKEUZ—, TAFEGEHT,. BREABGO BB IC X 2 KEHEIFO
A R =2 arEBRLEET TR, SbINEENZa Y NI KOTH - JARE LW
L2777 MMEIRZEMOMEE L TEBLE, =27/ N OBAEEFLEEERSTE
¥t Bz, EMTEBAECSCHSEECRAELEDIEREREBIKEZEREL TEBY .,
SH%OREBANERIND,

BATICBT 2 RGABREREOFBEAMEZ AN - MBS EOREZHICL D KK
FEomVAAY, BEFoay ) P OBAERELICB T HRERSTEE LB
RHIGEEORM 2 EOBREAELSOWMV AL, TRICESTHENLV VAT T o
THEAE TH DA, TIMBE~OIY M A Z L& LB 09682 T8 R o 5 5
. D LERHEPERY EELRODZLELIN TS,

AW T 3TOFEFAMEELEEZ T REASA /)  XR—va e HamZisEzm 5,
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Environmental inovation and social acceptance:

case of material cycle in Kakegawa city

A A HL S
MATSUMOTO, Reishi

1. [FLHIC
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BN LEMEHNTEZEFE L TRY LT,
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Abstract

Adaptation, the importance of which was recognized later than that of mitigation, has acquired an prominent
place in policy making and research on climate change. The Conference of the Parties 21st Session to the UN
Convention on Climate Change (COP21), which was held in 2015, recognized an increasing role for adaptation
and emphasizes the benefits of cost reductions of adaptation e fforts. Flexible A daptation Pathways of New
York City’s and Climate Smart Adaptation of the Queensland Climate Change Centre of Excellence are
famous examples of adaptation effort at regional level.

The growing attention has been requiring researches on various topics about adaptation. de Bruin et al.
(2009) and de Bruin (2011) added adaptation decision to DICE model, which is an Integrated Assessment
Model (TAM), and examined how adaptation interacts with mitigation decisions in balancing between climate
change costs and economic costs. Barrage (2014) focused on fiscal revenue effects of mitigation and adaptation
options and discussed implications in the context of optimal taxation.

Since resources are limited, how to divide them into mitigation and adaptation investments is an impor-
tant problem. A notable feature of the problem is that an increase in mitigation into one measure decreases
the necessity of adaptation, and vice versa. Some analytical results on efficient divisions have been reported
in the literature; Ingham et al. (2013) show that, in a variety of simple mitigation-adaptation investment
problems, the two measures are substitutes. Zemel (2015) focuses more on the dynamic aspect of the prob-
lem and relates optimal timing of starting investments for adaptation measures to the amount of existing
pollution stocks. Bréchet et al. (2013) explore the relationship between the level of production efficiency and
the efficient share of adaptation to mitigation. They report an analytical result that an economy with very
low productivity should engage itself in mitigation only, and the optimal ratio of adaptation investment to
mitigation investment increases as productivity increases up to a threshold level, beyond which the ratio de-
creases under a specific set of functional f orms. The relationship is explored through an IAM in Bosello et al.
(2010), who explore the difference between OECD and non-OECD countries in composition of adaptation
types, anticipatory, reactive, and innovation, based on a calibrated result in AD-WITCH model.

In this paper, we have a closer look at the relationship. First, we formulate a simple static model of
mitigation and adaptation investments with general return functional forms in Section 2. The model has
a parameter of the amount of available resources for mitigation and adaptation, which we interpret as the
level of development. The objective function is assumed to be a multiplicative form to capture the feature
of the mitigation-adaptation investment problem, that an increase in mitigation into one measure decreases
the necessity of adaptation, and vice versa. The multiplicative form can endogenously arise in some specific
contexts as we discuss in Section 4, and should be understood as a crude way to incorporate the feature into
the model in other contexts.

Our main result is reported in Section 3. After showing that an equation determines the optimal ratio,
using the equation, we analytically prove that the relationship can show various patterns: any functions in

*This research was supported by the Environment Research and Technology Development Fund (S-14) of the Ministry of
the Environment, Japan, and Specially Promoted Research through a Grant-in-Aid (Scientific R esearch 2 6000001) from the

Japanese Ministry of Education, Culture, Sports, Science and Technology (MEXT).
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a wide class can appear as the optimal ratio if we choose a pair of return functions appropriately. Note
that all functional forms for mitigation and adaptation returns satisfy reasonable assumptions that they
are monotonic and have diminishing marginal returns. To demonstrate the wideness, we present several
examples. They show that the optimal ratio can be (i) constant, (ii) 0 (which means no adaptation) for
low productivity and increasing for high productivity, (iii) infinity (which means no mitigation) for low
productivity and decreasing for high productivity, (iv) increasing for low productivity and decreasing for high
productivity, and (v) decreasing for low productivity and increasing for high productivity, (vi) monotonically
increasing, and (vii) monotonically decreasing.

Although our model is static and extremely simple, the insight from the examples is useful to understand
more complicated models, such as that of Bréchet et al. (2013). In Section 4, we show the optimal ratio
in the model of Bréchet et al. (2013) is determined by an equation which is similar to that in our simple
model. Then, we display examples in which various patterns that are similar to the examples in our model
arise. We also relate our result to Zemel (2015). In his model, the multiplicative form arises endogenously,
and therefore that gives an interpretation of the multiplicative form of utility functions. We show that the
optimal ratio is characterized similarly in Zemel (2015) as well.

Our result re-emphasizes the importance of collection of empirical evaluations of costs and benefits of
mitigation and adaptation measures, which is repeatedly pointed out in the literature (e.g., IPCC (2007)).
Unless we know how mitigation and adaptation return functions look like, we cannot determine the optimal
division of our resources. Our result indicates that it is unlikely that calibration can solve the problem,
unless a quite wide class of return functions, which has many parameters, is employed. Calibrating such
parameters would need more empirical evidences anyway.

Pindyck (2013) criticizes IAM models for various arbitrariness in modeling, including functional forms
choice. This paper deals with the similar problem in mitigation-adaptation investment, and present how
functional forms can affect outcome from the model with more technical details in this specific context.
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Valuation of coral reefs in Japan
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An Economic Analysis on Climate Impacts with Adaptation
to Climate Change under SSP and RCP Scenarios
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Shin Sakaue, Koichi Yamaura, Toyoaki Washida
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The Signaling Effect of Emission Taxes under International Duopoly

1. Introduction
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3. Results
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Cooperative and Non-cooperative Environmental R&D under Strategic

Environmental Policy
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Improper use of pollution abatement device and the
optimal policy for green technology diffusion&4 7% 1L
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A Collective Responsibility under Asymmetry of Information and Insolvency of Polluting Firms
OTakayoshi Shinkuma 1* - Akira Hibiki2* - Eiji Sawada 3 ***

Environmental pollution can be caused by economic activities of private companies. We consider
environmental pollution which seldom occurs but has huge impact on the environment once it
occurs. The probability of pollution depends on the level of risk-reducing activity undertaken by
each firm. Let p(x) stand for the probability of pollution and x represents the level of
risk-reducing activity. The cost of the activity to reduce the environmental risk is represented
by C(x). The damage caused by each pollution is represented by a constant value D. The first

best can be formulated as the expected cost minimizing problem:

Min (3B CK).

The first-order condition for the first-best solution is

p'(xX)D+C'(x)=0 (1)

If the level of effort to reduce the risk is observable, the government can subsidize such effort
directly so that each firm is induced to choose the optimal level of the effort represented by X .
The first best can be attained by setting the subsidy at p'(x’)D.

However, the government can not subsidize the effort to reduce the risk, when it is private
information. The government can still attain the first best by another policy even under
asymmetry of information. It simply requires each firm to pay the actual damage D. But this
policy can face the insolvency problem if the damage D is very large. In this paper we consider
the scheme which can induce each firm to make the effort to reduce the risk socially optimally.

We consider an economy where N firms are operating. N firms are homogenous with respect
to the cost structure. We represent the cost of firm i by C(X). We consider a scheme that
involves self reporting and collective punishment imposed on the false reporting. Each firm is
required to report her own probability of polluting the environment which is represented by qg;.
Firm i is required to pay the expected damage represented by ;D based on the self-reported
probability.

We assume that the government can detect the pollution caused by any firms. We represent the

number of pollutions by n. In order to give firms the incentive to tell the truth, the government

* Department of Economics, Kansai University 3-3-35 Yamate—cho, Suita—shi, OSAKA

E-mail: shinkuma@kansai-u.ac.jp

**  Department of Economics, Tohoku University

***  Department of Economics, Kyusyu Sangyo University

184



needs a collective penalty which depends on the extent to which they lie on average. The penalty
function is given by

2
N N
g(n/N —qu/N] = g{n/N —qu/N] ,
j=1 j=1
where g, is a parameter. Then firm i will face the following cost minimization problem:

2
Min g,D+C,(x)+E g{n/N—iqj/Nj
a4 % =
The operator E represents the expectation.

Our main results can be summarized as the following propositions:
Proposition 1
We assume that there are sufficiently large number of homogenous firms. Then the first best can
be attained by the following policy package, even if the government faces both asymmetry of
information and insolvency of individual firm. Under the recommended policy each firm is
required to report the anticipated accident rate and to pay the expected damage based on the
reported rate of accident. In addition, each firm should pay the penalty which depends on the
difference between the actual accident rate of the economy and the corresponding anticipated
rate.
Proposition 2
If N is sufficiently large, we can design the same mechanism even in the competitive insurance

market. The first best can be attained without causing insolvency problem.
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Evaluations on Comparison of Emission Reduction Efforts of Submitted NDCs
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Examining Japan’s energy mix and climate policy toward 2030
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Who captures the voice of the climate? Policy networks and the political role of media

in Australia, France and Japan
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Shinichiro Asayama, Johan Lidberg, Armele Cloteau, Jean-Baptiste Comby, Philip Chubb
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7¢ 8T B —#K (Z M : Sydney Morning Herald - Daily Telegraph, 7 < > A : L’Humanite - Le Monde,
AA : s BHE - S M.
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Household preparedness for natural disasters: Evidence from Japan

SFEITNH X 2— R ARDOZEREY SAfi#E O FRARDLU B 2 FEFE A

OHiroki ONUMA", Kong Joo SHINY, and Shunsuke MANAGT*

Objectives

Natural disasters induce deaths, injuries and inconveniences such as damages of the infrastructure of
necessary utilities and public transportation system. Therefore, the natural disasters are concerns for policy
makers at national and local levels. To reduce the various damages of natural disasters, governments are
committed to preparing emergency supplies as a part of mitigation efforts. Despite the effort of administrations,
catastrophic disaster victims often do not receive adequate relief supplies. Hence, it is important to comprehend
the emergency preparation at individual household level and also to analyze the factors that affect the level of
preparedness. Due to its geological and meteorological conditions, Japan is highly prone to such natural
hazards as earthquakes, volcanic eruptions, typhoons, floods, landslides and heavy snowfall. Thus, in this
research we focus on household preparedness for natural disasters in Japan.

Data and Methods

The data on household preparedness for natural disasters in Japan was collected from 20,726 households
through a web-based questionnaire survey from January 26 to March 15, 2013. This survey covered all 47
prefectures in Japan.

The dependent variable is the preparedness of emergency supplies at the household level. In the survey
respondents were asked whether or not they have each of the following nine emergency supplies: emergency
food, drinking water, battery, radio, first aid kit, fuel, heating equipment, helmet, and disaster prevention hood.
We coded dummy variable for preparedness of each of these supplies. We used the exploratory factor analysis
(EFA) to aggregate nine emergency supplies that are mentioned above. We were able to identify three
categories of preparedness through the EFA: Basic Preparedness (BP), Energy/Heat Preparedness (EHP), and
Evacuation Preparedness (EP). The BP consists of five items: emergency food, emergency water, battery, radio,
and first aid kit. The EHP are the fuel and heating equipment and the EP includes helmet and disaster prevention
hood.

The key independent variables of this analysis are disaster damage experience, evacuation experience,
participation in emergency drills, and risk information familiarity. In addition, we control the household
attributes: income, household composition, housing type, car ownership, and frequency of eating-out. We also
control for the respondent-specific attributes: education, age, and gender.

In order to estimate the impact of disaster experience and perception on the household preparedness, we use
the ordinary least squares (OLS) regressions with robust standard errors clustered at municipality level.

Major findings

We find that the disaster experience has positive effects on disaster preparedness. However, it differs by
factors of emergency supplies. People who have disaster damage experience (regardless of whether they
incurred direct/indirect damage) are more likely to prepare for all kinds of factors. Particularly, those who lived

* Graduate School of Engineering, Kyushu University, 744 Motooka, Nish-ku, Fukuoka, 819-0395 Japan
Tel.: +81 (0)92-802-3408, E-mail: h-onuma@doc.kyushu-u.ac.jp

T Department of Urban Engineering, School of Engineering, Kyushu University

¥ Departments of Urban and Environmental Engineering, School of Engineering, Kyushu University
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in eastern Tohoku and experienced disaster damage in Great East Japan Earthquake in 2011 tend to have greater
levels of BP and EHP. Moreover, people who have evacuation experience tend to possess higher levels of BP
and EP (regardless of whether they were affected after evacuation or not).

We also find the regional difference in household preparedness, which leads us to important discussion about
the possible disaster in the near future. In particular two major disasters are predicted at the moment: Tokyo
Inland Earthquake and Nankai Trough Earthquake. People who live in areas that could potentially be affected
by the Tokyo Inland Earthquake (southern Kanto) are more prepared than those who lived in eastern Tohoku
in 2011, which was home to more than 80 % of Great East Japan Earthquake victims.

The preparedness among areas potentially affected by the Nankai Trough Earthquake varies by region.
Preparedness levels in Tokai are no different from levels in eastern Tohoku. On the other hand, eastern Kinki,
Shikoku, and Kyushu are less prepared than eastern Tohoku. We suggest the residents in Shikoku and Kyushu
need to pay more attention to disaster risks.

Compared with eastern Tohoku area, most regions other than southern Kanto are less prepared in terms of
emergency supplies. We identify that household preparedness could be improved through several measures.
For example, people who participate in disaster drills are approximately 9.3%-15.8% more likely to prepare
emergency items than non-participants. People who have greater knowledge of risk information are
approximately 7.1%-10.8% more likely to prepare emergency items than people with less knowledge.

According to our findings, we suggest two effective measures for bolstering preparedness. One is that the
national government should encourage local governments, municipalities, and communities to hold more
frequent disaster drills and draw as many participants as possible. The other suggestion is that national and
local governments should share information and spread awareness of natural hazard risks.

Table 1: Regression Results

BP EHP EP
1) (2) ®)
Damage Experience 0.207*** 0.177*** 0.0617***
(0.0202) (0.0229) (0.0229)
Damage Experience*Tohoku (East) 0.166** 0.237** 0.0148
(0.0695) (0.0930) (0.0801)
Evacuation Experience 0.0741*** 0.0313 0.0716**
(0.0237) (0.0284) (0.0288)
Evacuation Experience*Tohoku (East) 0.0488 0.0758 0.0614
(0.0672) (0.0820) (0.0745)
Emergency Disaster Drill 0.301*** 0.258*** 0.343***
(0.0162) (0.0233) (0.0257)
Risk Information 0.229*** 0.127*** 0.125***
(0.0138) (0.0136) (0.0145)
Observations 19,318 19,318 19,318
Adjusted R2 0.181 0.0987 0.0747

Note: * Significant at 10% level,** Significant at 5% level, *** Significant at 1% level. The numbers
in parentheses are cluster-robust standard errors. Independent variables not reported in the table are
14 dummy variables for each geographic sub-region, income, household composition, housing type,
car ownership, frequency of eating-out, and the constant.
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Impacts of climate change policy on iron and steel industry of China
o MF"-E WET-BHBF F|NIT
Xiangchun Lu, Xinping Mao, and Jusen Asuka

1. Introduction

China has declared low carbon economic growth policy since early 21 century. In 2015, new
emission reduction target has been confirmed by China, which is to achieve the peaking of CO:
emission by 2030 and lower the carbon intensity of GDP by 60% to 65% below 2005 levels by
2030. To achieve the target, reducing energy use is inevitable. Among all the energy-intensive
industries, iron & steel industry is very typical for its high production, high energy consumption
and high carbon emission. Based on economics models, this study analyzed demand and supply of
iron and steel industry of China, 6 possible climate change policy scenarios were set up and the

impacts of these policies were analyzed.

2. Methodology

In this study, we establish an economic model to estimate the impacts of climate change policy on
iron and steel industry in China. We set up a macro-economic growth model with a bottom-up
industries analyses to forecast consumption of steel. The demand of iron and steel is decomposed

as follow:

Mt = (MCPit'PCIit‘GDF)t+MCF)it'Pint) (1)

i=1
there, iron and steel consumption M: could be calculated by GDP, material composition of
product (MCP), product composition of income (PCI), and net export (PNX) of correspondent
industry i, at year t. Then with the assumption of production is equal to demand, we established

an Aggregated Production Function (APF) with energy input of steel production. That is

Y, = AE“RM/ (2)

there Y. is steel production in year t, A is total factor productivity, E: is energy input, and RM;is

raw material input. The Parameters of iron and steel APF of China was calculated with two stage

least square (TSLS) method. Through cost minimum process, impacts of policy can be expressed

as decrease of energy input and therefore possible abatement emission and costs could be
TR RFERIET TR X —

T984-0042 Fri)®{EFT TEL&FAX 022-795-7551 E-mail: luxch@cneas.tohoku.ac.jp
Delloite, China

AR AL T O T B g v s —

* %

222


mailto:luxch@cneas.tohoku.ac.jp

estimated correspondently.

3. Results and Analyses

The forecasting result shows China’s finished steel 900
®others

consumption will remain increasing until year

u self-related

2029, and the peak amount is supposed to be 792

® transportation

million ton. After 2029, steel consumption will

® machinery and
metal products

steel consumption(million ton)

start declining gradually and in 2050, it will be 647

Eenergy

®infrastructure

million ton. An obvious steel demand decline will

appear in machinery and metal products industry, .
Figure

-
—~

. Steel consumption (2010-2050)
and for infrastructure and self-related industry,

1900

1800
=——BAU
1700 = Scenario 1
1600 Scenario 2
~——Scenario 3
1500 e Scenario 4

Scenario 5
1400

future steel demand will also decline, but in a

relatively low speed. However, for energy and

transportation industry, future steel demand will
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remain increasing (Figure 1).

In the long term, integrated policy scenario Seenzrio &
P

CZ25 8453 RERRFTETEE R

(Scenario 4) can obtain the greatest emission Lo T osseErEEs SonrEse

Figure 2. I&R CO; emission (2017-2050)
abatement. By this integrated policy, the average
annual energy use of China’s iron & steel industry could be expected at level of 630.46 Mtce,
5.01% lower than that of BAU scenario. In 2050, the cumulative emission reduction amount will

reach 2948.94 million ton (Figure 2).

4. Conclusion

This study have focused on China’s iron & steel industry, the future demand, production, energy
use and carbon emission of this industry have been analyzed. Carbon emission abatement effects
under different scenarios are analyzed. A mechanism which can link steel demand, steel
production and climate change policy together is established in this study.

The result shows, China’s steel demand, energy use and carbon emission of China’s iron & steel
industry will reach the peaking in year 2029. The introduction of climate change policy can help
reducing the energy use and carbon emission, a combination of introducing carbon price and
taxing on energy use could be an option to decrease carbon emission rapidly, and building a
domestic carbon market and narrow the cap gradually could be an optimum option to decrease

carbon emission stably.
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Cities and biodiversity: spatial efficiency of land use

O&HE* AHFEL™
Jun Yoshida and Tatsuhito Kono

1. Introduction

Ecosystem provides important services to human livelihood. During the last three decades,
however, nations world-widely have experienced urban land expansion, which leads to
biodiversity loss. Eichner and Pethig (2006) investigate how shrinking habitat size through urban
expansion affects biological dynamics, and they show that market habitat size is smaller than the
optimum.

Some species, however, encroach into a city and harm human lives. Bears, wolves, elephants,
disease-carrying mosquitos and viruses could injure or kill people. While conservation of them
supports biodiversity, humans might need to exterminate them when they enter the city. Then,
how should humans make land use policy that can protect human lives and preserve ecosystem? In
this mechanisms, distance between humans and the species matters.

We summarize these arguments in the following sense: (i) the value of species depends on the
distance from humans, (ii) when both humans and species coexist at one place, a negative
externality such as injury and loss of life may occur, (iii) the amount of externality depends on
the situations: the length of time when they coexist at the same place in the city; the number of
species entering the city; and human population density. Therefore, an examination of co-existing
humans and ecosystem requires a distance dimension, which is neglected in the previous models.

The purpose of the present study is to identify how distance-dependent externalities cause
market failures in urban and nature areas. This identification is needed to know when making

land use policy. Finally, we investigate how their spatial land use should be modified.

2. Methodology

We develop an urban-ecosystem model explicitly considering spatial density of land use for
humans and species. Technically, by defining a time density as the population density of species
at each location, we add continuous distance dimension to the two-discrete-area model of Eichner
and Pethig (2006). The time density indicates the per-time length when species are staying at one
place.

Consider a closed monocentric city surrounded by natural habitats. There are Ny identical

* WAL K FZIHFHE F W22 Graduate School of Information science, Tohoku University
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households in the city and N3 population of carnivores, N2 population of herbivores, and N;
number of plants in the nature. Herbivores and carnivores search their territory to take in the prey
species subject to their time constraint. Only carnivores go out of the wild animal territory (i.e. a
nature boundary) and search the urban area for human-origin foods such as trash. The
geographical pattern is depicted in Figure 1. When carnivores enter a city, humans feel a risk of
being attacked by carnivores, and they try to exterminate them. The risk is defined as the
expected number of carnivore that humans may encounter. We have added the risk to the
conventional city model (e.g. Alonso, 1964).

We then find a characteristic of market failures in terms of the time density at each location in
both urban and nature area by comparing a social optimum with species’ subjective equilibrium.
The social welfare function is composed of total utility of households, carnivores, and herbivores,

which can be regarded as an altruistic utility function of humans.

Human zone (lot housing zone) Animal zone (covered by plants)
A B A .
: l(— Herbivores” search range —— T
| Width =1
K Carnivores’ search range —)l l
I
. > X
0 X ZH 74
City center Boundary of carnivores” Urban growth Animal zone
search range boundary boundary

Figure. 1 The model city surrounded by nature
3. Results
The paper presents three main results. First, the social value of species is composed of humans’
risk of being attacked by carnivores and the external benefit or damages through changes in
species population, and thus it can be positive or negative depending on distance from
human-used areas. Second, the market failures arise at each location within both urban and nature
area. Third, market failures are caused by two externalities: missing markets for risk and foods
trading, and external benefit or damage through change in population of species. The former
makes species’ land use area larger than social optimal area, the latter can be positive and
negative, which depends on distance from human-used areas.
Reference
Alonso, W. 1964. Location and Land use: Toward a General Theory of Land Rent. Harvard
University Press.
Eichner, T., Pethig, R. (2006). Economic land use, ecosystem services and microfounded species

dynamics. Journal of Environmental Economics and Management 52(3), 707-720.
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Efficiency of disaster waste disposal: A case study of the Great East Japan Earthquake
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What have restricted wind power installations in Japan?

O Yimeng Du’, Kenji Takeuchi’~

1. Introduction

The effects of global warming have exposed the weakness of conventional energy sources in recent years, and
leading to a compelling case for renewable energy (RE) sources. Nevertheless, difficulty in balancing the tradeoff
between nature conservation and climate change mitigation is always a challenge facing the RE industry. Since
the environmental externalities caused by RE technologies, and further pressure on governments to reconsider
their environmental policies placed by increasing environmental awareness. In the case of Japan, wind power
industry has remained under-utilized, in spite of this country containing a huge potential in terms of wind
resources. Thus, the objective of this study is to examine the prime factors that have restricted the development of
wind power industry in Japan, and we mainly focus on the impact of nature conservation regulations.

At first, we investigate whether the Natural Parks Law (NPL) and the construction of Important Bird Areas
(IBAs) have restricted the development of wind power in Japan. Simultaneously, we examine whether
government policies for RE promotion such as the renewable portfolio standards (RPS) and RE subsidy programs
have improved the wind power development efficiently. Also, we discuss whether the development of solar
industry has restricted wind power installations in Japan. According to anecdotal evidences and findings of
previous studies, we develop following three hypotheses. Hypothesis 1: There is a tradeoff between nature
conservation and the promotion of RE; Hypothesis 2: Wind power development in Japan has been driven by the
RE promotion policies, while the improvement is imperceptible; Hypothesis 3: Competition is likely to exist

between wind and solar industry.

2. Methodology

This study uses panel data on the annual additions in the capacity and units of wind turbines from 1990 to 2013,
and regresses them to various explanatory variables. Also, wind turbines in three different scales (defined as
power plants with a capacity of at least 1 MW, 100 kW to 1 MW, and less than 100 kW) are used to distinguish
whether a regulation or a policy has influenced specific aspects of the wind industry. To test Hypothesis 1, the
nature park density and the existence of IBA sites are used to measure the strength of nature conservation
regulations. To test Hypothesis 2, the RPS obligation amount and number of RE subsidy programs are used to
measure the strength of RE promotion policy. To test Hypothesis 3, the cumulative installed capacity of

mega-solar power plants was used to measure the development situation of solar industry. We estimate a random

* Graduate School of Economics, Kobe University T 657-8501 2-1 Rokkodai-cho, Nada-ku, Kobe, Hyogo prefecture
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effect ordinary least squares (OLS) model in both a prefecture- and a municipality-time regression. As a

robustness check, a Tobit model is used in the prefecture-time regression.

3. Regression results

Table 1 represents the main results of  Table 1. OLS regression results (with region dummy)

municipality—time regression. The regression Explained variable Annual capacity additions of wind turbines (kW)
(1) (2) 3)
results showed that the nature parks density is  Nyure park density 184.8* 187.8* 1723
) ) (98.01) (98.01) (78.39)
correlated to a decrease in annual wind g, 1.090 1.090 0.748
e . (20.86) (20.86) (16.68)
facility installations. For example, a 1 percent  gps gbligation amount 0.056%** 0.028%* 0.025%*
) ) ) ) (0.01) (0.01) (0.01)
increase in national nature park density  gupsidy program 4236 2,554 -0.463
) ) (11.49) (11.58) (11.66)
decreased wind CapaCItY by about 172.3 kW. Installed capacity of mega solar power plants  -0.040 -0.054 -0.050
(0.08) (0.08) (0.07)
This result support our first hypothesis that a  Typhoon landing times -11.090% -8.069 8713
_ . (5.90) (5.94) (5.98)
tradeoff exists between nature conservation  annual average wind speed 77.830%%x 77,7905 71.710%%+
(9.83) (9.83) (7.87)
and the promotion of RE in Japan. Second,  pistance from city hall to electricity grid ~ -0.087 -0.086 20,080
(0.28) (0.28) (0.22)
the estimated coefficients related to the RPS  Grid connection upper limit 21.890 10.640 9.585
) N _ (44.03) (44.10) (35.39)
regime are positive but relatively small. For  population density 0.170 0175 -0.166
s . (0.44) (0.44) (035)
example, a million kWh rise in the target  Taxable income 0.026 0.026 0.025
(0.03) (0.03) -0.025
amount of wind power electricity regulated by  Municipality area 1.246%% 1.249%% 1.154%5%
_ (0.40) (0.40) (032)
the RPS scheme would only contribute about  Time trend 5.043 %8 4.527%%
(1.11) (1.12)
0.025 kW of the rise in annual wind capacity.  Lag capacity additions 0.079%+*
(0.00)
Furthermore, the coefficients of subsidy  Constant -356.4%% 4011 %5 2367 4%
(78.53) (79.15) (63.90)
programs show that RE subsidies provided by gpcrvations 41016 41016 41016
Error structure RE RE RE

government were too low to act as an  “gundarderrors in parenthoses

) ) ) % p<0.1, ** p<0.05, *** p<0.01
incentive. Thus, we found a strong evidence

for our second hypothesis. However, on the contrary to our third hypothesis, the development of mega-solar

industry appears to have no effect on wind power development.

4. Conclusions

The findings of this study contribute to the limited empirical literature on restriction measures for the
introduction of RE can be summarized as follows. First, adopt more liberal nature conservation regulations, such
as moderately liberalize the NPL is likely to improve the ability of wind power to contribute to green electricity
generation in Japan. Second, although Japan’s RPS policy has met its objective of promoting wind power
development, the scheme has only affected the promotion of wind industry slightly. Compared with some
European countries, the obligation amount set by Japanese RPS policy has not sufficiently encouraged RE

industries. More rigorous requirements of the RPS and more incentives for RE industries should be adopted.
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Table. Evolution and drivers of water governance reforms in the Philippines

Sewerage System
(MWSS, formerly
NAWASA)

Period Enabling law Implementing Drivers of reform
agencies
Post war, 1946-55 Customary rule Community based Spirit of
Constitution; water | Local authorities: collectivism
is a right. National Waterworks | Economic
and Sewerage development;
Authority (NAEASA) | recovery from war
damage
Pre-martial law, Republic Act 6234 | Metropolitan Economic
1955-71 Waterworks and development;

demographic growth

Martial law, 1972-
85

PD 198 or the
Provincial Water
Utilities Act of
1973

PD 1067 or the
Water Code of the
Philippines of
1976

Local Water Utilities
Authority (LWUA)

National Water
Resources Board
(NWRB, formerly
National Water
Resources Council —
NWRC): Rural
Waterworks
Development
Corporation (RWDC)

National-local
partnership

Need for water right
assignment;
solutions for water
conflict;
international
pressure

Post-martial law,
1986-present

Local Government
Code of 1991;
Water Crisis Act
1997; RA 9275 or
the Clean Water
Act 2004

Local government
units; privatization
of the MWSS; Dept
of Public Works and
Highways (DPWH);
water quality and
pollution control

Market-based
mechanisms such as
pollution permits:
co-management;
privatization
Drought;
decentralization
Partnership

Source: Rola, et al. 2015.
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A case study of SOy control in Japan’ s rapid growth era
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