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An empirical analysis of the impact of EU ETS on innovation activity
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Public announcements of violators and compliance behaviors under a tradable
permits scheme
Experimental analysis of market trading

Olwata, K. *, Tanaka, K. **, and Tamura, T. ***

1. Introduction

If some market participants break market rules, market efficiency would deteriorate. In
environmental markets such as emission trading schemes, violations are even more significant
due to harmful consequences for the environment. To tackle this problem, many researchers have
examined the relationship among participants’ compliance behaviors, public monitoring, and
fines for violations. However, it is often difficult for authorities to strengthen these two
instruments due to political and practical reasons. This paper thus proposes a third avenue.
Conducting laboratory experiments, we examine the effects of public announcements of violators
as well as fines on their behavior. Two types of announcements are examined in our paper:
announcement of violators’ names and of their IDs. When some subjects violate the market rule
described below and this is identified, their names or IDs are publicly announced. Although such
remedial measures have been actually implemented everywhere, it is not clear to what extent the

announcements suppress violations.

2. Laboratory Experiment

We conducted 12 laboratory experiments (2 under each treatment) at computer rooms in the
Takasaki City University of Economics. 20 subjects participated in each experiment, and each
experiment consists of 10 rounds. Each participant took a seat in front of a computer terminal and
participated in the virtual trading market created by the z-Tree software. They were randomly
given experimental points (virtual currency), coupons (goods), and marginal points for producing
coupons every round. We imposed one common rule, that is, they must possess a designated
amount of coupons at the end of each round. If they exceed this requirement, they can increase
their points by selling the extra coupons to the other subjects in the virtual market. Their rewards

were directly converted from their own points. Violation detection was blind but with a fixed

probability of 50%. When the described Public Announcement
punishments are imposed in some experiment and Name ID No

) ) ) ) ) Fine Yes treatment5 treatmetn4  treatment 3
violations are detected, the violating subjects are No ftreatment2 ftreatmentl treatment O
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1300 Kaminamie, Takasaki, Gunma 370-0801, E-mail: iwata.kazuyu@gmail.com

**  Faculty of Economics, Musashi University
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punished. The expected revenue of the subjects is larger than the expected cost (fine or public
announcements), implying that the experiment is designed such that every subject can earn more

money by breaking the rule.

60.0%

3. Results 50.0% / N—————
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similar public announcements are applied in

—-Treat) -=Treatl —+Treat2 —Treat3 Treatd —Treatd

treatments 1 and 2, different trends are observed.

In treatment 1, the rate increases along each round
| Coef. Std. Err.

till round 7, whereas subjects in treatment 2 are Fine 152 0.21 ***
likely to comply with the rule as compared to in  Announce_ID -0.51 0.16 ***
treatment 1. Announce_Name -0.58 0.22 ***
N h d ) Round -0.04 0.02 *
ext, we regress the rate on treatment dummies as Price 20,05 0.01 ***
well as controls for the other factors that can  Constant 6.85 1.41 ***
potentially influence compliance behaviors. The _Log likelihood 93.21

number of observations is 120 (10 rounds x 12 experiments). The simple results are presented in
the right table. Even after controlling for the other factors, fine plays the most significant role as
a punishment because the coefficient is negative and largest among the three punishments. Unlike
in the figure, the table gives that even announcement of the ID contributes to compliance. The
remarkable is that the effect of name announcement is larger than the effect of ID announcement,
suggesting that the content of public announcement is important for improving market

compliance.

4. Conclusions

Conducting laboratory experiments, this paper examines the effects of two public
announcements and fines. Our findings are threefold. First, even when the amount of fine is small,
fine is the most useful punishment for raising market compliance. This may reflect a social horm
involved with paying a fine. Second, publicly announcing the names and IDs of violators are
helpful in suppressing violations. Market compliance can be ensured by not only monetary
intervention such as fines but also information disclosure such as public announcements. Third, it

is important for authorities to understand the content that is being publicly announced.



A Comparison of Output Taxes and Emission Taxes for Promoting Advanced Abatement
Technology in a Cournot Duopoly

ONaoto Aoyama®

Aomori Public University

1. Introduction

OECD (2010) analyzes the innovation impacts of environmentally related taxes. OECD reports describe several
types of innovations in production process: (i) use less emission-intensive inputs of the same type; (ii) use less
emission-intensive inputs of a different type; (iii) reduce pollution intensity per unit of input without modifying
inputs; (iv) reduce input use per unit of output; (v) end-of-pipe technology. A direct tax on pollution can provide
the incentives with firms to promote innovation (i)-(v). An indirect tax of pollution can only provide the
incentives to promote innovation (i), (iii) and (iv). The OECD’s report teaches us that types of taxes have
different impacts on innovation activities by firms. Cremer and Gahvari (2002) have pointed out that “In most
textbook models of externality the question of the choice between emission and output taxes does not arise: they
are equivalent. Yet this is an important policy question. The equivalence of the tax instruments in these models is
an artifact of an assumed one-to-one relationship between emissions and polluting good. This is an unrealistic
assumption. Input substitution, employing different technologies and abatement imply that a given level of output
may result in different levels of emissions. Allowing for these possibilities breaks up the equivalence of output
and emission taxes and allows one to study the role of these and other tax instruments in implementing different
public policy objectives.” (Cremer and Gahvari, 2002, pp. 385-386).

Those literatures teach us that there are still rooms for the study of environmental taxes. Because it is
difficult to monitor the certain pollutant emissions, using a direct tax on emission is the more difficult than using
an indirect tax on emission (a tax on proxy for certain pollutant emissions). Few studies have compared an output
tax with an emission tax. However it seems that the impacts of direct taxes and indirect taxes on the adoption of
the advanced abatement technology have not analyzed enough. This study considers the topic. We compare
output taxes and emission taxes to provide incentives to firms for adoption of advanced cleaner technology in a
Cournot duopoly. Two games played by a regulator and firms are assessed. At zero stage, each firm decides
whether to adopt the advanced cleaner technology. At first stage, the regulator sets an output tax and each firm
decides on R&D investment. Knowing the output tax (or the emission tax), each firm produces the dirty good and

the abatement good to maximize their own profit.

FIRF LR 153-4, Tel:017-764-1555, Email: aoyama@bb.nebuta.ac.jp



2. Analysis
There are two firms in the industry. Each firm produces a dirty good. Whenever a firm produces the dirty good, it
also emits certain pollutant. For simplicity, one unit of the dirty good production emits one unit of the pollutant.
We assume that pollution caused by the pollutant harm residents of this region. The firm might produce a
pollution abatement good to reduce the pollutant emissions. There exist two technologies to produce the dirty
good and to produce the abatement good: low technology and advanced (high) technology. If a firm adopts the
advanced technology, the firm can produce the dirty good and abate the pollutant emissions at low cost. Thus,
each firm would decide on R&D investment.

A representative consumer consumes the numeraire good, the dirty good and pollution. We assume that
consumer preferences are represented by quasi-linear. The regulator sets an environmental tax (i.e., either an
emission tax or an output tax) to control the pollutant emissions. We assume that the regulator preference is

Utilitarian. We first consider the following game to ascertain how output taxes affect firms’ decisions.

Stage0. Each firm decides whether to adopt the advanced abatement technology.
Stagel. The central government chooses an output tax to maximize the social welfare. Each firm chooses their
own R&D levels so as to maximize his/her profit.

Stage?2. Each firm decides the dirty good production levels and the abatement levels to maximize his/her profit.

Next, we assume that the regulator uses an emission tax to control the pollutant emissions. The sole difference
between the two games is the policy instrument. The preceding two games explain how an output tax and an

emission tax provide firms with the incentives to do an environmental activity.

3. Conclusion

Cremer and Gahvari (2002) pointed out the importance of comparing the impacts of output taxes and emission
taxes on environmental activities by firms. Following their indication, our paper assesses the problem. Results
show that, presuming that: (i) an individual’s utility is quasi-linear and (ii) firms can select their production
technology level, then the regulator could provide firms with incentives to adopt advanced cleaner technology
both in output tax regime and in emission tax regime. However an increase in the output tax engenders a decrease

in the R&D investment and an increase in the emission tax engenders an increase in the R&D investment.
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The collective river management based on water transportation culture

- A case of Hozugawa River, Kyoto, Japan-
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Is Prisoner’s Dilemma Still A Dilemma for Japanese Rural Villagers?
A Door-to-Door Field Experiment

Yohei Mitani®, Kohei Suzuki®, Kana Moriyama®, & Nobuyuki Ito®
1. Introduction
Social interactions and social norms play a central role in decision-making in favor of cooperation and
coordination. The rural areas of Japan have a number of small and tight closed communities, in which
neighboring villagers share behavioral norms and expectations over the generations. Interpersonal ties
among neighbors contribute to successful cooperation and coordination regarding local natural resources
management. Observing villagers’ pro-social behavior might reveal the role of community institutions and
provide lessons for sustaining cooperation between neighbors for collective management. We conduct a
door-to-door field experiment where over a hundred villagers recruited from 23 communities in a Japanese
rural mountainous village play a four-player Prisoner’s dilemma game. We compare villagers’ behavior
under in-community and out-community random matching protocols. We also report a counterpart
laboratory experiment with seventy-two university student participants.
2. The Game
To test whether a set of beliefs shared by neighboring villagers regulate pro-social and indirect trust
behaviors, we develop a symmetric four-player Prisoner’s dilemma game. Four anonymous villagers are
arranged on a circle with every villager having their two directly connecting villagers to their left and right.
These direct villagers are referred as the posterior (left) and anterior (right) participants in the instructions.
A villager i has a villager (i — 1) as her right participant and villager (i + 1) as her left participant (let O be 4
and 5 be 1). Each villager participates in a one-shot game, where they are asked to choose simultaneously
whether to send their whole endowment of 1000JPY to the left participant or keep it in their pocket. The
experimenter doubles the amount sent. The payoff is determined by own and right villager’s choice: ; =
1000(1 — d;) + 2000 d;; where d; = 1 if send and 0 otherwise. The payoffs share the same features as usual
two-player Prisoner’s dilemma in the sense that defection strictly dominates cooperation for each player.
Pro-social and indirect trust behaviors can be observed by the game since the participants play the dictator

role and serve as recipients through an indirect participant.
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3. Experimental Design

We employ a between-subject design to estimate the cooperation-enhancing effects of residential community
memberships. In in-community matching, a group of four is formed from the same residential community,
thus participants play the game with their real neighbors even though they are not able to identify the players.
In out-community random matching, participants play the game with other villagers who belong outside of
their community. A door-to-door field experiment allowing us to observe anonymous and simultaneous
decision-making was conducted in Kumakogen town where the resident population was 9,327 and 45.3
percent of them were older than 65 years of age. There are 219 communities with the median community
size of 14 households. Following a mail survey to community leaders, we recruited participants from 23
communities. A counterpart laboratory experiment was conducted at Kyoto University with 72
undergraduate students. We use a classmate matching protocol as an in-group matching treatment.

4. Results

We report results from an artefactual field experiment conducted in a Japanese rural mountainous village that
explores whether and how much a set of beliefs and norms shared by local community members facilitate
pro-social behavior. The results shown in Table 1 suggest that Prisoner’s dilemma is not a dilemma for
neighboring rural villagers in Japan. Only 2 of 59 villagers (3.4%) chose not to cooperate in our
in-community matching. Though a very small portion of the villagers (10 out of 101 in total) chose to
defect, our regression analysis indicates that pro-social behavior varies with measures of trust, in-group favor,
and age at the individual level. Some community characteristics, such as the frequency of community
meetings and type of collective decision rule employed, can also be associated with observed difference in
pro-social behavior. With comparison to the results of our counterpart laboratory experiment, we found a
big difference in the average between laboratory and field. However, a significant treatment effect favoring
in-group matching is preserved in both laboratory and field.

Tablel. Results from Field and Laboratory Experiments

Field #Send N %Send Laboratory #Send N %Send
Random 34 42 81.0% Random 9 48 18.8%
Community 57 59 96.6% Classmate 10 24 41.7%
Field Total 91 101 90.1% Lab Total 19 72 26.4%

Diff. (MW Test) 7z =-2.58 *** (p<0.01) Diff. (MW Test) z=-2.07 ** (p <0.05)
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Accommodating Time Constraint in the Kuhn Tucker Model.
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An estimation of cultural services value for residents by conjoint analysis
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A Study on Impacts of Climate Policies on SMEs in Korea

Yong—-Gun Kim*, Minjoon Kim**

1. Introduction
This study aims to empirically evaluate the economic and the environmental effects
of Green House Gas reduction policies, especially focusing on different effects on

small & medium enterprises (SME) and large firms.

2 . Methods of analysis

This study divides the Korean Input-Output (I0) table, published by the Bank of
Korea, into SME and large—-firm specific tables. Moreover, based on the Korean Labor
and Income Panel Study (KLIPS) 2009 and 2010, we estimated the elasticity of labor
supply. Then we applied a CGE model (KEI-Linkages) by utilizing the partitioned 10
table and the newly estimated elasticity of labor supply. Finally we conducted a
simulation to figure out if imposing carbon tax on industries has any effects on SMEs

and large firms.

3. Results of analysis

The results showed that carbon tax may impact the large firms more negatively,
mainly due to their higher carbon intensities. With recycling of tax revenues to
reduce labor tax, negative impacts tend to decrease and, in case of SMEs, the value
added is found to be positive when compared to ‘business as usual’(BAU). Also, both
large firms and SMEs in some industries, like vehicle, experience negative impacts

when tax revenue is only recycled for SMEs’ labor tax reduction.

Division of Climate Change and Interdisciplinary Research, Korea Environment Institute
T339-007, 8FT11F, Bldg B, 370 Sicheong-daero, Sejong / TEL: +82-44-415-7777 / FAX:
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Effect of Carbon Tax

(Unit: % change compared to BAU scenario)

Effect of
carbon
tax (without

recycling)

Effect of
carbon

tax (recycling)

Effect of
carbon
tax (recycling

only on SMEs)

Total Supply Large firms -1.56 -0.97 -1.10
SMEs -1.30 -0.71 -0.72
Value Added Large firms -0.93 -0. 29 -0. 58
SMEs -0. 60 0.02 0.09

4 . Conclusion

This result is partly due to the input—output structure between SMEs and large firms

where a big share of output from SMEs are input to large firms in the same sector.

Such structural relationship between SMEs and large firms should be considered

carefully in designing mitigation policies




An Assessment of Potentials and Costs of Renewable Electricity in Korea
OChang Hoon Lee’,J ihye Cho', Jung Ho Yoon*
1. Introduction

To mitigate climate change, we need a low carbon energy system where renewable energy has its own firm
position. But skeptics argue that it costs too much and is limited in resource potentials. This study
estimates the levelized cost of electricity (LCOE) and resources potentials of Photovoltaic (PV), wind and
bioenergy in Korea. A main contribution of this study lies in the combined treatment of costs and

potentials, resulting in the presentation of resources potentials as a function of costs, a sort of supply curve.

2. Methods of analysis

Considering different technologies compete at different price levels and their potentials differ according to
the size of the systems, installation types, location, and capacity factors, they are divided into 12 categories.
For PV, there are four end-use sectors which are residential systems, utility scale systems, floating
PV/solar roadways and Building Integrated Photovoltaic System (BIPV). Onshore and offshore wind are
divided according to their capacity factor (onshore: 25%, 30%, 35%, offshore: 30%, 35%), and bioenergy
is categorized by the type of generators (bio-gasification generator and bio-solid refuse fuel generator).
Then, each LCOE and the potentials are estimated through to 2035. To compute LCOE and to assess
potentials, the study uses technology data from various international and national sources and carries

statistical and GIS-based analysis.

3. Results of analysis

Among these technologies, as PV is still in its early stage, the LCOE is expected to decline in the near
future as new technologies steps in. For residential PV, LCOE decreases from KRW 197 in 2013 to KRW
91 in 2035. For utility scale systems, LCOE decreases from KRW 171 to KRW 77 in the same period,
from KRW 216 to KRW 86 for floating PV and roadways, and from KRW 726 to KRW 293 for BIPV.
LCOE onshore wind is estimated to drop from KRW 115 (capacity factor 35% ) ~ 161 (capacity factor
25%) to KRW 70~98 , while offshore wind is estimated to decrease from KRW 208~242 to KRW

126~147 for the same period. Although biomass and bio-solid refuse fuel including forest biomass is

" Chang Hoon Lee, Korea Environment Institute
Bldg B, 370 Sicheong-daero, Sejong, 339-007, Republic of Korea
¥ Korea Environment Institute

! Korea Environment Institute



expected to drop from KRW 162 to KRW 146 and from KRW 126 to KRW 101 per kWh, respectively.
However, the drop percentage is smaller compared to the other energy sources. In the following chapter,
installation potential and achievable energy generation potentials for different energy sources were
estimated. For PV, the installation potential was estimated to be 114.1GW and development potential was
estimated to be 154.9TWh. Similarly, onshore wind was estimated to be 15.0GW and 34.5TWh, offshore
wind 44.4GW and 127.7TWh, biogas 2.9TWh and solid biomass 11.7TWh for the year 2035.

KRW/kWh
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<Figure> Costs and Potentials of Renewable Electricity

4, Conclusion

The study suggests that the renewable energy can potentially meet about 60% of the current electricity
demand of 513 TWh (2013) However, it has limited competitiveness in the market due to its still high
generation cost compared to nuclear and fossil fuel power generation, thus requires government
intervention. Three Types of policy are useful in the Korean context; the re-introduction of feed-in tariffs
system for small scale renewable energy sources, applying renewable standards for heavy power

consumers, and a new benefit sharing system of renewable energy development with locals residents.
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Why are Some People Willing to Pay
for Renewable Energy in Post-Fukushima Japan?:

Results of a Logit Regression
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1. Introduction

A growing body of science maintains that anthropogenic climate change poses
a grave threat to the well-being of earth and its inhabitants. Academics,
environmentalists, and policymakers similarly concur that there is no single silver
bullet solution to climate change; rather what is needed are well-integrated and
long-term strategy. Yet adopting and implementing coherent and forward-looking
strategies is less about achieving a consensus among science and policymakers than
overcoming several persistent barriers to policy change. Science-based solutions need
to be embedded in supportive enabling environments.

This paper is therefore intended to offer insights into what factors could
constitute an enabling environment that can help surmount one of the most intractable
barriers to climate policy change: namely, an individual’s willingness to pay (WTP). In
particular, the paper focuses on what variables affected Japanese citizen’s WTP for
renewable energy following the March 2011 Fukushima triple disaster. The results are
based on surveys from 4000 respondents conducted in 2013 two years after the
Fukushima nuclear crisis that caused a nationwide debate on the shift from nuclear to
alternative energy sources.

2. Methodology

To determine which factors contributed to greater WTP, the study draws upon a
literature that generally divides possible three sets of factors influencing WTP
specifically or pro-environmental attitudes generally into individual attributes (income
level, knowledge, education, age, gender and personal beliefs), institutional context
(social, cultural, and other background variables), and participation (that lies at the
intersection of individual and institutional variables). It then employs a logistical
regression model to determine whether and to what extent these three sets of variables
influenced a survey respondents’ WTP.

3. Preliminary Results

Preliminary regression results suggest that affluent and better educated people
with more knowledge on energy issues exhibited a greater WTP. At the same time,
gender and social backgrounds did not have a statistically or substantively significant
impact. Meanwhile, people who are committed to activities in local community
(which we use as a proxy for participation) also had a higher WTP. The results shed
important light on how supporters of renewable energy should shape their
communication strategies. They also highlight some interesting distinctions between
WTP in Japan and elsewhere. From such results this paper intends to follow up on the
connection between. They also imply the need to trace whether and to what extent
indicating WTP on a survey actually translates into action consistent with that

* Institute for Global Environmental Strategies (IGES), Integrated Policies for Sustainable
Societies Area (IPSS), 2108-11 Kamiyamaguchi, Hayama, Kanagawa 240-0115 Japan;
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response.

Table: Analyzing different models

Model 1 Model 2 Model 3 Model 4
Constant -2.19 -2.01 -2.19 -2.26  (0.17)
(0.15) (0.17) (0.17)
Gender (female) 0.08 0.03 0.13 0.12 (0.072)
(standard error) (0.066) (0.069) (0.07) 1.61
z-value 1.35 0.52 1.79 0.10
Pr 0.175 0.603 0.07
Education -0.03 -0.03 0.02 0.020 (0.067)
(standard error) (0.065) (0.065) (0.066) 0.28
z-value -0.54 -0.52 0.37 0.78
Pr 0.58 0.60 0.70
Age 0.03 0.03 0.02 0.03 (0.003)
(standard error) (0.003) (0.003) (0.003) 8.57
z-value 12.29 11.06 8.67 < 2e-16
Pr <2e-16 <2e-16 <2e-16
Household income 0.21 0.22 0.19 0.18  (0.03)
(standard error) (0.025) (0.026) (0.03) 6.90 5.05e-12
z-value 12.29 8.25 6.95
Pr <2e-16 <2e-16 3.59e-12
Working status (standard -0.17 -0.16 -0.16
error) (0.073) (0.074) (0.074) -2.17
z-value -2.35 -2.17 0.03
Pr 0.01 0.03
Home ownership 0.013 -0.02 -0.01
(standard error) (0.07) (0.076) (0.076) -0.17
z-value 0.18 -0.23 0.86
Pr 0.85 0.82
Participation in  local 0.22 0.21
community chamber (0.07) (0.07) 2.92
(standard error) 3.03 0.0034
z-value 0.0024
Pr
Knowledge 0.26
(standard error) (0.029)
Z-value 9.01
Pr < 2e-16
No knowledge
Low knowledge 0.46
(0.09)
5.17
2.73e-07
Medium knowledge 0.71
(0.09)
7.89 4.45e-15
High knowledge 0.89
(0.11)  8.19
< 2.55e-16
Very high knowledge 0.75
(0.16)
4.65
3.26e-06
Residual deviance 5292 5286 5189 5175
Degree of freedom 3995 3993 3991 3988
AIC 5301 5299 5207 5199
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Demographic determinants of aged car ownership between 1980 and 2009 in Japan
O Michiyuki Yagi®, Shunsuke Managi”
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1. Introduction

Those within the automobile industry place importance on predicting the future number
of car owners through certain aspects. From an economic standpoint, the automobile industry will
remain, at least for a while, an essential manufacturing industry, especially in Japan. Also, from
an environmental standpoint, the prediction of car ownership is important to estimate
externalities such as greenhouse gas (GHG) emissions and traffic jams.

The purpose of this study is to empirically examine the demographic determinants of car
ownership, focusing on new and aged cars. Over the next few decades, Japan will face radical
changes in demographics, such as a decrease in the number of working people, a decrease in the
average household size, an increasingly aged society, urban overconcentration, and the rural
exodus. Therefore, given that the demand of car ownership will not considerably change in the

near future, understanding demographic determinants will help to predict aged car ownership.

2. Methodology

This study uses car ownership data between 1980 and 2009 in Japan, which includes
initial registration year, car brand, and prefecture, obtained from the Japanese auto fleet per
initial registration year that comes from the auto fleet per initial registration year. This study
adopts the regression model and uses the number of new cars (which is car age 1: InNewCar) and
aged cars (car age 2 to 11: InAgedCar) ownership in the logarithm form as dependent variables.

Regarding the dependent variables, three demographic variables are the total population
size (InPopulation), average household sizes, and the rate of population over 65 years old
(InRateOver65). Two main issues are whether a smaller household size (or, equivalently more
number of households) results in more car ownership and whether elderly people are more likely
than working people to own their cars in Japan.

Three geographical variables are population density (InDensity), the ratio of the
population in densely inhabited districts (DIDs: more than 4,000 people per square kilometer) to
the total (InDIDrate), and net move-in rate. In Japan, the urban overconcentration and rural
exodus will become clearer across and within the prefectures. Therefore, we question whether
increased population density or more concentration leads to less car ownership.

Three economic variables are the average income per capita (Inlncome), prefectural

" Interfaculty Initiative in the Social Science, Kobe University
Address: 2-1, Rokkodai-cho, Nada-ku, Kobe-city, 657-8501, Japan
Email: yagi@ruby.kobe-u.ac.jp
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consumer price index (CPIl), and retail gasoline prices (InGasPrice). In particular, this study
questions whether lower gasoline prices lead to more car ownership.

Data are obtained from a national census and prefectural accounts provided by the
Cabinet Office in Japan, Statistics Bureau, Ministry of Internal Affairs and Communications of
Japan, and the Institute of Energy Economics. Because there is no data regarding the prefectural
gasoline prices before 1987, we use the prices in Tokyo as surrogate variables for each prefecture
before 1987.

3. Results

When using InNewCar as a dependent variable, the coefficient of Inlncome is
statistically significantly positive, whereas the coefficients of household size and InRateOver65
are statistically significantly negative. This suggests that new cars are more likely to be sold in
prefectures with larger income, smaller household sizes, and smaller rate of the elderly people.

On the other hand, when using InAgedCar as a dependent variable, the coefficients of
lagged InAgedCar, InRateOver65, InPopDID, and NewMoveinRate are statistically significantly
positive, whereas the coefficients of car age, household size, and InPopulation are statistically
significantly negative. This indicates that aged cars are more owned in the prefectures, which
demonstrates an increased rate among elderly people, and increased rate of people in DID, and a
higher net move-in rate, and they are less owned in the prefectures with more CPI, more

household sizes, and more population size.

Table 1. Regression result

Dep. Variable (1) InNewCar (2) InAgedCar
Coef. S.E. Coef. S.E.

1 year lagged InAgedCar 0.994*** 0.000

Car age —0.026*** 0.000

Inincome 0.511*** 0.094 —0.005 0.004

CPI 0.003 0.003 —0.003*** 0.000

Household size -0.201* 0.114 —0.140%*** 0.005

InPopulation 0.823 1.655 —0.272%** 0.075

InGasPrice 0.054 0.161 0.001 0.007

InRateOver65 —0.553*** 0.089 0.009** 0.004

InDIDrate 0.095 0.103 0.025*** 0.005

InDensity -0.304 1.678 0.111 0.076

NetMoveinRate 1.661 1.743 0.452*** 0.080

intercept -11.630 18.555 4.584*** 0.847

dummy of car category Yes Yes

dummy of car makers Yes Yes

dummy of years Yes Yes

dummy of prefectures Yes Yes

obs 367,190 3,272,510

Adj R-squared 0.269 0.987

Note: *** ** and * stand for statistically significant levels at 1%, 5%, and 10%, respectively.
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AWFFED BHZ, ET 2 RREMZZE D2 Z2A 002 HEHEICE 2 58 L OVREEH)~
DEEN R EBE ST 52 THD, SFCRMMZEE DR AL C02 HEHITA I T
RNEORHY | HEREBRLE IEOXIR A2 T OLEIC b REMEE R AZI T Z Lix T
VN, FEERL 1990 0D 2012 EDORNCEEIMIZE D €02 HEHEIE 88. 4% Lo 72, 72/ TH. M
7T ORI R KO AFIER L TR Y (ASK BHE 3 2%) . MMAT 02 JEHEIT
2012 4EDNG 2013 AEDMNC 7 % EoT-, ARDEIT O LMIZEEH (LCC) DHTE A I ITH 2
7l ELRENTE RS20, LCC &fhiE 2012 FFIZ A RDEWMZEIZS AL, B<H 2012 4 9
A, HDO3% =T 250 DIZE-7, 4%, REMZEE R RIZE D C02 O EIXEHE
THZENHIAEN, ZOERTORNRNEZDRNDEEZATHD,

ST, B4 7HRICEANSIVEMIZZRERLL, FRATHIC IR Z0A ENTRBI D Bk L TR &S
HRTH DN, BEBENEASND L)~z MBURIHNERE 90 S0 8 i@ L T, 2011
HFE4H 1 HES 2017 43 H 31 HORUIBLA 30%HIH S N/-DTh D, RKEFZEIL, Z OEIER
KO AN FEERICS 2R A2 @ U T, C02 B~ EBEL ST HLOTHD,
bbb BREHF v — P O S BREFEE O IN—C02 PEHBORINE W D R E ST S bl
Thbd, BRMICIE, BB OmE A SRR ORT & % ORENEE &2 bk L, Jiflo 2
PIEERYHLUCEET D, OWCHWD T =1, 2004 4E035 2013 EDRM OBREHEE & D
AR—=2AOT—4# 7T, ELRBEEOWHEILHEK S LD TH D,

2. Ik

SO TFEE LT, XA SRR YE T /L (Bayesian Structural Time Series Model)
Mo, FREFE2 (Causal Impact) DET/VAE LT, WK OBRENERET — ¥ L RWED
BE OREWEE BOHEEEDOZDOFHETH 2 L2k - T, BEBRERA O REZRT, TV
DOFEIZIROBY THDH, £7 . WRATOT —% & @A Z RIREME R Z V., Znaed
Aoz b — L2 # (Synthetic Control Variable) & #AE Y., (KIBOLEHEZED, ZDFE
INTo@mWHERIC S 28I TV a v 7 (B L ERMRRREBTHLNNEHEETH D, =
DZ LM IO HIX, BRRTOBMRN T - L EHEET HZ LN AEEE 70D, Z DK
X, AYOEE LRIEN AT DHESCET VITER LT WD E Y =7 LTI NHTH
Do W, T bR VERDRITN B BIEERTOT — 2 2 L RTHON T LNz
O, ZO%E, EROWEITEZETIIR,

TBREARNE, 120 #HS CTOBMOEF T, BIHKIX 2004 £ 1 H & 2013 4F 12 HO/TH 5,
HARDOEWNRIZEB T DHEEY = v MREIOFEH OB T, ¥rl v M EROLDOTHD, I
DOIRART= 30% DOFFiLIL. KEFFEHRFRY] (Counterfactual Time Series) 22 DOHES F TOPK

" BB EFE BRI B FZERL  Department of Economics, Keio University
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PHEE OB 20T o ZEOt v M THEAAIIL, 2011 4 4 2, SEHEE ORI R
THHERD ZEEZEWRT D, ZOWROTDOFEM =2 b e — VEROES %2 53 25 DIz,
Google Correlate fEfI L T\ 5, EFEMRF Y 7 F 7 =7 @ R Package NHBIMIIZEIED U

— A% HEIRT D,

AN
3. otrRER
A=] - 4 N N 2
BONIRERIZELTO®EY ThH 2,
Average Cumulative
Actual 3.20E+05 1.10E+07
Prediction (SD) 298544 (8100) 9851945 (267298)
95% CI [283071, 3.10E+05] [9341348, 1.0E+07]
Absolute Effect (SD) 20598 (8100) 679735 (267298)
95% CI [4722, 36071] [155827, 1190332]
Relative Effect (SD) 6.9% (2.7%) 6.9% (2.7%)
95% CI [1.6%, 12%6] [1.6%, 129%]
Posterior Tail-Area Probability: P: 0.00888
Posterior Probability of a Causal Effect: 99.11%

Average DFx. 2011 £ 4 ABOBHOY = v MRABINE BEOYY(E 29, Absolute
Effect OFIE, FllL EBME L O, TAbLRNED LEBICHEHESNZEBMOY = v b
BEtOBETH D, ET/VIE—r AL L TEHNRG ORI A RE, FHigHELITo72, A%
BMOY = v MREHI R 20 598 @ KI T, 247 176KI ORIy 72 REWEE BN 7 STz &
HEFH 22 &3 T& 5, EPAMEREZMEHT 5 &, 636.65 KtCO2 (YT 5,

Cumulative OFNX, BWFEDOZNFNDOHEEZIME LT, 2011 44 A5 2013 4 12 A DJEIO
AT IR 72 E e ST E 25 E LT, Z OHIF IS S e Ko 7T 679 735K1 TH
D, ZAE. 1,75Mt D CO2 BITAEN T A,

FARTEOIZ B DO ABEDO Y = v MREFOEIE 6.9% o=, ZDHERD 95% 5 XK IE,
[+ 1.6% . +12% 1 THDH, Ziix, STAHFFOEMNL, #HEWICAETHY, T XA
IREEORFEMEIZIR W & b b, BRI Z DR EBEDHERIL (NA T T — LRI
P =0.009 ) FEFIZT/HIV, ZHUZIREIEH (Causal Effect) BHEFHHICAH R & 723 Z &M
TXHZ EEEWT 5,

4. wEw

ARFZEIL. HARDHIZERBIBI T 5T — & Z2 DT, ALZesvBERRL Y 02 HEH &I G %
LR ST LT MIZEE VR AR D C02 HEHE T ED ZEIEITNES WA, = ORFZEIL,
MiZep b EO 2R R EN bk B EA NS, MERERLICE 5 L TV 5 aJREMEOF
FWREHLEZ R LTV D, T OIETRIRERIT, B AROHZERERL & RO HE 2 MR o
DOHUR T L b= E, C02 JEHMEDHITRD FTEEMEN KRE R L 2R LT\ 5, HADEN
TGO EE 2 - L&, M2 D3 A K DREEB~DOFRL 72585 A ARKITBBIZAND
RETHA9, BARITCO2 BEHEZMZ D7 OICB N L2t bH0, BEaI v FALV D
J—F—t L TRETHEEIIRE VD, AFEORREEZRTIL T, 612, o7 U7 EE. FF
\ZLCC 7 — DM T V7 T, MZEMIEY L Z ORBEZEOHFBN M SV, KA HE
BRIRRR LRI 2 E D137 TH D,

Environmental Protection Agency (EPA)
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fEaZEp e LTl EFs e ebic, ERENMN - BEROEEDO AR L A% OMRE L B
HToHcboET 5,

2. PHBRRUER

KFEEI/un~x 7002 MESELERLE LTiE, wERifrom L4 & LTUT
DHLDORFZERZBND,

— %, ARAHESAHAHETEZLZE S (Comnission for the Conservation of Southern
Bluefin Tuna: CCSBT) XM "KW £ < AFIRFEFEZ B 2 (International Commission
for the Conservation of Atlantic Tunas: ICCAT) TS I~/ oA KEE I o~
ODEFREHENBILIN, BAERNICET 7 a~ 7o kO I~ v niEd Lix
e, TNEMOIOTCDODHARIIBITLZ2REE I/ a~v/ nOERFENZRICIEKRL, Z7u~v
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B, MEISNDIRFEFEIZI a7 oD RERKBOBEBETHREIN D ANET LR
5, KVEEZ v~ 27 2 E3mk T20%, 4m% TH0%, bk TLO0NNHFH 5 L &N D8, HfkC
5505k A OEAIT67. 1%, 1k MI1L25. 5%, 2 A IE5%, S ML, 2%, 41, 2%& . 3
AL LD D 5EE1T2. 4% E T, REDENFNIICHEEINTEY, BROBAEEL
fFHE L CTWwb,

B, BARMBIZBT A ESMBICL D BlAOBEIRENFT LD, ke KEG T
LT LOHARMTOEEMBILIN DTN, =TV, ULAALATY BB TFATRE
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Environmental crisis on the Mesopotamian Marshes due to the rise of ISIL along the Tigris and Euphrates Rivers

*
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EH 2 E LR BI(UNESCO)YD - FUEE 7 1 77T A, BRI R HARBREDOBGE 7 0k A%, BB
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Model ing the power sector in East Asia - the economic and environmental
impacts of different power sources

Yuki Ogawa**, Jean-Francois Mercure®™ ™, Soocheol Lee *, and Hector Pollitt ****

1. Introduction

The choice of power sources is an important question driving significant discussion
for infrastructure planning in East—Asia Power sector planning is often carried out
with the help of computer models. Such models often have the limitations that (1)
they do not have clear representations of policy instruments and (2) they are not
connected to detailed economic models to calculate energy demand. These difficulties
can be overcome using coupled simulations of the energy—economy system designed with
specific representation of investment decision—making by heterogeneous agents under

expectations, under different assumptions of policy instruments

2. Methods of analysis

In this paper, we introduce the new FTT:Power model of diffusion of electricity
technology, hard-linked to the global macroeconometric model E3ME. We use this model
composite to explore which policies are likely to lead to which outcomes for the
electricity sector in East—Asia (Japan, China, Korea, Taiwan), in order to identify
policies that reach different objectives. In particular, we explore both the issues
of reducing emissions and/or reducing the risk of nuclear accidents. FTT uses a
discrete choice model of technology with intrinsic representation of the
heterogeneity of agents (investors in power technology). This enables to model
details of the effectiveness of electricity policy instruments (e.g. capital cost
subsidies, feed-in tariffs, carbon taxes) and their impact on decision-making. This
model is parameterised on 53 countries or regions covering the world. Four scenarios
of composite policy portfolios are chosen that represent current policy discussions

Using our model’s representation of economic feedbacks through electricity prices
as well as imports/exports and investment, we explore the economic impacts of choices
of power sources are also explored. While the diffusion of new, more expensive

technology, leads to higher marginal production costs, passed on to consumers through
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higher electricity prices, investment in those technologies also lead to higher

levels of employment and change the levels of expensive fossil fuel imports.

3. Results of analysis
Four scenarios were assessed, with different objectives:

e Baseline involving current policies

e Nuclear phase out

e (Coal phase out

e Phase out of coal and nuclear
The model results show that in scenarios where nuclear is phased out, emissions are
generally increased, due to a higher use of fossil fuels. Emissions are drastically
reduced in scenarios involving a coal phase out, where fuel switching happens with
gas, and a higher share of renewables becomes promoted. The diffusion of renewables
is, however, limited in the model due to grid balancing constraints.
The model results also showed that the economic impacts of phasing out nuclear are
quite small, between —-0.6 to 0.3%. This is because the impact of replacing nuclear
by fossil fuels has negligible impacts on investment and marginal costs of production
in the current mix. However, economic impacts of phasing out coal are higher but
moderate, between -1 and 1% change in GDP. This is due to reductions of imports and
investment into renewable technology, which creates employment, which counteracts
the effects of higher electricity prices due to higher marginal costs of production,

which changes the international trade competitiveness of these nations.

4 . GConclusion

The modelling results show that the economic impacts of using regulation policies
to control the electricity mix in East—Asian countries can be quite complex, but also
moderate, emphasising that other factors will be more important in determining those
nation’s economic development. In particular, several economic forces counteract
each—-other, which leads to mitigated effects. We thus conclude that (1) reducing both
emissions and the risk of nuclear accidents is possible and affordable in East—-Asia

and (2) doing so creates space for the diffusion of new renewable technologies



Measuring both production-based and consumption-based CO, emissions of different

countries based on the multi-region input—output model

Jun Pang, Shih-mo Lin, Eva Alexandri, and Soocheol Lee

1. Introduction

A country’s CO, emissions are — according to standard production-based accounting
principles — those that result from domestic production, regardless of whether these
goods are consumed domestically or exported. This measure does not include CO,
emissions from goods that are produced abroad and are then imported for domestic
consumption. In this paper, we estimate production-based and consumption-based
CO, emissions — including the industrial distribution of emissions — for the world’s
largest economies. We do this by creating a global MRIO model that is based on the
Global Trade Analysis Project (GTAP) 8.02 database.

2. Methods of analysis

Our global MRIO model was created for the years 2004 and 2007, based on the GTAP
8.02 database — the latest available. It was published in 2013 and holds data for 57
industries in 134 countries/regions. For each country/region, the database provides
input—output tables and also distinguishes between intermediate inputs and final
consumption from domestic supply and foreign imports in each country. The
database provides figures for bilateral trade and CO2 emissions by industry and fuel
type (coal, petroleum, natural gas, electricity, oil products, and coal gas).

In this Paper, we aggregate the 134 countries/regions provided by the GTAP 8.02
database into six single countries and regional groupings of countries (hereafter
referred to as regions). They are China (mainland China here), the United States, the
European Union, Japan, Korea, and the rest of the world (ROW).

3. Results of analysis

The comparison of production- and consumption-based CO, emissions shows that
there can be quite large differences in a country’s CO, emissions, depending on
whether we use the production- or consumption-based approach. We can see that
production-based emissions in China and Korea are 15 percent and 5 percent higher
than their consumption-based CO, emissions, respectively, in 2007. In contrast,
production-based emissions in each of the US, the EU, and Japan are about 5 percent
less than their consumption-based CO, emissions.

Based on the results from GTAP 8.02, the largest contribution to production-based



CO2 emissions in China comes from the construction industry, whose share is around
28 percent, the largest shares of CO2 emissions in the US, the EU, Japan, and Korea
all come from the services sectors. When calculating CO2 emissions on a
consumption basis, emissions from the equipment manufacturing industry in China
are less than from the same sector in the US and the EU.

The absolute levels of production-based CO2 emissions of all 14 industries are higher
than their consumption-based equivalents in China. For the US, the EU, and Japan,
the share of emissions accounted for by the textiles and apparel industry increases
when measured on a consumption basis, but the proportion of services emissions
declines slightly. For the US and the EU, the proportion of equipment manufacturing,
and other manufacturing also increases when measured on a consumption basis. In
addition, for Korea, the share of CO2 emissions from the equipment manufacturing
industry is reduced when measuring on a consumption basis, whereas other
industries show only slight changes.

4. Conclusion

We found that the two different measures can produce quite different results,
especially in countries that are very open to international trade, which includes most
of the countries in East Asia. Our results show that China’s and Korea’s
production-based CO2 emissions were, respectively, 15 percent and 5 percent higher
than their consumption-based equivalents in 2007, whereas production-based CO2
emissions of the United States, the EU, and Japan were each about 5 percent less
than their consumption-based equivalents.

The current production-based accounting method of CO2 emissions has ignored the
carbon transfer embodied in exported goods. As net importers of embodied carbon,
many developed countries, such as the US, the EU, and Japan can avoid increasing
domestic production-based emissions. However, at the same time China —as a main
exporter of embodied carbon — must undertake mitigation measures to reduce CO2
emissions that result from production for export.



An model-based environmental assessment of East Asian trade agreements

-using the E3ME-Asia macro—econometric model

Hector Pollitt*, Unnada Chewpreecha*™ , Soocheol Lee *** and Sadoi Yuri ****

1. Introduction

Free trade has been a key driver of economic growth in the East Asian region. It has
aclosely intertwined relationship with climate change that has come under increasing
scrutiny from both economists and environmentalists. This paper assesses both the
economic and environmental effects (in terms of GHG emissions) of a set of possible
free trade deals in the East Asian region. The countries covered include China, Japan,
Korea and Taiwan, and the potential trade agreements include both bilateral deals

and variants of the TPP.

2 . Methods of analysis

The macro—-econometric E3ME-Asia model (www.e3me.com) is used to carry out the

assessment. E3ME-Asia adopts a post—Keynesian approach and differs from the more
conventional Computable General Equilibrium (CGE) model that is typically used for
trade analysis. In particular, E3ME-Asia is a simulation model in which behavior is
estimated through observed relationships — it does not assume optimization and
therefore does not rely on assumptions such as perfect competition, rational behavior
and perfect foresight. There may be idle resources in the economy (including in the
labor market) which, under the right conditions, may be utilized.

The scenarios are defined using trade tariffs in the GTAP database. It is assumed
that most of these tariffs are reduced to zero if there is a trade agreement. The
scenarios are therefore modelled as reductions in trade prices. For this exercise,
non—tariff barriers were not included, although this is something that could be

considered in the future
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3. Results of analysis
Five scenarios were assessed, with trade agreements between:
e Japan and Korea (JK)
e China, Japan and Korea (CJK)

. TPP Impacts of Trade Agreements
e TPP plus Korea (TPPJK) (95fron1base}2030)
e TPP plus China and Korea (TPPCJK)
The model results showed that there are :
benefits to both GDP and employment in 1 =
[ —
Japan from each of the trade agreements, - - =_ h ‘
ranging from close to zero in the JK
K CIK PP IPPIK  TPPCIK
scenario to up to 1% for GDP and 0. 4% for
employment in the TPPCJK scenario (see BN GDP W Employment s (02

chart, results for Japan).

However, there are also increases in emissions in the scenarios, by up to 0.7% in
Japan. Despite not being as large as the increase in GDP (meaning overall carbon
intensity falls) the overall increase still places a burden on Japan’s international

emission reduction targets

4 . Conclusion

International trade has been a key driver of growth in East Asia in recent decades.
In this analysis we have assessed further trade liberalization measures across the
region and with the rest of the world. The modelling results show that trade will
continue to provide a stimulus for economic growth. The results also show that the
trade agreements will lead to higher overall employment levels in Japan, an aspect
of trade negotiations that is not usually assessed explicitly.

Our results do, however, suggest that emissions in Japan will increase as a result
of the trade deals. In some cases, higher levels of Japanese production will displace
production in more carbon-intensive countries (e.g. China), leading to a global

emissions reduction but, overall, the effects are higher emissions. This suggests
that, if trade is to play a role in reducing international emissions, targeted action
must be taken. This includes, for example, the reduction or abolition of both tariff
and non—-tariff barriers to trade in equipment of renewables and energy-efficient
equipment. Under such a scenario it could be possible to increase employment while

simultaneously reducing emission levels



An empirical analysis of the impacts of Abenomics on the Japanese economy and CO2
emissions — An assessment based on the E3MG macro-econometric model

OSoocheol LEE" Alicia HIGSON' Hector POLLITT* Unnada CHEWPREECHA'
Kiyoshi FUIIKAWA™

1. Introduction

In this paper we provide a model-based assessment of Abenomics, a package of policies that is
designed to stimulate the Japanese economy after a 20 year slump. We carry out an appraisal of
Abenomics and its component parts using a macro-econometric model. We apply the E3MG model
(Energy-Environment-Economy Model at the Global level) developed by the Cambridge
Econometrics and the University of Cambridge.

We then shift focus to one particular aspect of Abenomics: an increase in the consumption tax to
support public finances in the longer term. This has proved to be controversial in the past and has
been cited as the reason for previous electoral defeats in Japan. We instead consider the possibility
for raising revenues through a carbon tax instead, to see if this could be implemented at lower
economic cost

And we estimate the economic costs and benefits of the three ‘arrows’ of Abenomics based on
existing information. We then turn to how the long-term deficit in Japan could be financed. Although
there are limitations to the modelling, the results show that the policies in place could kick-start the
economy into self-sustaining growth. However, the proposed increase in the consumption tax (VAT)
is easily large enough to end the recovery if implemented too soon. We compare the effects of the
VAT increase with an equivalent carbon tax and find that not only does the carbon tax reduce
emissions close to the level in Japan’s Copenhagen pledge, although retreated now, it is also less
harmful to the Japanese economy.

2. Methods of analysis

The baseline used for the analysis is a broad continuation of existing trends. It includes inputs
from OECD reports and the projections of energy consumption and CO, emissions come from World
Energy Outlook (IEA, 2012). In 2012 GDP for Japan was 5.96 trillion USD, whilst employment
stood at 62.4 million people, and inflation at -0.03 %. The outputs from the E3MG model are scaled
to be consistent with these projections.

In our basic assessment of Abenomics we have set up two groups of scenarios. The first group
follows the three arrows and includes one scenario for each arrow. As the E3MG model does not
include a full representation of the money supply or financial system, the first arrow is represented
by:

(i) A reduction in the long run interest rate to zero

(i1) A fall in the value of the yen from the average rate in 2013 by 9% over 2 years (2014 -
2015)

(iii) An estimation of the wealth effect from stock market gains attributed to Abenomics
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Table 1 Summary of scenario inputs

Key characteristics Timing
S1 | 0% long run interest rates 2013 onwards
25% devaluation of the yen 2013 onwards

0.65% increase in household consumption from | 2013 onwards
wealth effect

S2 10.3 trillion yen of fiscal investment Split equally 2014-19 (with smaller
1 trillion yen of fiscal investment amounts in 2013 and 2020)

S3 4.6% reduction in import and export costs from TPP | 2013 onwards
(3% reduction for agriculture and food products)

S4 All of S1-3 As above
S5 S4 plus an increase in the VAT rate from 5% to 8% to | VAT from 2014 onwards
10%

With revenue recycling, 20% to reduce employers’
social security contributions, 20% to reduce pension
contributions, and 60% to reduce government deficit

S6 | S4 plus a new carbon tax to replace the VAT increase | Carbon tax from 2014 onwards
With revenue recycling, 20% to reduce employers’
social security contributions, 20% to reduce pension
contributions, and 60% to reduce government deficit

Source: authors’ compilation.
3. Results and Conclusion

The aim of the Abenomics package of policies is to kick-start growth in the Japanese economy.
How successful this will ultimately be remains to be seen and, unfortunately, lies beyond the scope
of conventional macroeconomic models.

The theory is that the stimulus provided by the package will create short-term economic
growth and inflation that will turn into self-sustaining growth in the longer term. This second part
will also be assisted with structural reforms. Our modelling, which is largely based on empirical
evidence, suggests that there could indeed be quite a strong stimulus to GDP from the monetary and
fiscal measures. For this to translate into longer-term growth requires a simultaneous increase in
inflation rates, leading to sustained household spending growth, largely at the expense of savings. So,
while our results are unable to say that the policy will be a success, they do suggest that the first
hurdle will be cleared.

In our scenarios we assessed two ways in which the public deficit could be reduced from 2014
onwards. One was an increase in VAT rates, which has already been suggested by the government,
and the other was the introduction of a new carbon tax (on all economic sectors), which would raise
the equivalent amount of revenues. Both measures would lead to reductions in GDP and the decision
on implementation would have to be taken in the context of the stage of economic recovery.
However, our results suggest that the carbon tax would lead to a smaller loss of GDP, in part due to
reduced imports of fossil fuels. This tax would almost be sufficient for Japan to meet its Copenhagen
pledge. Further analysis would be required to understand the possible consequences of a carbon tax
on Japanese businesses but, at macroeconomic level, the results support this further assessment.
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A Comparison of welfare considering environment

OTomoyuki Sakamoto® and Shunsuke Managi’
1 Introduction

A series of researches on the relationship between the life of value and economic growth offers a
curious question which we must consider next; as we become better off, whether the environment
becomes people’s next valuable good after the health or not. The question is relevant to
macroeconomic agendas, and it may be significant to address it in the context of environmental
economics. The reason is that introduction of environmental regulation is affected from a pecuniary
value of environment as well as other political and/or economic factors. Our research attempts to
seek for an answer of our question according to previous studies on the measurements of welfare.

Economic growth blesses longevity, on the other hand, encompasses negative environmental
effects. The longevity and environment effects which are related to economic growth are
investigated by previous studies. The life expectancy is observed to be statistically high in rich
countries (Pritchett and Summers, 1996). On the other hand, the relationship between environment
and economic growth is well-known as the “environmental Kuznets curve’ and there is one
possibility to consist with two if economic output can be controlled by stringent environmental
regulations. Global damage from natural disasters recently increases, and the disasters are likely
related to climate change.

A major crisis of life to be caused by the climate change negatively may influence our value of life.
If the crisis may become obvious and economic is growing, it is no wonder that more people prefer
value of environment. It is important to consider a people’s preference for environment and we
analyze welfare to consider the environment. Our method is based on previous study which captures
the growth to consider the other factors: life expectancy, leisure, poverty, and we add environment
factor into their consideration.

2 Models

Jones and Klenow (2010) theoretically consider the utility function to capture welfare. Under their

assumption the utility function to consider the environment is expressed as follows,

e;—e
log A = (J) (@w+logc; +v(ly) + EM) — 0?/2) + logc; — log cys + v(1)) — v(lys)

eus

+ EMm;) — E(ys) — (Uiz — Ofs )/2

1 Center for low carbon society strategy, Japan society and Technology Agency. Tokyo, Japan.
E-mail: tomoyuki@sakamoto.tokyo.jp.

2 Urban Engineering & Economics Lab, Departments of Urban and Environmental Engineering,
School of Engineering, Kyushu University. Email: managi.s@gmail.com
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where 2; is a utility, e; is life expectancy, ¢; is consumption, v(l;) is utility from leisure, [; in
country i. E(n;) is an additional factor and means utility from environment, where n; is a quality
of environment in country i.

We calculate the equation using some statistics and calibration. We use the Penn World Tables, the
World bank, and UNU-WIDER World Income Inequality Database by following them and utilize the

Environmental Performance Index as environment factor in our consideration.
3 Results

Acresult of our consideration is shown in the table 1. There are some differences from the previous
study when considering the environment. One difference is a lower value of welfare in Japan. The
reason for the differences will be discussed in detail.

Table 1 Welfare and components in major countries

Country Welfare Decomposition
Life Consuption Leisure Inequality  Environment
Expectancy / Income

Australia 0.830 2.452 -0.271 0.115 -1.500 0.034
Belgium 0.257 0.998 -0.268 0.115 -0.500 -0.089
Brazil 2.929 0.000 -0.119 0.049 3.000 -0.001
Bulgaria 5.046 2.737 -0.292 0.115 2.500 -0.015
Canada 0.075 1.142 -0.226 0.114 -1.000 0.046
Denmark -0.229 0.000 -0.430 0.115 0.000 0.086
Estonia 5.340 3.622 -0.403 0.115 2.000 0.005
Finland 0.260 0.798 -0.318 0.115 -0.500 0.163
France 0.389 1.762 -0.194 0.112 -1.500 0.209
Germany 0.394 0.897 -0.254 0.109 -0.500 0.143
Italy 0.197 1.629 -0.184 0.111 -1.500 0.141
Japan 0.152 2.181 -0.251 0.089 -2.000 0.134
Poland 2.595 1.174 -0.186 0.114 1.500 -0.006
Portugal 0.671 0.531 -0.115 0.115 0.000 0.140
Spain -1.049 0.492 -0.261 0.114 -1.500 0.107
United Kingdom 1.530 1.887 -0.124 0.111 -0.500 0.157
United States 1.286 1.286 0.000 0.000 0.000 0.000

4 Concluding Remarks

We analyze utility to involve the environment. One of findings is that environment depends on
welfare in most countries. The further discussion on difference between our analysis and the

previous study and policy implication are discussed.
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Virtual water trade and water scarcity

Ve 1E5L (Masahiro Sato) O1, il #&5 (Hirofumi Nakayama) 2

Water is a resource that has a huge imbalance in the spatial allocations of demand and supply. Virtual water
has traditionally been expected to fill this gap. Namely, countries or regions with scarce water can make up for
insufficient supply of domestic water by importing virtual water from other countries or regions with abundant
water. These intuitive expectations are in part confirmed by standard trade theories such as the
Heckscher-Ohlin theorem. However, the conclusions of most previous empirical studies do not support these
intuitive and theoretical expectations. They have found no explicit relation between virtual water trade and
water scarcity except very few extremely water-scarce countries in arid or desert climates.

This paper revisits this issue, but with two modifications to the way the previous studies capture water
endowment. First, we use economic water availability, not physical resource base, as a measure of water
endowment. The previous studies have used the ultimate amount of water physically existing within a country.
But the ultimate physical quantities are not an appropriate measure for a direct determinant of economic
activities including virtual water trade, since they contain the amount that is not accessible because of
technological constraints or insufficient infrastructure, or the amount withdrawal of which is institutionally
restricted. What matters for individual economic entities is the amount of water that is economically
available within a country, which is to be allocated among entities through some sort of social institution
such as markets, public water authorities, community rules, or legal rights.

Second, we take a view of relative scarcity, not absolute scarcity. Obviously, the endowment of various
production factors other than water, such as labor, capital, and land, may also have a substantial influence on
trade decisions. But the way different factors affect them is not in a separate manner as implicitly supposed in
the previous literatures. Standard trade theories have linked trade decisions with relative scarcity of
production factors. What matters here is not how scarce water, or any other factor, alone is, but rather how
scarce it is in relation to the endowment of other factors compared to other countries. In order to evaluate the
responsiveness of virtual water trade to relative water scarcity, we employ the Heckscher-Ohlin-Vanek
(HOV) model to derive the reference values.

In sum, this paper evaluates the relationship between virtual water trade and water scarcity
quantitatively by comparing the direction and volume of actual virtual water trade and those
theoretically predicted by the HOV model from the relative water endowment of each country measured
in terms of economic availability.

The actual virtual water trade is estimated by using the multi-regional input-output (MRIO) model. We

1 BRI S 95T Economic and Social Research Institute, Cabinet Office, Government of Japan, T100-8914 BshF<;
HX7KHMT 1-6-1 HFAATR)TEEE 8 754F, E-mail: contact@intergreen.jp

2 InterGreen Research Institute, E-mail: contact@intergreen.jp



use the bilateral trade-flow and domestic input-output data of Global Trade Analysis Project (GTAP)
version 8.1 with 134 countries/regions and 57 sectors. Water intensities are calculated only for
agricultural primary products, which are obtained for each sector of each country by dividing the volume
of water use by output in dollars. The crop water use is restricted to consumptive use for
evapotranspiration in fields, calculated by multiplying the 2002-2012 average annual productions of 145
products of FAOSTAT with green and blue water footprint per ton of each product, then reorganized into
the GTAP sector classification. The water use for raising livestock is the sum of drinking water, service
water, and green water used for grazing in pastureland.

We examine the correspondence of actual virtual water trade to theoretical predictions in three
different ways; comparison with the standard HOV model with identical technologies, that with
heterogeneous technologies, and, additionally, with the basic water requirement to reduce the
undernourished population. In the heterogeneous technology model, the endowments of labor, capital,
land, and water are used to estimate productivity differences. We adopt production-based water use, the
amount of water directly used on a consumptive use basis in the production processes located in a
country/region, as a proxy for economic water availability.

Through the four different tests (the sign test; the weighted sign test; the “missing trade” test; the slope
test), we find that the general directions and volume of world virtual water trade are reflecting the relative
water scarcity of each country to a considerable extent. In particular, if introduce technological
heterogeneity, it turns out that about 83% of virtual water flows in the right direction.

One interpretation on the difference between the opportunistic view of this paper and the pessimistic
ones of the previous studies is as follows. First, actual virtual water trade basically responds to relative
scarcity based on economic water availability, not directly to physical endowment. Secondly, however, if
the total water demand in a country increases as the economy and population grow, and if it accompanies
sufficient infrastructure improvements, then the gap between the economic availability and the physical
limit would decrease. Thirdly, while the physical limit of water is largely fixed by the planetary structures,
the amount of capital or labor may increase as the economy and population grows. This leads to an
unproportional growth of different factors, if the above gap is already considerably small, and as a result
increases the relative water scarcity of the country. Accordingly, as long as virtual water trade reflects
relative scarcity based on economic water availability, it will ultimately respond to the physical quantity
too, especially in extremely water-scarce countries. Thus, the conclusions of the previous studies that
there is no explicit relationship between virtual water trade and water scarcity except extremely
water-scarce countries do not necessarily contradict with our result.

On the other hand, if focus on low-income countries, our result shows a substantial uncertainty in the
above optimistic view. In particular, the weak correspondence of virtual water trade especially with the

basic water requirements in these countries is crucial from a view of eradicating the undernourishment.



BREOKIRBRIEEGHELSREEE
—CGE ETIVZERW-KFHEBHEEOUNEST T —
Water Use Charge System and Basin Management in Korea
—Effect of Water Use Charge System using CGE model—

*****

OZ %M -Cristian Otchia - EEJIEL-=F#H  -HEH

1. FCHIC

EEOKFAGESEE EI BRI RIWUI RILGEIARERBOKERERVER
XEEEOLEOOMBELTKIABICKFERAZICHLTAESZHRIIFNETHS. HIRSH
FEEEFKREEEESLLTEKREEZARICLIOTEEIN, FITKILEBOZEMERGE
KIARFBOLTHER, LKEEEMIBOFIROAFICHIIFMESLIVERIIEEE, TKOE
BEBEGEKEEEAVISBESEIZEDNATNS.

KIAEBEFENEREEINTHD, BEESTOEBESIVHFE S, KERENRZHCHAEF
BEOBAABMOMINBIEL, KFABEESHEOHRIAFMEINSKZIITHEo1-. LHL, B
FHREDOZEIKINAEBEEDEFORELLKFAEESOMEMNLEEICEATLIMETHY,
BEESHEICLIKFEESSIVKERENROAMEHFYR AL, £ T, AHRIEKFA
BEEOMEFNNEHENITIEET 570, SHEATREIEA—RHYECGE)ETILEZAVTKT A
BEEOBBREOELIEXANKFIAZTELSLURBFICEZALIZEZINL, TORMBERER
FATSHRDODKIAEBHEEDEFLLVEEDHYATEERTS.

2. A&

AARTHVLONSCCEETILDREL, FLHIITORENLZLOTHS, BEREFZRDT
DOEMAIZHBEIL TS BMKESE, RiE%E Y—EXE, EH ARG, B fE KESEX
DEERBEIL 2 BEICG-TWS. £EYETPEBALNBEEIEESN, TOBRAFR(EIL
FoFIOREERBTHS. PRIBAKEEREHARZOERY (T—IVB)THY, (N1 E
BRLERLFTBHOERUTHD. TNENDOERFICONT, O#HEIL CES(REDHE DN —
ED)EHMICE> TS AR TOETIFERBEZETILCTHY, FEXETHLLNIEXRTEH
EeLlz. —AFBOENTO)EXROBHEIETLICEHTHSD. AT, Rit, %, BAF, 2L
THBMNIDEINLGD, TONELERGINHADOHEILELRALCTHSIERELT:.

AMRORETILCIK, EEELRHAVPKOFAISKECLTKIBEEEEILSHEMAICEST

*ZWARERERBEFEZARBELRE
T468-8502 A HEMXBEREE O 1-501 E-mail: jiangbisyoukyou@hotmail.com
* ZEBREXRZRERFAZEHIH
o FEBRFERZRERFAZETHRH
ok ZIKFRFZE
wox Park, Chang-Gui BEHRTAHEAEABREERAEER



Wb ZNZTNOREEZRIE, KFAEHESZIKFAEGES 1 EOSREHMICKILL, TKFA
BHEIBMAEZTRABRSEFRFICBETIEVSIEXICH>TVS. BFECOEEEEMY
—EZADEA, HAWVFMEERAOBEORIFR(—RIHBELELTO)D—HET S.

T—RIFEEBRTIVIRMIN- 2003 FEHED SAMZF AL . =L, KA BEELOHES
DWTEEOIC, BHNOEESENOKBEEEEZIML. FLLBOLIITKIARIEE 1LV
R EX B P2 5% (1=

AKHETIE COETILERANVT RD 2 D20 F)FZEIIaL—availiz. FUF 1B
ERE SHERSED, VUL 2:BHMEERE 10%LEFSES. ThickY, EEMICKDOERERNE
FT50T, KOFENBELITEIN, —RYBETILTHIDT, hDEE~NELZENRS. T0HE
BEFLEOEEDONRDERTHS.

x£1I/OBF~DEE
(R—=RSA4 5D E L %)

K2 EXFOEEEBLFEENDEL
(R—=RZFA 5D EAL%)

£ES EE=E
KFAEE KFAEHE 5010 10%MEAN 5% 10%E AN
£ 5%EM £ 10%E r—x r—2A r—2A r—2x
T—A T—A B K
GDP(E EXE 6.09 5.38 6.56 0.11
NBEE) 0.17 0.09 #E% 0.59 0.06 0.12 -1.52
REtEE 0.19 -0.64 H—EZX -1.44 -1.77 -2.02 -5.28
B X 11.68 13.71 EA 1.47 2.23 1.94 0.84
| 191 192 REE 10.66 9.64 21.04 12.34
: ' B4 14.72 14.77 22.86 14.22
(BHEZBLDEE KB -1.95 -1.23 -2.99 -11.54
(BH)EEFLDFHE

3. PHBMRBIURR

NETITKAAEEEOFHEMAOHARIEZITHONATELS, BESOKFA~NDEL LR
F(GDP)ANDEEITODVWTEENLFMILIFEAETONTIEL>z2EMD, A ZE TIL CGE
ETILEAVTCEENLRFTMEH A1

AMEFTEEMNLHEREORE THY, ETLHLTAMNMATTHSH, SEIDIIaL—arTIEK
FABEEOEMNE KEZOMHIC—EDHRELHEENA ST MNoT-. GDP DHRES LI UVREH
BOREAICIIIFEAEEZEFZEZLNWEN S o=, 122 SEIOTORMATETILCTIE, REtHE
BNA—UDERIZEKST, ARG, BBE BLUBHRKEEXDEENM LK T HILIHD. Ff=
ETILETIEBMABLEKRTEHEICHS. CAODAIZDNTIES BB HLTLESL.

ECAT, BREEDFEWVATHAN, KEHBEEREORMHAR~AOHEMELLTERTSAE
NEZOND. BITOKFABEEOMEE, ZORELEAED, BRKBRREDHICNIO LTt
DERADHY, BLUTKLEZFECTHBAICELATEY, KIAHHN~DIHRELTD
BRENKXFEAER-EGD - S BREEOFEVAICOVTORHBLEDT-L.



EAXNMREZEZEE L-ALIREEIB G ROKELZEZEMEE
Optimal Spatial Allocation of Measures to Reduce Red Soil Runoff
O I&th*- BEIFR - M-
Tetsuya Horie, Akira Hibiki, Seiji Hayashi

1. FL®HIC

ARV OB, MEREBICBWTHEH EMINOARERENSETHIERF EE
b TW5, BHIIZEWT, WENOHAMITE TCORSEDRNEE HoICHB TS

TICEETH2ETCOMIC, WAREHOBHmAZEFERREL, RENHH L TE 7, RLEHH
XD AKE LI ,WM%Zﬁwfimiﬁﬁmﬁwﬁ%ﬁméﬁ A= el R B |
“@W%%&ib,%ﬁﬁ%@mﬁ BT HIEBREORERFE LR S>TND, £0
Vo) ,%#ﬁ%i1W9ﬁ£i@ﬁM%%ﬁ%t#mmﬂ%ﬁddﬂ%%hEL,vmmﬁuﬁ%%%ﬂhbfu\
oL UEBICIE, BEICED ETHIEMD L OR LERHSRIIEDEEICIED L,
ﬂ&%%liéﬁi#®mﬁ@mﬁﬁﬁﬁﬁ% IRETHDL, +HREIBIRESED D
2, EHNRIRORENRRODLNT VWD, £ T, AT, BHIZE T 505K L
HxRIZOWTEFO PEBBICH T 5 RERSROBEEICONTOSHTEZIT I,

2. PWMABRETHER

SHTIEA4DORE (wF 7 FIE, 70— v b WHBIENR) 28527,
OET, AKEBE ORI O Lt B XEBRIER A 4 & L, Bl —FE2S720 2R BRH
BAFER (B EEM) 23R L, SHICHRITLOHMY7ZY (17— Y72 £iF 1
A—btNdHEY) OBHEZHW, SHBEBRETAVICE > TTFEBAELZ 5L L Cilt &K
IMERTE Z RNz, S TRERIIK TICERN SR TWD, Zbo»L, EFTHEBIZHM,N
280, TEBRESIEKRTICON, BMMICHIEATREZBHER KA L TnD Z &R
b2 (x2R), 2L, 540 THREBO T TR EREH &2 &/MET 2 720121,
PR HHIR R MR VR & B O AN ELEIGEEINDBICAEL D (H)EBR),
ZOREOTHEBEN NS OEICIE, LHEESZYOMEBEDOZ WVEMO EZEH# RN X
L. AR, BH1IBEMY7Z OHIBERRbE VAR THLIRENBRINDIDTH
D (b)), £/, TEBENSKE I RDICoh, HEAICHRAEIEEHOIK
WEORHE LV TF U T OMBAELEDLDERREINDIHIICRDLIZIEEHND, ZDREE,
TERBEAENKE L 221FE, TEBEBEOBIICHE > TH S 2 BN 72 5t HE D 533/

Ky K Z B R 50 Faculty of Environmental Science, Nagasaki University T 852-8512 & I IR
F I T STZAT 1-14 TEL 095-819-2733 E-mail: thorie@nagasaki-u.ac.jp
: WAL KR Z KR FEFER B F I A Graduate School of Economics and Management, Tohoku University
T 980-0845 & 4 WAl 5 17 75 42 X I 27-1
[E 57 B8 B2 WF 28 National Institute of Environmental Studies T305-8506 7k 3% It > <7 /N B )1
16-2



1 FRHHIBE EXEKROEE

EL D, F, 800 I T B A =
L72BES T, X TCToBEMICK L TR
B S AL, AR LRRUE L 239 F XD ES
FTEEFTERN E L 0D (U HIE
EAEIRKTTI% ER D),

SHIZK 1aicmfcRasnizs 7 71,
i B 0 s B R &R B3 T bz
LBaoBAMBRTHDL, Z o' AR,
BERMICEINZRHENZVWEMOZ N
ZHICR L TRbIROE DK ZIT,
ETNENOEMThrroTmEREBEAA LT
LHZllkoTHon, ZOBRMMB L

TFLT (EE) 18
FeAL O F b7 2o iR % T
L, 50T EO T CRELATPAEE Metitirbi

ALY, MHEDOZ WEHD D IER XK
EATo TG A O, HIET 52 &N TE
HHEIPEEN DRSS D RGN Dd, ET,
ABFETIX, AKEBIT DB 217> T
W57 U — )L b OB E T L B kR
DHHERNTHREIT TG EONROE
AR RO ZIT > T D, T DR R,
JEH 1 EN 20 TIRL Bkt o T AN E A
FH IR TIEH O A, FEHMIBE ARG T 20K EBZZ LG GICIE., IEROARIZED
KROFWBEHNEHNTHDLZ b anole, £z, BHOIER O Z T AU H HE 3R 12
HBZ5BZOoONTHLOMEToTW5D,

3. &

IR OFRER, T H O IZX L TH O 5B 72 78 1 H B CE 17 J B 2 K & <
RAHBICONTWDL»T DL, &6, PH 900 THEZ#Ex 2 L HAIBIEZTOICRD Z
EWR Mol i, WHERZ O LN LR EIT S L0 b R HEIECE H K £
511250, AU TPRERBEO T TEIYV ZLORERHBEIZIT) 2N TED2 00
ST, IHIC, BEMRRILWHEIK IR, EEIPOEFEM~OMEIF T OET % 3)F
BIIZAT D) 2 &Ik o T, BHDRNRMEHIKEOHEMIZITNRANTHL Z &N oo
7=



The Effect of Demand Response on Purchase Intention of Distributed
Generation: Evidence from Japan

O Tatsuhiro Nakada”, Kong Joo Shin™* and Shunsuke Managi***

1. Introduction
In order to use electricity in a smart way, smart grid (SG) is expected as future
electric network. Distributed generation (DG): electric power generation set on
customer side, is an important appliance composing SG as well as demand response
(DR) which can increase efficiency in entire electricity system through the change in
normal electric consumption pattern on demand side. In spite of same components of
SG, However, almost none of previous studies have tackled the question about how far
DR has effect on the diffusion of DG. Due to answer the question, we conduct the
quantitative analysis to know how much the introduction of DR may stimulate
purchase intention of DG in residential sector and what kind of policy is effective to
promote the diffusion. “Time-Of-Use pricing (TOU)” which is one of the price-based DR
and “Photovoltaic panel (PV)” are employed for the representative of DR and DG

respectively.

2. Analytical method
As there is no quantitative observation data with regard to PV purchase intention,
internet survey targeting 5,442 households in Japan was conducted to collect the data

we need. We analyze the impact of TOU on PV purchase intention using two models.
Intention; = &, + o, FamiliarityDR, + ¢, TOU, + o, FamiliarityPV, +Zanji +g (1)
3
Alntention, = S, + 4, FamiliarityDR; + 3,TOU, + g,FamiliarityPV, + > B, X+ fIntentionLevel,, + ¢, (2)
1=1

In Eq. (1), dependent variable (/ntention) is the strength of PV purchase intention in
the present situation described by four-level discretely. Noticeable independent
variables in both models are familiarity with DR (FamiliarityDR), familiarity with PV
(FamiliarityPV), which are the degree how much the respondent knows about DR and
PV respectively, and TOU user dummy variable (7OU) which denote 1 if the respondent
already applies TOU now. We investigate whether these variables related to DR have

influence on I/ntention by taking into account control variables X which are household
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characteristics. Heteroskedastic ordered logit method is applied after operating
selection bias test and Brant test.
Second model is constructed to investigate

effective factors for increasing PV purchase

intention when DR is introduced widely in Japan.

(os vonscmy | Doy Timo: 30 yon/ih

We make an assumption in the questionnaire that |- ——7 = ——— L

virtual TOU plan (V-TOU: Fig.1) is applied to all

household and ask if PV purchase intention changes = T R B2 W
under this situation. In Eq. (2), A Intention is Fig.1 V-TOU

dummy variable denoting 1 if purchase intention of PV increases after the introduction
of V-TOU. Although independent variables are almost same as Eq. (1), dummy
variables of purchase intention before V-TOU introduction (IntentionLevel) is added as

control variable. Logit method is used in this model.

3. Result and Conclusion
The estimation result calculated in odds ratio is shown in Tablel.

Table.1 Estimation result

Dependent Variable Intention Aintention A intention(TOU=0) Aintention (TOU=1)
FamiliarityDR 1.63%** (5.56) 1.38%** (3.08) 1.18 (1.38) 2.10%** (3.19)
Familiarity PV 1.47%%* (6.54) 1.17% (1.88) 1.29%** (2.65) 0.92 (-0.47)

TOU 1.45%** (4.40) 1.24* (1.72)
Observations 3830 3434 2840 594

All control variables are used in this estimation. Robust t-statics in parentheses; *** p<0.01, **<0.05, *<0.1

The main result we obtain from this analysis is described as following.
(1) Purchase intention in the present situation (column 1 in Tablel)
(a) Familiarity with DR has significant influence on PV purchase intention. (b) TOU
plan user is more likely to have higher purchase intention compared to non-TOU plan
user.
These results imply that DR may have positive effect on PV diffusion in SG.
(2) Increase of purchase intention after V-TOU introduction (column 2-4 in Tablel)
(¢) In column2, familiarity with DR has also significant effect on increase of purchase
intention. We could elicit DR effect to improve PV diffusion if a policy which makes
households well known about DR is applied. (d) We analyze divided two groups:
non-TOU users group (column 3) and another is TOU users group (column 4). We find
that different factors are effective for each group. For example, familiarity with PV

and DR are more important for non-TOU users and TOU-users respectively.



Consumer Valuation of Energy-Efficiency Investment:

In the case of Vietham Air Conditioner Market

Shigeru Matsumoto®* * O Yukiko Omata**

1. Introduction

As incomes rise, households in developing countries start purchasing home electric
appliances. Increase in the rate of ownership of energy-using durables will be a major
driver of the demand for energy in developing countries. Therefore, many researchers
have analyzed the diffusion process of appliances extensively. Nevertheless, they have
paid less attention to the energy-efficiency of appliances sold in developing countries.
There is a large variation in energy-efficiency of appliances in the world and
consequently their energy consumption during use vary substantially. It is not enough
to know how many appliances will be sold to forecast the future energy demand in
developing countries. It also has have to know what types of appliances will be sold in
developing countries.

Do people in developing countries value energy-efficiency similarly to those in
developed countries? Do people in developing countries purchase appliances with
similar energy-efficiency as in developed countries? How much energy consumption
and CO2 emissions can be reduced through the promotion of energy-efficient

appliances? The purpose of this paper is to answer these practical questions.

2. Empirical Models

ACs designed for larger rooms require more electricity and are more expensive in general. To
measure consumer valuation of energy efficiency precisely, we have to control for the room size
of ACs. Otherwise, we will simply conclude that energy consuming ACs are more expensive. We
first estimate the following log-linear hedonic model to evaluate consumer valuation of energy
efficiency of AC,
Inp,, = &t + BaryBTUy + Been EERy +TXy + £y (1)

Here, p,, is the price of mth AC, BTU,, is the maximum cooling capacity, EER,, is the
energy efficiency ratio explained below, and X,, is the vector of product characteristics.

After controlling for the room size of ACs with BTU, we examine consumer valuation of
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the energy efficiency investment with EER. The energy efficiency ratio of an AC is
calculated by dividing its cooling capacity BTU, by its applied electrical power of
AEE,,,

EER, = Zm (2)

AEP,”

Higher EER means that less energy is required for cooling a certain space.

Equation 1, the parameter of Sz, measures the value of space cooling while the
parameter of fzz; measures the value of energy efficiency investment. We expect
positive signs for both parameters.

The basic model specified by Equation 1 assumes that the value of the energy
efficiency investment is the same for all room sizes. However, this assumption is
unrealistic since the electricity saving from a unit increase in EER increases with
room size. We estimate the class specific model to take account of the difference in the
effect of EER across five class sizes. To further analyze how the valuation across of

EER differ across different AC sizes, we use sub-samples.

3. Estimation Results and Discussion

The estimation results of the basic model imply that the price of AC increases as the cooling
capacity increases and Vietnam households pay higher prices for energy efficient ACs. And most
of results of the class specific models remain unchanged from the basic model.

We find that the implicit discount rate in Vietnam AC market exceeds 11.7%. This
high implicit discount rate suggests that consumers in developing countries place
much lower value on energy efficiency than do consumers in developing countries. If
purchasing energy-efficient appliances, they can save substantial amount of money.
Financial and technical supports from developed countries are necessary to promote
energy-efficient appliances in developing countries.

Several policies have been implemented to address energy efficiency gap problems. The
government of Vietnam also introduced the labeling program for several energy-consuming
durables on January 2013. Since then, producers and importers are obliged to show energy
efficiency of their products on the label. The expansion of the labeling program to other
energy-consuming durables and the introduction of labeling programs in other developing
countries are required. However, there are still many institutional barriers to implement labeling
programs in developing countries. Financial and technical supports from developing countries are
necessary for the acceleration of the labeling programs.

If households cannot rationally discount the benefit of future energy saving, incentive policies

to induce households to purchase energy-efficient appliances are necessary.



How Electricity Conservation Campaigns Work for Japanese Consumer?

OKoichi Yamaura*

1. Introduction

The 2011 Great East Japan Earthquake (the 3.11 Earthquake) and the level 7 meltdowns in the
Fukushima Daiichi Nuclear Power Plants (the Fukushima nuclear disaster) exposed the
vulnerability of nuclear power to generate electricity around the world. The majority of Japanese
remain uneasy regarding the resumption of the affected nuclear power plants (Nikkei, Inc.) and
have paid close attention to the operation of all nuclear power plants, although they trusted the
Japanese government handling of food-related regulations and maintained their preferences
toward domestic food after the disaster (Peterson and Yamaura 2014). The Fukushima nuclear
disaster triggered to review energy policy not only in Japan but also in the world including
Europe and the United States.

The major energy policy of the Japanese government since the 1990s has been to address
global warming. The Japanese government has sponsored campaigns to reduce greenhouse gas
(GHG) emissions. The Cool Biz campaign promotes setting air conditioner temperatures at 28
degrees Celsius in summer and suggests casual business attire with no suit or tie, and the
Super-Cool Biz campaign encourages more casual wears than The Cool Biz such as polo shirt or
canvas shoes, while the Warm Biz campaign calls on businesses to set the heating temperatures in
winter not as high (MOE 2015a, b). The objective of this paper is that the study examines

post-disaster perceptions of consumers toward the campaigns for reducing GHG emissions.

2 . Consumer Survey

A nationwide online survey was administered in February 2015 by a Japanese online research
firm. The survey respondents were randomly sampled mirroring distributions of gender, age, and
nine regions of Japan with the 2010 Japanese Population Census. To avoid any selection bias, the
survey was titled “Survey about Electricity Use in Your Household” without mentioning the 3.11
Earthquake and the Fukushima nuclear disaster, and adding one-page messages that assured
anonymity of respondents to avoid social desirability. The respondents are asked for self-reported
opinions in the government campaigns for GHG emissions and saving energy. A total of 1020

responses were collected, and we obtained 995 usable responses.

3. Empirical Analysis
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Three variables of interest were regressed in turn on the demographic and other characteristic
variables using Ordinary Least Squares. Total twenty two variables including three newspaper
dummies were estimated for analyzing Japanese consumer preferences for electricity usages after
the Fukushima nuclear disaster. Adding squared terms for the distance from Fukushima (DFF2),
our regression models were nonlinear equations.

We estimated seemingly unrelated regressions (SUR) for implements government
campaigns for GHG reductions and changes in household electricity usages after the 3.11
Earthquake and the Fukushima nuclear disaster. The more the respondents thought people
implemented a government campaign (CMPNJOIN), the more they implement more COOL BIZ,
SUPER-COOL BIZ, and WARM BIZ campaigns, respectively. Among three campaigns, a COOL
BIZ campaign had largest magnitude. The more the respondents economized in electric power and
implemented a government campaign (CMPNTRY), the more they implement more COOL BIZ and
WARM BIZ campaigns. The magnitude in a COOL BIZ campaign was over double and stronger
statistically significant than in a WARM BIZ campaign. Thus, people implemented more a COOL
BIZ campaign. The newspaper dummy Mainichi was negative and a statistically significant. The
more the respondents read the left-leaning paper, Mainichi newspaper, they decreased to
implement a COOL BIZ campaign. Thus, Japanese government can let Mainichi advertise its

campaigns to join people more in these campaigns.

4. Conclusions

After the natural catastrophic earthquake in 2011 and the manmade Fukushima nuclear disaster,
not only people in disaster affected regions but also in whole Japan and foreign countries have
faced energy issues. At the same time, Japanese government has attempted to lead reducing GHG
emissions and achieving sustainable society. Thus, Japanese government has implemented energy
conservation campaigns such as COOL BIZ since 2005. This paper aims to examine perceptions of
consumers toward the energy conservation campaigns for reducing GHG emissions and
economizing power after the Disaster in 2011.

As we expected, the respondents who have paid attention to economize power for
her/him-self cooperated with GHG reduction campaigns for country. Unlike domestic food risk
after the Fukushima disaster (Peterson and Yamaura 2014), the respondents had no difference in
the distance from Fukushima nuclear disaster for the government campaigns against global
warming. This is a useful source of consumer preferences toward energy conservation campaigns
not only for Japanese government, electric power industry, and Japanese consumers but also for
other countries with nuclear power plants and consumer voices calling for more sustainable

sources.
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Consumer responses to food products produced near the Fukushima nuclear plant
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Research on Consumers' Acceptance of Rapeseed Oil revitalizing Farmlands

at Minamisouma in Fukushima District
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A Cost-Benefit Analysis of Sloping Land Conversion Program in China
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Approach to optimum deployment of hydrogen stations by location-allocation
method

OKenshi Itaoka*, Seiichiro Kimura*, Kosuke Okamoto***and Akito Arai***
1. Introduction

Prior to the market introduction of fuel cell vehicles (hereafter called as FCV)
in 2015, infrastructure deployment of hydrogen refueling stations (hereafter called
as HRS) is currently in progress, and a door to hydrogen society is going to open.
Ministry of Economy, Trade and Industry released a Strategic Roadmap for Hydrogen
and Fuel Cell in June 2014, which points out urgent demand for strategic HRS deployment.
Meanwhile, ongoing HRS installations are not enough to meet the demands particularly
in metropolitan areas. This study proposes an effective model for domestic hydrogen
station deployment, and aims to contribute to further discussions on this issue
between relevant stakeholders.

There are some existing works serving similar purpose in different regions in the
world. Especially for FCV deployment in California in U.S., the potential HRS
locations are proposed by the researches using GIS (geographic information system)
to guide the actual HRS locations. However, in the case of California, the locations
of early customers were identified before the HRS deployment research started and
areas to be explored to find good HRS locations were fixed. For this research, there
is no such pre—-exiting data of potential early customers and strategy of HRS
deployment. Therefore, there is a lot of room to develop the methodology to find
appropriate locations of HRS and it is expected that the methodology to be developed

would provide various implications to actual HRS deployment.

2 . Method of analyses

In the early stage of FCV deployment, it is important to find the number and location
of very early adopters. In marketing theory, it is assumed there are some amount of
potential customers who are eager to buy new type product. They are named as
“Innovators”. We analyzed the characteristics of innovators as key customers in FCV
introduction phase projecting FCV diffusion trends, mainly for early penetration

phase after 2015 based on innovator diffusion theory.

International Institute of Carbon Neutral Energy Research, Kyushu University
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To find the characteristics of innovators, we referred to the finding from conjoint
analyses (choice experiment using data of public survey) [3]. It shows WTP
(willingness to pay) curve of FCV. WTP curve is considered as demand curve in economics.
In that analysis, it was found those who wanted to purchase a luxury car in the next
opportunity of purchasing a new car had the highest WIP for FCV. 1In fact, it is also
found those potential luxury car owners were richer and more environmentally
conscious.

Then we analyze detailed locations of “innovators” by GIS (geographic information
system) applying the characteristics data of luxury car owners to local statistics
(high 500m x 500m grid ). Meanwhile, we identified busy traffic intersections by GIS
assuming a HRS can be located near a traffic intersection.

We use location—allocation

Fig. 1: Hydrogen station layout in Tokyo 23
function of GIS. Essentially, wards optimized by location-allocation method.
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3. Result
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Note: Blue dots stands for location of hydrogen stations
Pale blue area stands for 10 minute driving distance area
from the HRS locations

We obtained potential
appropriate locations of
hydrogen refueling stations
corresponding to numbers of initial FCV deployments such as 5000, 20000 and 5000 FCVs.
To compare efficiency of the HRS locations suggested by the methodology to the HRS
locations currently planned or implemented, we analyzed ratio (percentage) of
potential early customers (innovators) within 10 minute driving distance area from
the HRS locations suggested by the methodology and currently planned. According to
the results, we found the locations suggested by the methodologies covers the
potential customers much more efficiently than the locations currently planned or

implemented.
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DOWOIEEBENKHEVO (Packaging weight/content weight)
X HATHY, gl b6 Ave. |Med. |Max. |Min. |Var.
BROf RN LN (Fig. JPN 83 | 0.223| 0.235| 0.608| 0.021| 0.018
Do HAE M OANEEE | pN 33 | 0.064| 0.046| 0.221| 0.014| 0.002
BToL MAEBZLE | ggp 57 | 0.106| 0.035| 0.813| 0.010| 0.024
RO BZ 0, TWN |62 | 0.140| 0.117| 0.413| 0.009 | 0.011
WTP I3, 5 W AVE 8 e % CHN 80 | 0.097| 0.031| 0.659| 0.010| 0.016
[CRTH WTP 236.8[1 & [y o 315 | 0.137| 0.079| 0.813| 0.009| 0.019
bramofe(Fig. 2). MRS 12 Figure 1 Packaging index
DOWNWTHIKEH THEEBE N E
Country Content Packaging MRS(P/C) I.P. Intercept
Japan 0.692 yen/g*x**x | 2.341 yen/g#*x* 3.383 45.546%% | 65.291%**
Indonesia 0.983 yen/gxx*x | 2.322 yen/g 2.362 -18.166 5.723
Singapore 1.716 yen/g**x*x | 2.341 yen/g¥** | 1.364 -43.984 T4.442%%%
Taiwan 0.799 yen/g#* | 6.828 yen/g+* | 8.646 19.447 | 29.500
China 0.808 yen/g#k*x* 1.702 yen/g*x* 2.106 -3.674 52.93 1%%x%

Figure 2 Marginal rate of substitution of packaging for contents (¥*%1%, **5%)

I1.P.: Individual packaging
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Viewpoints on beverage container deposit-refund systems in Europe
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Can information provision for consumers realise deposit-refund system in home appliance recycling in Japan?
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Factors affecting residents’ willingness to conserve coastal area
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Do payments for biodiversity conservation and ecosystem services improve
economic welfare?

EPESHEMERE - EBRY—EXANOXLVEREFVNELEZRETHIOMN?
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1. Introduction

Natural capital (NC) is threatened by market-oriented human livelihoods. Further expansion
of agricultural areas will be required to meet future global food demands, making agriculture the
main driver of biodiversity (BD) loss (Bajzelj et al., 2014). This implies that the increasing food
demand may welfare losses due to reductions in the ecosystem services (ES) provided by
biodiversity (Millennium Ecosystem Assessment, 2005).

Additionally, there is the following question: would BD payments contribute to the climate
mitigation goals of REDD+ or merely serve as trade-offs (e.g., Caparros et al, 2010)? The answer
will depend on assumptions of planted species and the payments. The former can be
characterized as multiple forest conservation technologies. Regarding the payments, Busch
(2013) suggests that BD payments can result in greater carbon sequestration (CS) than an equal
amount of direct carbon payments, not based on opportunity costs but on carbon prices. However,
what remains unclear is the extent to which the payments enhance welfare because that study
dealt with forest conservation as a partial equilibrium problem. This study illustrates the
potential of NC conservation which enhances welfare as national and regional interests, focusing

on conservation technologies as well as payments for BD and CS provisioned from forests.

2. Materials and Methods

This study assumes simple models to describe BD and CS provisioned by forest conservation
and a CGE model. Assuming bird species richness as a BD indicator, we identify a macroecology
model of the species-area relationships (SPARs; Arrhenius, 1921), which is modified to consider
physiographic factors and national income levels. The statistics used in the analysis consists of
the area of national forest land (FAO), the number of bird species (IUCN), and GDP per capita
(The World Bank) in 1994. CS estimates are based on a basic unit of the carbon dioxide
sequestrated per unit area of forests. This study assumes an idealized regional economy of a

high income and island country. The CGE model has the household utility function of Carbone
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and Smith (2013) and includes a forest conservation sector which rebuilds devastated forests to
ensure BD and CS. The sector produces a composite good of the conserved forest area, BD, and
CS and can change the productivity, which are described as discrete multiple technologies.
Inter-temporal capital allocation by technologies is solved so as to maximize a sum of producer
and consumer surpluses under the partial equilibrium condition. The solution is adjusted to
satisfy the general equilibrium state that the CGE model determines by the aid of the numerical
scheme of Bohringer and Rutherford (2006). Changes in economic welfare caused by payments

for BD and CS are measured as the Hicksian equivalent variations (EV).

3. Results

The regression result of SPARS shows the significance of all explaining variables from
t-statistics and good predicting performance; the adjusted R® = 0.727. The estimated parameters
basically fall within the range of values presented thus far (Preston, 1962; Rosenzweig, 1995).
We find that the following SPARs in the context of national income level: 1) BD of low income
countries is more sensitive to changes in the forest size; 2) high income countries tend to be
richer in bird species even in small forest area. Then, simulation results by CGE model shows
that payments for BD and CS promote a further forest conservation and enhance BD and CS.
Meanwhile, the conventional industries except the forestry decrease their output because
production factors concentrate on the forest conservation sector, which results in a reduction of
EV, i.e. the welfare loss. However, we also confirm that EV can exceed the one of existing

economy when the productivity of forest conservation is improved considerably.

4. Conclusions

This study has two major findings in terms of understanding welfare of the economy which
deals with composite goods of BD and CS associated with forest conservation. First, high
income countries need much more forest areas for BD conservation. Second, adding payments
for BD and CS to the payment of forest conservation may not always improve economic welfare.
As a measure of welfare improvement, another importance is the improved productivity of
multiple environmental goods produced concurrently with the forest conservation, which,
however, influences on SPARs. These considerations will be significant in designing policies
regarding how many species a country or region should conserve.

By the way, an often discussed topic is the BD-CS relationship; trade-off (Mattews et al.,
2002; Shoyama et al., 2013), synergy (Wendland et al., 2010; Gardner et al., 2012), and the two
sides (Barlow et al., 2007). The relationship depends on measures of the forest conservation. We
believe that the developed model is equipped with the environment to deal with that and

contributes to have comprehensive outlooks beyond those alternative opinions.
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Statistical Analysis of Land Use for the Future Trend Analysis of Ecosystem Services
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Impacts of Climate Change Policy on Steel Market in Japan
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Xiangchun Lu, Xinping Mao, Jusen Asuka

1. Introduction

In order to determine how the ability to pass on additional costs of climate policy (included of
emissions trading system and energy policy) to product price affects trade patterns, it is essential
to analyze the relationship between trade patterns and price changes which have actually occurred
in the product.

In this study, therefore, we will take, as an example, hot-rolled thin plate, an iron and steel
product. We will identify the quantitative relationship of product price differences between
domestically manufactured products, and products imported from overseas (subtracting the price
of domestically manufactured product from the import price of the overseas product) over the
past 10 years. The example will include production quantities, import and export quantities from
and to other countries as well as market shares in each country.

We focused on the domestic market of Japan, and featured it with demand elasticity including
import and excluding import. The substitute elasticity of long run and short run were also
calculated for the analyses of possible impacts of climate change policy on steel market and
potential production leakage.

2. Methodology

This section quantifies the relationship between domestic demands and price increases due to the
passing on of emissions allowance purchasing costs to product prices for hot-rolled thin plates
manufactured in Japan. For this, the demand function of domestically manufactured hot-rolled thin
plates is obtained by regression analysis. Price elasticity value is calculated using this demand
function, and substitute elasticity (Armington coefficient) is calculated based on Gallaway et al.
(2003).

There are two types of demand volumes in the Japanese market which are defined by the following
two formulas.

® Demand D for domestic products only (domestic sales):
D = Domestic Production — Export Quantity (1)

® Net Demand D* adding demand for import products to demand for domestic products (domestic
net demand):
D* = Domestic Production + Import Quantity — Export Quantity (2)
Moreover, net demand quantity, which takes import quantity into account, shows greater resilience
than demand for domestic products only. Thus, import products have a certain degree of influence
over the domestic market, and can be explained from the calculation of price elasticity as follows.
Price elasticity of demand function can be defined as follows:

_ AD/Apd

o= D/p, )

To calculate substitute elasticity (Armington coefficient), from the result of time series data analysis
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based on Gallaway et al. (2003), short term and long term substitute elasticity can be obtained using
the following formula.

Ay, = 8o + gidxy + €2Vie1 T E3Xi 1t & 4)

where, 4y, = iy — Yiu-1, and Ax;, = x;, — xi,.; , short substitute elasticity is g;, and long term substitute
elasticity is -g;/g>.

3. Results
The demand function are (5) and (6) respectively.
D =2075.4770-0.0091 p, R’ =10.1561 (5)
(0.0021) (0.2926)
2 _
D" =3837.2630—0.0123 p, R*=0.2402 (6)
(5.74E-5) (0.1804)

And the price elasticity of 6 = 0.2923 and 6* = 0.1945 according to excluding import and including
import. Using function (4), the substitute elasticity of Japan-Korea, Japan-China, Japan-Taiwan, and
Japanese domestic demands and overall import quantities (with totals for all 3 countries) can be
obtained as follows: (Table 1)

Table 1. Substitute resilience of overseas imports against domestic products

Short term [Long term

Substitute resilience of Korean imports against domestic products 0.19 0.29
Substitute resilience of Chinese imports against domestic products -0.98 -0.44
Substitute resilience of Taiwanese products against domestic product 0.30 1.43

Substitute resilience of imported products from 3 countries against

domestic products 0.23 1.00

4 . Conclusion

According to the results, when the price of domestically manufactured hot-rolled thin plates
fluctuates by 1%, the demand for domestic products changes by about 0.29%, and the net demand of
the domestic market, including import quantities, changes about 0.19%. In addition, this indicates
that the price sensitivity of the domestic market demands can be mitigated by imported products.

For the substitute elasticity, the only exception being China, the substitute elasticity values of
Japan-Korea, Japan-Taiwan and Japan-imported products are smaller for short term than for long term.
This indicates the characteristics of international trade where the long term demand ratios of Japanese
vs. total imports or against imports from other countries, shows a greater range of adjustment relative
to price changes.

It is difficult to say whether the above numbers are large or small. Aldy and Pizer (2009), however,
determined that their values were small in comparison to past changes in demand and production
quantity, and only a few industry sectors required measures to mitigate any risk of losing
international competitiveness. Moreover, Aldy and Pizer (2009) conclude that the production
increases accompanying product price increases indicates a shift from high carbon intensive products
to less carbon intensive products, proving that the introduction of emissions trading systems has led
to more effective emissions reduction. As such an event is the most preferable outcome, it is
desirable to form trade measures that can strengthen carbon constraints of trade partner countries in
order to mitigate the loss of international competitiveness.

In Japan, production leakage values for iron and steel products as a whole are smaller than those of
hot-rolled thin plates which have high carbon intensity.



Determinants of the efficiency of CDM and JCM projects:

Viewing from financial and environmental outcomes
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1. Introduction

Global warming has been viewed as one of the greatest threats to the survival of not only
humans, but also other species in the world, over the last decades. Countries and environmental
organization have made efforts to reduce the emission of greenhouse gases (GHGs) by different
means. Some developed countries have tried to reduce the level of GHGs in the atmosphere by
using modern technologies in certain projects. In terms of technology transfer related to climate
change issue, developing countries have widely implemented Clean Development Mechanism
(CDM) under the Kyoto mechanisms. To make the project implementation more flexible than
CDM, the Japanese government proposes to operate new scheme called the Joint Crediting
Mechanism (JCM). Indeed, the JCM is considered to have some better prospects than CDM, and
some pilot projects related to JCM have been implemented by Japanese organizations in 2013 and
2014,

The aim of the research is twofold. First, it aims to evaluate historical CDM projects
from financial and environmental aspects. Second, it aims to assess whether JCM projects will
have different aspects than CDM projects, evaluating JCM pilot projects. In both aims, this study

empirically examines what determines investment effects of CDM and JCM.

2. Methodology

The study uses CDM project data from the Institute of Global Environmental Strategies,
and JCM pilot project data from the Global Environment Centre Foundation. While CDM consists
of 51 countries with 4051 observations that play a role in host-party countries, JCM contains 15
countries with 68 observations. The study analyzes eleven years (2004 — 2014) of data for CDM
and two years (2013 — 2014) of data for JCM.

This research first studies the efficiency of CDM projects in terms of financial and
environmental outcome in the regression model. Specifically, this study focuses on CDM projects’

internal rate of return (IRR) as a dependent variable in the following model:

IRR = B + %, BiD{ ™™™ + % B; D*P + B DU + 3, B DS + B, + e
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where D denotes dummy variables. D °*™" denotes a dummy of country j. D].Ty”e denotes a

dummy of project type j, which consists of following 14 types (baseline is Energy efficiency):
Afforestation & reforestation, Bio-fuels, Biogas, Biomass, Cement, Energy efficiency, Fuel
switch, Hydro Power, Methane avoidance, Methane recovery & utilization, Other renewable
energies, PFC reduction and substitution, SF6 replacement, Waste gas/heat utilization, and Wind
power. D5¢®¢ stands for a dummy variable that takes 1 if the project is large scale. DJtatus
denotes a dummy variables of project status (baseline is registered): rejected or withdrawn. pf;
denotes effects of year t, and e denotes an error term.

This study next examines the determinants of efficiency of JCM pilot projects.
Specifically, this study uses expected GHG emissions reduction in the log form (InGHG), which

is reported in each project, as a dependent variable in the following regression model:
INGHG = B + X, BiD; ™™™ + 3, 8; D} + B, + e

Note that while the study used projects’ country (host party), type, status, scale, and year are

considered independent variables for CDM; only country, sector, and year have been considered
as independent variable for JCM. DjTy”e denotes a dummy variable of project type j, which are

Reducing emission from deforestation and forest degradation (REDD+), Renewable Energy,
Transport, and Waste Management/Biomass Utilization (baseline is Energy Efficiency

Improvement).

3. Results and discussions

For CDM projects, regression analysis shows that the factor of country (host party)
makes up a significant change in projects IRR. In terms of scale, projects with a small size are
obviously raising more IRR. Considering the status of project, those with Rejected status are
expected to bring higher IRR. Among all the types of projects concerned, Biogas, Cement,
Methane recovery & utilization and other renewable energy are those that produce the highest
financial return.

Meanwhile, for JCM projects, factor of country (host party) does not affect the
reduction amount of GHG emission reduction. However, factor of sector makes up a significant
impact to the environmental outcome. In this case, it is REDD that is the most efficient project
among all sectors.

From the result of data analysis, it can be concluded that CDM projects’ success is
determined by the type of project, projects status, projects scale, and host party, while JCM

projects’ success is determined by the projects sector.
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The dematerialization potential of the economies:
An empirical study of countries for 1990-2010

oJue Yang” + Shunsuke Managi”

1. Introduction

Sustainable development goals to dematerialize the absolute material use of limited resources
by increasing resource efficiency are urgently required. However, the improvement of resource
efficiency may not save but result to even greater resources consumption through so-called
Javons’ paradox. This paper first compares countries’ achievement of relative decoupling and
absolute decoupling on four types of natural resources over the 1990-2010 periods. We then apply
panel analysis to identify the interact relationship between the improvement of resource
efficiency and economic growth. Based on the results, we further estimate the impacts of

efficiency improvement taking the rebound effects into account in a short run.

2. The achievement of relative decoupling and absolute decoupling on natural resources

We focus on industrial minerals, fossil fuel, ores, 2%
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economic base is increasing, and a kind of relative good decoupling is achieved in the recent
years. Then we compare the decoupling resource use from economic growth across different
income groups (Fig.2). Abundant countries locate in the first quadrant where both of the nature
use and GDP growth. It can be defined as weak good decoupling. Countries locate in the second
quadrant where the nature use is decreasing but with their economy growth. Similar results have
been found which indicates that most of the countries achieved a relative good decoupling during
the past two decades. Less than one third of the countries achieved absolute good decoupling. The
left two thirds of the countries have the potential possibility to improve the relevant relationship
between resource use and economic growth. However, we find countries with unstable political

situation, large debts, seem to experience an inefficiency economy.

3. The relationship of resources efficiency improvement and economic growth

We conduct a panel dataset for Table 1 the rebound effect of resources efficiency
exploring the rebound effects Of Model I Model IT Model III Model IV
Mineral use(t+1)  fossil fuels use(t+1) Ores use(t+1) Biomass use(t+1)

resource efficiency improvement, ~ FfeereyEowthol g oga.
0.011

Table 1 shows the results of the  esiciency growth of Y.

A fossil fuels ’
rebound effects test in the short 0,002
) Efficiency growth of ~0.014+
run. A higher growth rate of ores 0‘008
efficiency at the macro level hasa  Ffficiency erowthof ~0.257%%
omass
. . . 0.031

negative impact on total domestic CPI(logged) 0.119%% 0.084* 0.224%* -0.025+%
0.045 0.041 0.065 0.01

resource use. However, the Patent(logged) -0.024 0.136%* 0.175%* -0.008
0.032 0.032 0.049 0.007

number of patent has significant GDP deflator -0.002 ~0.009 ~0.009 0.004+
0.01 0.011 0.013 0.002

and positive impacts on resource Trade (% of GDP) 0.004xx -0.001 -0.004+ -0.001%%
0.001 0.001 0.002 0.0003

use. It may | n d ICate that the Renewable energy (%) 0.001 —0.036%* =0.01 9%k -0.002+
0.005 0.005 0.007 0.001

; Constant 6.684%x 9,363 6.841%% 10.70 15

improvement of resource 0351 0364 0621 0078

.. . N 1424 1156 1172 1460
efficiency at micro level do have R2 0.115%k 0.155%x 0.0624 0.119%x
Mode! type Fixed effect Fixed effect Random effect Fixed effect

a rebound effect on resource use.
The rebound effects is around 13.6% on fossil fuels use and 17.5% on ores use, which is under

30% as most researchers in energy field found.

4. Conclusion

This paper investigates the potential possibility of dematerialization through macro
viewpoint. We provide evidence towards designing a resource-related sustainable development
goal based on the level of resource decoupling and resources efficiency. We find an improved
efficiency can contribute to both the economic growth and dematerialization while the

improvement of technology may have rebound effect but less than 20%.
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J 2 REIFYBURIZ B W TR SV PRI S 72 & O R E BT 57 — &, WK )5
BATOBSICET T =2 205, DICHTZ->TET AT & GMM O iEEZRAWT, #EICED
RANA T AERBET S,

3. HER

FRFERER VIRT, KIFEINCE T 2 PERATEE ORRE X, # SO, Hr&E & B oRFHNIC
AERBENRS D, /N IIFEEFT OBHBOR & SO, BEH & & O BMRITHFHICAE B TIEe 03,
TEEMMICH T 2BBEERD SO, HrtifE & ORICADHEIRIICH BRBRIER TE 5, KIFEIC
il &5 A R OB S 5y 2 RIS 2 BRI, SO, HEMH & & HGHICHE B BIR 13 205 7o, THYLHE
HEIZOWTIETE T, 1ERTOSHAWEEED TP OMREERI SO, PEHiE & ADKFIICAE R
RR3d D, SO, HEHI CIX, THEHFIOBRBEEIR SO, PEH &Moo HkIC b TRE WV, Zhid,
SO, HHHEIZHEE SN TV D HIBEIZI W T, TERMORRRRENH LD TERWINE Bbh
Do IEAMHIZE L0 D L, 2000 FREFLOREICIK T 2 RKIGERAETIE, =2 K47 - A
TOERNPBNEELRG, 7V —F— - 7aX 7 a B RETERIETOED BROWEELR o
TbDEHERITE D,

K1 SO HEHEZHIHT 2ERICHOWTDY AT A GMM

8 SO, HEH & i

TR D BRIE L
TR SO, HEH &

8 SO, HEH & i

TR D BRIGE L
TR SO, HEH &

8 SOy HEH & i1y
TEEERPT o PREE
Ui SO, HEMH & i1y

1.246%** (0.138)

0.993*** (0.0567)

1.159%%* (0.102)

0.973*** (0.0676)

P i s 1 20230 (0.267) -0.394%%* (0.143)  -0.325* (0.169) -0.357*  (0.193)
RS LR 0.405%%%(0.154) 0.327*%  (0.145)  0.537*%* (0.179) 0.362%** (0.131)
HUNREITESY ;  -0.0823  (0.0533)  -0.022%** (0.006)  -0.0644 (0.0471)  -0.0170*** (0.006)
i A5 B IR 110.0  (92.55) -4.682  (14.80) 69.30  (67.17)  -2.635 (16.93)
— N¥%7- Y GDP; -0.278  (0.176) -0.166 (0.110)
THY e 0.140%* (0.0709)  0.0391  (0.0339)
TGP 1 -0.0624  (0.0451)  -0.0472** (0.020)
FEERNE 23223 (19.33) 16.87%*  (7.998)
TCZ BUR ; 23037 (23.69) 16.26%  (8.622) -27.97  (19.40) 15.95%*  (7.868)
Cons -85.61  (72.68) 3.985 (11.68) -37.08  (52.57) 3.730 (13.19)
N 248 153 210 148

Sargan 0.4582 0.0540 0.5956 0.1724

Serial correlation test

AR(1)(p-value) 0.0088 0.0985 0.0062 0.0840
AR(2)(p-value) 0.8120 0.5413 0.8254 0.9622

Txok kT Tk

>, ’*’ denotes statistical significance at 1%, 5%, 10% respectively. Numbers in parentheses are standard errors.
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Cost-Benefit Analysis of Adaptation Policy for Heat Stroke due to Climate Change

O HE—F - RAEH™ - KLHE™ - KEFF™ - KBFRA™ - HEX™
Kazunori NAKAJIMA, Naoki SAKAMOTO, Masafumi MORISUGI
Hisayoshi MORISUGI, Eiji OHNO and Ryuta MORI
1. [FL®HIC
AWFFE D B gL, MR HBEGRICESZIE LT Y A7 O#EIME W BLAND, KMELENC X 5 EF
JEFETCICE B U, BATPE B ORCRMEE HOE ML 5 #E R B E &, B E B OBk
IRf [ M 2 AR L7 BV ESE T ISR 2 @IS R OS2 5T 5 2L TH 5.

2. SWAE

A FE O B G BOFE L A X B 55 (2015)F K O Morisugi et al. (2015123 &, £ OMEIZLL T D@
DCThHsb. REMBAICONWT, HRTTLHHG0HIEEr, £FT 25E ORI xR E
WE—FOMHBEKICEVEENS LTS, 2oL, RENBEAOHIEDHITKRD Lo ickT 2
ENTED. 12720, cld— ANV EER, OITMHIfEREIREE, vIMMEEOBANKELTT 5
e, AITEHPIED DO IR HE & 722 0 BBiE SN DR, (ITREERME TR T.

-1

1-6

Eu=(1-v(1,)) (1)

ARy ORI HESE, L AYBEED GLAHICET DI LICLDEE D, L, LT
EOWREHET D, THIINREBNEAOHHEHHAL LT, HEETHERD LF &% & 2D F G
WA EERLTWD

(c-DwA) -1 -0 _1
- =(1 v@ﬁnl_e )

SNEEET L, UFORNELRD. 2L, p) RRANE S U DI L B O R
ek % 7.

c

(1-v(*,29)

DUJJ:“{U—fmlD5”+fmﬂﬂia 3)
Ap(t)=A"p(t")
1-v°
S e L OMERIE, RIEEB O BEARE LR IEART | TREE DAY L RS, —H,
FHEEBORE L b CHIEED 0 ORERIL DE,A) L0, =R O 64 110 E 0 Wb

SELTB=DE,A)-DE A%, ks, ABFETHNS ST U A%k 1 IRT.

fA)= 4

Lo ST K BRBE N [H 5238 School of Human Science and Environment, University of Hyogo.
T 670-0092 Hi % T HEZ AN 1-1-12 TEL&FAX: 079-292-9412 E-mail: nakajima@shse.u-hyogo.ac.jp
TR RFEACER T AWK 7T BAKRE TR



3. IFEER ®&1 AHRICBILVF VA

) ) HIH] 2031-2050 / 2081-2100
113 1981-2000 % FEHEIZ, ZNE  mas AEY)
2031-2050 51O 2081-2100 ZH51 P U A RCP2.6/4.5/8.5
o FlLBTS SfES TV A MIROC / MRI/ GFDL / HadGEM

PR L R MG 12 K D EVIESE 1 DS A ok i £ e ] 8 1.201/1.211/1.260

ROFAELE 2 B RBNCF R L 72 DT

»5. 728, B 10X RCPS.5, MHXAIGKRIENEE 1.201 AW RTH S, AWFEOBEISKIL, &
LURERER] 2 33 43(2008 R SO RFEEEHME)D 23 52 10 DB S 2R EZHEL TV D, £
EAFEB OISR ORI LT, WTFRORFRIZBNTHEMATHICB O THIMIZKE N &R
BinG. FEETOREY TV AICBWTEABOMEE N R REVL OO, SHEFIFROMELREIT
FEHBETHHAPOHREMARETHY, RLTREVWLOTIERY. 2EAGFTYH, 2031-2050 4
TiX 242 (BEMH/AEMRD DS 47.9 {8 M /4 (GFDL), 2081-2100 4F T 49.0 € M /4E(MRD)2> 5 146.4 15 H
/(GFDL)CTHh DH. Z DO Enn, MAMIZEHO/NIW Y 7 b TORKAERIKE ORI L -
T, BAMERMAZENHET 2 Z ERNDEEOBENLEIEDNTHDLEEZL XD, 2L, Ak
EREFE M S B IELISN DIEFI DG EIZ b B2 b 6T 2 2ZBETHLNELND D,

2031-2050 RCP8.5 . .

11T F—
- e ',;

LTI m—
- =5
[T —

" MIROC ; © MR . "~ GFDL . " HadGEM

2081-2100 RCP8.5 . .

11T F—
- e ',;

" MIROC =t © MR . " GFDL =t " HadGEM

1 2031-2050 =35 J U8 2081-2100 412 35 1F 5 i hin 28 OO #1518 F VR B3 48 CRAL: 8 F/4F)

253

1) SORER, BRAMS, BEAKR, B —F, B 7Y 2 A a7 — 218 KD REH A
OAMAE O FHR, T RFHE 5T - 5% CD-ROM, Vol.51, pp.1-5, 2015.

2) H.Morisugi, N.Sakamoto, M.Morisugi, E.Ohno, K.Nakajima and R.Mori: A Simple Approach to
Measuring Value of a Statistical Life by Revealed Preference, Proceedings of the 6th Asian Seminar in

Regional Science, 2015.



NAFIAMBERVCATLORAE - ERBREDDFT
Analysis of process of formulating/implementing reglonal biomass recycling systems
OHRIBER" - MEREX" - AHKHE - NEXF - ZEHBER"
HMEMEF-SREE"
Tomohiro Tasaki, Rokuta Inaba, Kosuke Kawai, Eiko Kojima

Ryo Tajima, Kazuhide Kushida, and Shigesada Takagi

1. FLC®HIC

BEEMOHILIGTER > AT LOBEICB N TAASA A ABRIZEERMEL HD, N A4
YAZ T UCEBEO T A BRI ITONTE L, BELTHVATLAOEBROLEDIC
KEDOT 7 varPEMINLTET TR, IT78#ELZEBL, BELTLIVATLZDD
DIZOWVWTORBEMIBE TR ELEETH DL, KRR TIE., NA A~ 2O MG~
AT ANDOGE - R A R RIS o LT awioﬁ&@ WlcE®m L, E0 L)
BT varvEToTCHMAERIE CEELEZERRMIICIEL, BE2ETORMEZ N E
MICERSED )X TOMAEZHLIEEZAENE Lz,
2. A&k

NAFv ZAGPFERFEEROFH & LT, ERBERL3DOFE[MERY LiF, e 7V 7 #
BEICLIVERIWICBHORBEZ LB L7Z, 67 U 713 ATE D ER OB G(20134E7,
9A), RMFEFTNEEROBAMB(RLILA), T OMAMEEN EAROEA 0 (20144E7H) O %
NENICHEDLSTEEBEOR R DZAT — IRV X —IZXH L TITo, TOMREEE AT —
DHITRIZEV F LD 2T, 2016F5~6HIZENZENDO ERICHE L TV v V& 217
W NEDOHBEBMZEZIT> T, MR ETERI T, orRITiE, I Y =275 (2013)
DI0DERE A 7 — v (FFIR) 28K L T4l T L/ THEE - G ) 98 - 583k T -
FHEE ) TAM - M) (RMES2015) OFEXoEHW,
3. ®R

BAHL GIZHB T HEA RN =S EEZKLCRT, TOFEHTIH, A X UHRERMGKPREI
NH2ETCOHEAEAT V1L, TNUBFEOHBEXMNLE, A7 —Y10OHEOBEW
X TEZAHAZRL SRV EADOHE] THY, BREORKZ ZEICBCENFG Lz, &
B, BENRNERT IR0, L LTOEYa VRSB ETH-7-2 LI2MA T, BEA
@ﬁ@%%ﬁﬁﬁﬁ<ﬁOT%TWﬁ:&ﬁ%50L#Lﬁﬁ%\:®i5@5957ﬁ
TTIATEHRICRE LD TIER<, THITEPEMAIC R SR WRE S F1EL 7,
ﬁ%&%&Wé%E®E€:i@ FROBMICADLDEEZERMAABEH T Z LI d, H
WMOFET 7 X —%BXAALTEaT AU N—FHIEERO EY 3 VR EICHIT THAHE T

* ES BB BFEEE - BEREMWAFZ & o ¥ —National Institute for Environmental Studies
T305-8506 7R R >IEHi /NIl 16-2  E-mail: tasaki.tomohiro@nies.go.jp
T LTIEERRTFRE AL RERLX -1



ARl NI BEFHEOELE
iagg AR TR TRE
1= —
BEA (RT—¥1) DEE
ERR R
OERICE SERED ST A% OFAKLAIR | @ARERE [ =P
BE VA ’ e [AE1EED [AEHEREAD | ERORS onE
| BPELROHR MEETL. KILE | [RE] &R
[RE] BRI, ISFv= ARk | EEED [RE]
(RE] EREEREAFA | R OMESS OXEMMFOh | ERERO | BRPEA L BT ¥—FHE
DR - BHE TR I E TR, | ESEQELSBR | B BT, TUAMEEREL| BRND R | 9. R DAy, BIRD) S+
=i ] O—H I iR T HALFT, EEH | Bt teo EEAE | SUSLRET IARFRAE. £
RETHATLAL | Ty, % CEEERONE T, U)Mﬂﬁﬂ! A B LBED
WA A G, MBERCEok, |EIREH0 e EL. ASaE HGRENELED
Fod & Fo (%R RENERELE LB AR ;ﬁzﬁi}é}?n BRNRTEENT,
RERC TOE 3 SELERE-WEE | W SRR f15TH N
B N Wmmmmm— a1 S P e e
SilnigD P
fth itk T D HAZHO ‘ D= W11))
EHHFEE |7 BE{
[rE]
. sl s
@;E . %ﬁ ) . ATIIZBRIE Y,
)
ERTEIOMELYD
ey REAAESA, (T
SR s— B3 ELSRFEIL,
AHFoLT,
sy
Ll - mIcEELL Eloonst .
snue Q| [ Eaanie 3 B o ik D
B SRR IS otz e
s BeY Platetid ST TES I
w - SELYTED (S
Q3R ERAATERE
e T
g‘;ﬂgf%é’mﬁ HLBE
i DfEd
SELHRD ’ 07 4] ’
BE N—0
| ARET
[hE] uRE
R, EREROEY
0 l%tb‘[ﬁlﬂl%&&ﬂ 1 (mE]
GATRR B amien [ s
; © 5 L q
SCRENIZERAE £ 1K . BN :mr T rﬁm&zﬂﬁc =
DER~DHEOD Cﬁ;?;’s!"éﬁ"“* o 7T EHHE
HEtEERY, - e B, - I t]{ﬁ]’ﬁ&[:

1T THREBICLDINAAIAMERIREFAGCGOER M) —FHHERDH
K1 4O0AEICHTETIVAVER

Tl i3k xilFEE Lo L TWnD, NSt

.= T REEE O T HALICRI L T & A PR

S
Tl
5]

M COFEFRELED, W) VA 7 VE 1E Tl 75 F¢ £ AT 42
ffroRESCHIEFH T2 BREZOB I E2HGL720 @ HigTo%H
g NP 2y s | PRI R O Al H
DIMFME 2T 2 L2 oRR > T, TR B e L o 2 o0 Bk
D % D ) [ 0 53 Bt i RS0l D 25 ] D 53 Ay o I 2 0% % A T
FERNS RUSRT T 72 a VEMPEBGHLOE |k 0% Bt 265 5
RBICBEWCEETHL L EZ bR, @ a7 U — T DRk TR
o g | BN DO EIY T - Sy H
AR - Rk 7 — 7N O A FE EE K

REBIZ, 7 V7B nwie i &
CIESHEHLEB L BT 2,

2 & Xk

Y ANR—=T5(2013) I T 7 U § 2#& TRPER G A AL R IE © (2015) 40 o BRI B9 8 1# (2
HEHLZHBAOEFRBR Y A7 20 REICET M. F10E A A LCA Z2FE R KX SHEHE
EEHE . pp.-150-151.



WAL~ AL DT I ANFE—EH~OHFF ¥ L Y
A Challenge from Algal Biomass

OEHE"
Tun-Yen WANG
1. 1T I

BRZHSICHTETRIAF—EHERLIRX AT —I v 7 20T F U A TlH., BAETRET
FINX =D RIFImD TEERKE 2> TWDE, TOF . S FREFO R IX, &G0
PRl WTHADRERIES RO - FRELT, HAKEEHICEARED N TND, TD—
T BEEOHEERLHRMMHBEOMBIZ OV T, Ao FREO Rk flREVEICBE T 5 iim
WRALLTVWD, E0bif, BEERADOBMSLHMEO BHEICL > TR X LE
—%ﬁmﬁ%#%@émfmé

ZDR) BEEEMEVIFEFEICEVEMEEO 20 OEENEZ R TEEANA 4~ 28
. AHREBREE L TOZRXAFX —~OEART AV 2R LICHRHEEREOEHZE
HDH, BARERNICBNTSH, FEALZARL CHMEELZ XLV —&RE T2 —HOH
FRHBEHEEL TWD, LALENDL, 7AVARA—ANTZ U THICHINIEX, HAX
a2 MEICH T - EEO REEEREN OB ICELZORER RS TWVWS, #lx
W, EHIRI AP L 0 EREFREANMOEREORELH L2 L7272 (Wang et al.
2013),

AW FRIZEEENA T AOZ IV —FFICHlo T, BENA A~ AZHA L
RFTRLX =V AT ARRICEET 22010, MEROKRKEREREWIZ L 554 T 88
SOOI OIF 2, WA ERE & L TCOBBE AL F~ 20 3 )LX —FH iz i
fli « ST oOMHELET D, LT, "M TBBFEEOERICHTZY , BEEKOKREREK~D

WEZAENICHEMT 2220 E L, BREDRET ARG T OKE = XL X — 4G
MEIZBWT, AEREREYOAIFA Z 0BT ICANTZBEEANA T~ AT RV X — P PHE
BICERT 27200 E1T 9,

2. FATHESE & AW O B R

HAENTIE, RELZHMEOEMICE L CTREBROERT 2EAWVWEFMT 2729
DEFTIE LT AIMESERBEMFEF ZIZ OV OB IR TEY, v 7 o2 B
BETPTHIC—EORREZRZT TWD, £, BFIFTERESHT NG O H —RYEET VI
HHFE. B ZIEPE 00T R ENRNEL Ao D,

TIUHER R AR BB SR AT AT B S SR B 4y BT AR £~ # — (The Center for Advanced Policy Studies Institute
of Economic Research Kyoto University)

T 606-8501 F A /2 | X &5 H A HT E-Mail: wang@kier.kyoto-u.ac.jp



— . BEENEZDORET 7T 4T 4 OB AELBEFKEZ A S 2T LERER 2SR
ELT.HHIZE DS D (Nakamura 1999) 0, a2 b L ICEEXEBERERICE LD N5
FEWHEEER ) (FTA 20000 ERET oD, NHLIZZ N ZBORFEMGICIE A L, 3k
OMMHEDO 72 —IZMAx TR LT —REEYO 7 —bBELEHF Il —
aETNAERBLE ET, Z XX =0 B U —HIFCZ 08 A #E B RO Z 1T
> 72 (WHE&KEH 2006),

RIFFRIZERDOAREREREY & RIERRERE 2 FZATEHAEFTRT X LF —AFER
fir 2 kAl - T OXRE L CO, ML « BFRFEDOEANICHZD | BELORFRE~D
EEZOENICHMmT 2 2 &%Wﬁ@ﬁ%k?éﬁ@FﬁMﬁﬁ@%&@ﬁn% . K
REFEAS AT ERBEEBHMEOREMICEM T 2Rk = R L X —H IO R MEE B JE L
FRAFMET LVABEL, ThE2HWVWEY I a2l —va itk y, REBRE NS
INNX—Hfff, T2 TELEVDTBEEANA T~ AT R AT —F MO %KL - EIC 525
MRS, ZOERZB L THARKRORFEHRCEERE, £ L TCREDRT AP HEIC
5259 R%FMT 2L EebiC, WURBKOHY HIZOWTORSEITIH.

3. B E T L DML

AT, BERRZEALLELEGOZXIAVX—U BN —EESCBREEY LB FEEIC K
FETEES R, RBFHAE, EXEEE, BEDHRITAEHEZ L CEEDEOHIRIZS 2
LHEBERALNICT LD, EXHASHIELZEXIC, WEBIOZ XV F - - fHR
EFNEERB LY IaL—Ya BT EHEETLI L ERR D,

2 & 3Lk

Edenhofer, O., Pichs-Madruga, R., Sokona, Y., Farahani, E., Kadner, S., Seyboth, K., Adler, A., Baum,
I., Brunner, S., Eickemeier, P., 2014. Climate change 2014: Mitigation of climate change. Working
group Il contribution to the fifth assessment report of the Intergovernmental Panel on Climate
Change. UK and New York

Nakamura, S., 1999. An interindustry approach to analyzing economic and environmental effects of
the recycling of waste. Ecological economics 28, 133-145

E LRSI ERT, 7 27 KEER S FEAME T L (AIM). URL
http://www-iam.nies.go.jp/aim/index_ja.htm

43, 2007, ARG O % Hi B 08 — i s 7 L O B 3 -- Forward Looking O il siIZ 25
< Ml 8% % 43 41, RIETI Discussion Paper Series 07-J-043

AR — BB, 2010. BEZEM PE MBI L 2000 iR, FAE H KT
WH T, JK#EGMEAS, 2006. FEZEY O = 3 v X —F (2 B3R o 7 Al . M2 A58 36, 21-35



ERMEREDOIVSAIVLERDRSF
S U LIERBRITZAVENMATRABRVATLAIEATORENS &-
Policy Implications of the Use of Feedback to Enhance Environmental Outcomes: a Randomized
Controlled Trial of a Food Waste Scheme
o¥f &t A F* - Sarah Cotterill™ - Peter John™"

Hisako Nomura, Sarah Cotterill, Peter John

1. FLC®HIC

EU TiX., FHI3ME N OFEEMREAEAL, ZHIE— ALV ICHET L L3580
Lo BEEYOHENICET 5 ERIES  (Council Directive 1999/31/EC, 26 April 1999) 2 X
V. HEIL200641C, 1995 FEOFHEMEFEEY R A B O KK L, HAZAH S LD A EE
PEIEY) B % 20134F F£ TIZ19954F 0 50%, 20204 £ TIZ35%IZTHZ L EH TV D, FEHE
MIZEENLAEEREDIILI% T, ZnoExpilT5Z LT, MW I N D H K
VEREEHEOEHGZHB L TV LERH D, AT, SR BICEK S B AITH
(Schwartz, )< ££ [ )7 J& & % (Tajfel and Turner, 197912 S £ MITHEN & W o A L HL
ZRRALTCIYA I VEREZRT I ENRTEINBRFNTH, T bbb, ZRLEFLOEOR
WIEBEIEY ) A I VB RFLEEME~DOT7 4 — KXy 7 & LT2QEAR M — K& fih#;
CEMNTDZETC MU TE CERHEHICEN T, HESEELEL L CRBERZ A L.
EHMOMPER LD CICEHANDO Y A7V U TR ERSE E SR ~5 259058 %,
T oA M REATE W EFEER AT WVRGE L 7o, xR Hsix, AEMEEEDO Y &
AT NERA By NEELLTEHEALTWEREEY Y T2 AL—DF —F LK 27
VX318 E I FE 99,082 TH D,

2. HAE

ZOWRTIE, ZHBEADRE VAT v 7 ET A ERWT, HHBAEHIL. BAS
Iz —fEZEcey, M) & TE) 2EE L Totrairo>, £ LT, #HBEREEIC2
Eh—Fa#EML, BEOT7 4 —Fy 70N AR ER 25, R—tHELH IR LHEZ
OB, EOMBEBERERH LD, W OO EBNREZROBAEETT ANMEY &5,
e AN (treatment) (21X, B & THELWE] O A=Y REIM S TEY, 2k
HWIRES L0 EFEESREWLAEICE TRE B0 AICiE TRELVWE] 07 0 — KAy
IRIN TV, £, HIBOMSRFERESLCHEBEARSZMICEZ DR END D L RE

JUIN K22 B 22 BF 32 B Faculty of Agriculture, Kyushu University

T812-8581 & fifd i # X 45 5 6-10-1 TEL&FAX092-642-4348 E-mail: nomurah@kyudai.jp
T R TF RS — R E N R A SR T

T my R RPN T ALy NI BRI R (BE)



L. . mBEMIT. E] ORSIVEETLILRELT, TLOoBBMICE AR EL
HETDH, LN -T, AR LE LT, BV AT IO EREFEELLETH DT
& O # WAE (deprivation index) & v v Z it Z L THEOERKIT, BEORIICHEL TH
e S EdeH O 2 BALE L Le, M IO 2N, NE . rBA S, HjE Mk AT
mENT L& BREDRBGOIZELH Byjy T2bH T2 L0 (random-intercept)

ERE L. e ilx OMBOBEEBETHY (DO RS ERT I LB TE L.

Yi(ik) =ﬂo(ik) * 8 1)

T LT, ByjolEs Uy EOFREMEE | Vo HIKDOEEETH L Z L0 6(2), T VE)ICE
TR D ENHKD,

Boiy = Voo +Uoj +Vox (2)

Yi(jk) =Yoo T Upj T Vo T € (3)

3. AR

I

B, T A= Ry s ThBA— FEFORAE. EO | o~
URDEND 572, ROOPHER RSN T o - 12410 b
BEOHEE L LE, ZLT, BAEL RZIEL, B | o Gion
— FREONEEOME~OBIMIC R DB BR b o, o [T i
NI, SEOEBERS LRV AR RBERSB 5. 2 | oo D1
CRBLBURDDER DD L BELDND, £, (B | s wo0n_

treatment®strectsize (0.001)

3})6[1\!3: F?IE Lb\%/E:J 0)7 /r — ]\v/\‘ D4 7 j]»—« ]\“75‘)‘2@%%“ Being the above average | 0.438%*

street twice (smiley-smilev) (0.109)

EHAC Bl A DEOT 4 — Ay 7 B2E%bNEHA L | o oD
DLW R RAE R L, e, BREOHVERIZE ST [T s
RVWHIIZIE R TERIMICADEEEZRIF LD, ¥ 70 | scomensownsmiey E{%
HEHF 0> HEH 38 75 50012 B UE T BT 1D B D 7R o o, [ttt Eﬁ%
| Smgle 0.460 (1.030)
4. &m Y
COBFRTIR, BOVIA 7V T RET 4= RA YT T
EUEA = FRERSEORRARSD D | SIFEBUER | ey T
ELTRATES S LA SR, RESEREERS O iy e,

HESTALEL = 2 R AS1 R B2 K, — ik BEFEM L b 85K
YRTHY, ZOXD i EMR CHBEMEELEY OS5 E
SHhHED TV ZEIIITBHARRBICL RN nwWx XS, — T, 74— FKRv 7
USOmoF y Plik E Dl 20k, 74— KXy 7 (I— F&EA) 2FEIELEZHR
DERBREAODEEEZTHL TRV LENE ZORFHIOWTIEASHOMEREL Lz,

*: p<i0.05 *#: p=0.01



oA VAMOBEEMBERGBEICS TS50 —HILa T2V &N

Domestic Content Requirement on Ontario’ s Feed—in Tariff and WTO Ruling

O&i KE"

Haruhiko Dohman

1. FLHIC

A FH e F 2 U AN o E GE R E B B (FIT) or—Frvar7 v id WIO T
ARz X LT —gHF B TEmINtkIOFEHNTHL, 2V FMNTIRY —~
Yoevavy %D 2009 06 FITZE AL, (1) [UEEEBHSFR, (2) 2I2=7 1 5%
FRO3ERE, (3) FlhoReE - EXBRRE LT, BEFTRBRT R ALX —EELEDIT
T&h, ZOFTHEAER - 2 3a=T s ~0BBEHE L —DI L3 T Y B EOR
BAER LTV T, FEMMAeRMALE LTETFLRD,

AFETEH, 20F 2V AMO FITICEB T 2ne—rars oy e WIO % i 78 & %
LT, HAMED XL -4 Tt —hlarys o YEREATLHIERE WIO OFE %
BlA 2 VAN FIT 226 OHEINC >N TiEwRT 5.

2. aWMAE
WEFEFTINETHFX A2V FINICEB TS FITIZOWTHMGFAETLE T IR
ERNEICHZY, FER - 23 2=2TF 4 FLOFEOHEHNIEICOWVWTHIZIT > T
T, AEFZEOF L Z YV AMOREDOERICHBER R ELEMEL LT, A2V FMD
H—=RN ATV ESIRE L, FEEIT .

3. AWMEBR

3-1. BEFARIRALXF—SHBICETI0—HALIVTUOIYEROESR

F B2V FMUNTEARS TR A2V 7 FE, AV, 77900 ED
ECT, AT LY —fpHcon—hrarys oYy ngfihcnd, HERMRED XL
X—dtug—HLarrrViZonTEE SO Kuntze and Moerenhout (2012) TlI, =
— AN AT Y EBAENRT RTS8 THRMAT 2T, ORFEHRE (70—
Va7, EEFR. BNOHEM) . OREST TOME (PRHEMNICEIH ST TOMO
Ailli B 358 GO B AN BT IS K Dl A Sl T BRE RN O EINBER) nETFLbND, D —TF T,
OEWE > DOARBRME, OQAHRHELS ~ORE, @EHMRFEERM O I & LT @ H
B, OME L HNF M OBRFENRRMOZEL VI A O TETEmOHH 2 & 5,

YONLEUR R F PR AR A 20 R 1 1k R AR
P E NPO 1E NEBR B — % L % — BUKR A 28 A
T171-8501 H i# & B X & 3-34-1/E-mail: dohman haruhiko@rikkyo.ac.ip




3-2. A VA YAMICTETI2BETREIRLF—BREOREH

A H VAT, 2009 FE1E 7Y —r 2 x X —k (GEGEA) 28\ T, FIT 28 #
ANENl, 207 ) —r X VX —EOR TR, BEER-ala=7 4 ~OEHEE LY -
-2 HE AR LTI = rarTrVERMAPAZS L, o RFLESORREMN
RERBEREBR>TWNI, —FTFITIEA XV AMIZEIRFEREE S MELH Y |
V—~v - vav /7 BOFAETNET XL —EREELZMNREFOEEDO —DIZ LI EW
IBMMNBRZ D, n—ANarTrYohREMETERNNE, F ¥ U AIND FIT % B
BMLThD 2HERETATAU EORBAMNEAB IS T,

3-3. WI0OTOEREAVEIYUAMOBEEER

HAB LD EU® WTO ~D#E#HF T, £ U AN FIT X WTO N v L EfkZE
BATOMEICE-T-, ZTOFFEEZHR T GATT % 35, TRIMs % 25 (NERMHEXH)
EXERD, BT XEFENB LA 2 FMBEFICRENE S SN, T2 U 4N
FFIT2GFRSED - F T a—hArars oY BRI REEL T2014 4 I2HBE LT,

4.

FrBAVAMO FITICE T u—hrarsryE WIODO@EmMNMDLOHEINE LT, 4
YEUFINTY —v v ay JHEDOMNNORY - EXBRE LT FITZ®ME L TH 2R
FEXRR 7V —r Va7 bAEBRHLERN, BEARZ XA S Tr— a7 o YIiC
OV b EHBLZEVIA XV FMOET AN WIO L W HEHESH VAT LATHES
NicE 525, —HT, ZhiEFHRMERELE LTHIRADIZENTE, SHORMBEE
HMESCE FERBEOaNXT 4y PEHES LTHEMIIGETEDLILEHF IR,

FloARNR, AR XX — O R & ko &I 70 Bt o7 88 72 B o 15 B I
OB OBK LIV OEEOR - IV A —FT— v TREETHY, QN >E e 5 Hl
B IAAE O AIE D 72 OIIE, AW - HIERRF Yy R T A EALT 4 70 FNB LD —)E
HETHD, DL, Z7a—"{bOHF TKRGH ARV EDOFERIE OB S BWML

HEBEELVOREBEFECT —EANBHORFDIROLEL I HIm O TV AT
NEWnweEExobhb. m—Aarsryhba—A L —EA~DEBEZELNLTND

B & X

B s Al - BAMRZE B (2014) T T BAWRE T R VX —diff o [5 E A% 8 B E L n—
ATy PERO WTO HEEar: (L)) TEEEFEEE] 42 (5)

Jan-Christoph Kuntze, Tom Moerenhout (2013) ‘Local Content Requirements and the
Renewable Energy Industry —A Good Match?’, International Centre for Trade and

Sustainable Development



EEMEERFEICEICBEAREIRLF—REIRMIRIBE
—RBEARMRIT—F I TNL—TIZETI2ER/m DO, S —
Study on Power Generation Cost of FIT-based Renewables
-based on the discussions of the working group of GOJ-

fEiE R

Izumi Inasawa

1. [FL®HIC
HHEFROFEE A ML, HPEOMKROZX VX —I v 7 22 BET H L THERE
WO—o2LDH. I, ﬁ*i%&bf@&ﬁ@@ﬁﬁ@t@@ﬁﬁ%ﬁ,EE#ﬂX
Rk L7e ECTEREZERTHIEDICHLERER THLI006 T L. HAEITE W T,
2015352}%4:‘9 5 HIZE Y ,i%(ﬁi%/l/ﬂ‘r JTO3E A MRIEY —F o 77— 8
W, BIEI(2011L4E) D a X MMEFEAZR LOOBRBE N2 ENT. ZORE, B XICIR5
FE AR MOEHIZTOWTIE, BEEAM R E B 1T 2 FIE 23 i FE R LS S T
HEDHKNS, TOBBSEAFIRXOREIRAMILEEET I HFEREH I, AF
X, A RoR ST [ E AT RS B B EE I B0 2 I oD A A E IR IS T D Wy & oA
DEEDPOLRIET HZEEHMET S,

2. WAE

U—F% 77N —7IZB T 2R TIE, B0 EMEIcE o887, ¥E
T M ERERE D FIE O A4 & % @ﬁwkﬁm%faé&@ w2 B S
fzio 29 Lizdmmd b, AR, W E M E B EE o (1) 7 =AM A& & 1 k9 2 FHE o Mg,
QEBEOFHM, M OGREFLHAZ 4 & DOk, OFMERITD X, [HE M E EH E &
CRFEREM G RICLDBEBRILREHEORN T ORI EFHEFHANENL T 5.

3. 4

(DR M 2R T 2RO  ARIOU—F 0 77 V=18 iEmi i, [EE
ik B B EE I 35 0T 2RI IE, FERZEOGA U%%L@ﬁ%éf&é&ﬁéﬁ@#ﬁé
AUtz E RS B U B A O S ARILE T, AR XX — O EMKS L, i FE
FERZ T L_E TEERFME) (LT THEEMME) Z2BELTED D L I N, 512 3
FEMICE Y FEZORMIZK T 2R MNOEE 24T 5 ive = FI (LLF TR 5B &R )
WMz bhdZebholc FHEMBEREZESIE, THERMY) OoREICEL, SH
BT T U v %o%%‘%%ﬁ@r$%)X&J% LE L NI 4§ 3 (IRR) %

FRER R ELNER FAEAMRED 2L X R F LRI E Renewable Energy Economics
Program, Graduate School of Economics, Kyoto University
T606-8501 WEH £ R X H HAMB E-mail: Inasawa.lzumi.3c@kyoto—u.ac.jp



BELTCERL V=X 7 —T0#HmIELD 2MOFEEZ SR L T50, 2t FEE
U227 BEAEVWOIRZEMAY S ENISIRIAELE D 2 DOEEN LS 5 L, TEIEFE] 1X%FE
EIVRIRENWTHOIBRIENRZINDH o THY, THRHEEFHE] TFEY X7 LA
WE BRI 2N SINBRIEN RS NDE S THDH. —F, MEBRIZOVWTHEEY 27 AE
WO ERFH Y 5y AR REE O LR TEH T 5 &, REEFAL 7 X2 E D D 95 3 W = 2% 1 1
AL 2 & LTHET 20, BRI 0RNZ2ERFEORE Y A7 2RT LINDE
BEviz HWZITHI E LTV DHE-T, ZhiF THFEEY X7 RAEVOREHST THh- T, A
ORFEFAM A RIC LI VIR RSN DWWy EE25. ZH Limatrobix, ERED
NEENDBIE, BRI ONT TReRIEREFE] HoOHRNHELTWDLEHFEML S 5.
EBOGRM : SR OFEm T, FoxoFE (TEEFE] X0 TRREEFE]) 206
fEROFEERMEELEZLI WS ZHT 2 OEEFE & HW Lovih LaL, BRIER
fili 57 > F Tl & IR ﬁLT%%%)X&:muk;0%¢®$M¢%%ﬁbm§%ﬁ
LD G, BMICMFEDOEEZ - XOBBHS & T2 2 L IXMmBMICHIG & X
S27, (DCEHELE TReAEEFE] MonEEFEEFML 5 5. (3) JRH L HA
Gl OB FREONMAZ S THEPAEOER L HMIICE TSN LIBEIHTHY, &
TAXAOEBFHEG FRIKICHSL2ETIEIErRBEATHLI OB X VICHE S EREND, il
R ERKRICH D EENBEIIEE LOME L FEMR T LoBRRPRINT. B R E
SR OBIERMO — Ak 2 BERARBRERBINICE T 2EEORANGIE, EIIH
BENPOBNENDHF-RXMBESIIH XA FETONK LRI LD, BEEIZHOHEA
OIS T2 W. 72, #iie&Tchbdtofald, L@ oOWNERIERT D% LBl 5
WO ERMHIETH DL EF 2 DX, vk, MHAZMHE&EOFH LIFERICE > TEPIEIRIC
VELERERETLIATRLELSZD.

4. W
AR —F 77N =T O TR SN REOF L, FIE O R ME IR & D
FOHRPLRENRDH Y, SHICHEmMPMHINLINESLEZLND.

DBEM R ORI 2ERCHEM SN EBRLOEMYSAHE R REI A M ERE SN,
" HUTo#RICOVTHE, RABET ALY —HES REX MNRIET —F L/ /A —TH 1ESE
CER2THE2 A ISR VREE2REEGCER27TE 3 A3 A)EEHS K.
i omR R i6ﬁ$ﬂﬁiiw¥~%ﬁ@%émﬁﬁéﬁﬁ%ﬁﬁ(%%&E:ﬁ&:ﬁ%ﬁﬂ
—~ \BE/REEL 8 $=4%2mME.
VO EM RIS L. 201542 A, KBBEUAOREELEEFICH L TIE, 3ERBR LI XX AMICHT D
%w@mﬁm@énéa&mm@ént.

SR ERFEMEAOEMN AR EREA (RRKE ER CEE A S - AREEEESE AR
VI e R A B BT 7 0 R 4 I o i s 25 B o kf He o0 AR S 0 bR A 1L 3R (B M) %
EARLELTVD.
VD WM R R EIFIE B LT, EHE R EERMEICAE TN ELERD.
Vil i BR B BE P S BT AR JE MG (2014) TR E = A b o B FHE A L B A 0 B E S
N 2L ZLERTCHMAMEIBELH THY IR PEARMIGEOEEL RSN DN, KBIE, SHR
H&mNDEFERBITERLTCOVANVEOMHBEICERL, BAShLIRELDEZELZ2RAT 5.



EEEEFTOHERBNITHEZERE L -BEETREIR LTI —HXRBREODE:
EEMEENFE. RPSFIE. FULS7AR2) JEFITHEDLBSH
Policy effects for promoting renewable energy production under strategic access
charge pricing with alternative vertical structures
OEIJI=FH*- BB
Yukihide Kurakawa, Akira Hibiki

1. [FCHIC

[ E A B X AR R VX — O BB 2 BORICEET 52 & T, B4
AT AN —RKEBEELHEICHEMIESL 2 L 2EX LHEZ 2, Ropenus and Jensen
(200) BN R L TWVNDEIICEEBEFEITNEERM~DEFRK AN (T27E8AF ¥ —V) %
RS ICERET 2 2 E CHIE O R 2 ED L RPN HFET D, EEBFERIC L DEKNIT
BEEBET L% E ., B E MK B BH S MO S EOREAICERXT, 2T UL EMICH
AR R ALX —EAELHNEE L6 E TITRWATEEN & 5, AU TIE a) @ & il #
B FITHE, b) 7L I 7 A% U 7R FIT HIEE ., c)RPS HIEE ., @32 D il BB P fil A % xt
G LT, EEFETOBMBMWITHZH RMICERBLLEGAEOHIEONR, BLOIHEE
Sy Bl D R A ISR T,

2. WA E

AW TIHME EBEFN TV IR ATHEEEZE 2 5, MEHEE T ARER
EEY, BFN 7 VB ATRERI IV —REELRKELE K E L TITEHITS, 7V~
VEETEEBEBLZEREAMEEEICKRTE L, MESETAERES L 7Y VU ENLE
AL ZEEbE CHEFRS THIET D, WTHOBELAERERESZIRGET D700k
BHEICER T OILENG DL, MECEDNEEMEZRATIHENEERA., H3IHZDOXE
(EDVPRATOREDNRESBECTH S, MERFEIL, a) [ &+ H B E . b) RPS il B |
DTV IT ALY ZHRFITHIE, OVWTALrOHIEDOL E T, 7V IEENDLFAEFGE
TRALX—FEHWMDOD I LE2REMTOND, B, AMETETNTHLORIELEAINT
BoT ., MECENFHAEATRBRZ XL —HRMEZBHIZHRETCE 2R EXVF~v—7
ELT, BHENFHAEVMEZ XLV —HKEEZLHNMI TR 0EREL L1,

7V AR FE TR B

np = Prqr — Cp(qr) — aqr

Db ET, HAENREZ ALY —EBRMEPRBIORT 7 B AF v —V/#ka A hak i b &
LT, BERBGEEZRD D, GO EHREEARETH L, FIEERILOIEORMIENL . B
A FHE = XL X — O A B B qr(a, PR)B L O A8 BT 5k Pr(a, qr) = Ch +aN i £ 5,

2. 1 BE#HSE
TEESTTMEREL, 7V VPRENOHMBERENLTY ~EDT VAT ¥ —

VEMNT A ENTE, MEERRKICTAZEORT 78 AF ¥ —T L BB ERDKYE

RS D, BEMBERGE CIIFAETES R LT —BRMKE B Pr=PcHlESh, 7L

* BfEHKZH T %Pt Faculty of Science and Engineering, Waseda University
T169-8555 H I HR #rfg X KA 3-4-1 TEL: 03-5286-3140 E-mail: kurakawa.y@aoni.waseda.jp
O R FEE Faculty of Economics, Tohoku University



ST LAY ZARIFIT HIE CRR/ARHBMAKAPIC —ED 7L I 7 Atk EFE LI KYE P =
P+t ITRESND, Cu()EREEHEM, RFAEEFX BT IEEEHETLIE, 20
Gﬁo@%ﬁ?f@ﬁﬁ%#ﬁﬁ?éﬂﬂwkk% FRKD LS ICET D,
maXPQ — Cu(qu) — (Pr —a)qr(a,Pr) — Fr

RPS fill £ Ci1x., B3 EEL ﬁf%ﬁéﬁ%ixw#~ﬁﬂg®m4&wﬂ%#ﬂ%ﬂ
DEHEELLTHEZLONL2DOT, MERENEET 2 FHEHE R EIZHAETRET R L X —
W EEE A TR X HITET D,

g}gﬂfPQ_CM(CIM)_(PR(a:ﬁ(IM)_a)',BCIM_FT €Y

2. 2 EESH

FEEDHET T, BIFOXEFXELEPAAMNBEZ2HERICTL2IOICT 7 AT v —
VOKEZRD D,

m;lan =aQ —Fr
I TQEEBNREMEETQ=qu+qr TCH L MEREITIEARERZIIELTT 78 A F ¥
— VU REFREAICSHL D, EEMAEBEREE, LI AX Y 7RFIT HEIZEB T 5 M
i A 2 O R o R Ak R 1
r%aXTfM = PQ — Cy(qm) — Prqr — aqu

EEIT, RPSHIECTEHHAEVRT ALY —HHEMAEERH N TRRXD XSk D,
IT‘;zXFM = PQ — Cy(qm) — Pr(Bqm; @) - Bqm — aqu

3. FHBER
MEKSO FT., BEMBEEREIEL LI 7 A% U 78 FIT Hl B O 855 1L~
Fv—27 (WTFNOHRELHEAIRTHRWVIRIE) & —FL, BAEAAMREZ XLV —KERE
EENMESEL20RNEIREIN2VWI ENRENTE, TREMERENRT 7 BATF v —
VEBIMICEIET S22 LT, EFEMICEFMSICB T 2 MM &R U R ERREICE @
LtF%T&é i ﬁLmeﬁffi MERERNT 7 AT ¥ —T %5 & LT
AICHOLOHANEZ RN —ERAHLRELI 250, BIENIZT 7 BAF v — ¥
%%%LH%%yty%47ﬁmt%#@w’k#réﬂtwjmmnﬁ®77tz%k
— DICHET DI D &N —(0Pr(a,qr)/0a—1)qr =0 R D 2 EMBWVWR D, ZO%E, EHE
MET CHROLFAANED AL —REEZH NI T2 RN EHVHEIXRPSHE 2D,
HEESMEOXEL I LR, BEMEERHESE v I 7520 78 FIT il &
TIXEE S %@ﬁ#ﬁﬁ%A EARTHAEARMEZ XL —HKEENL LI R o72DITxt L,
RPS HllE CIIWICHRE DO SN BERE LV DR Rolz, ZOMEIT, BREKEG TO
RPS il B Cid, Jh 5 AR 3 25 BRI 1 1 77tx%k~v%agifé4yty%47ﬁﬁﬁ
Lozl LT mEDHE T CIXIESEOLEBEFEENBIEMNICME L& LT D2
ETCHIEAEMEEL2R/MAA T LICEERLTWD, FEEMASERHESE 7L I 7 A
& 7 R RIT i |2 omfﬁ FEEBBEN M EEEICL D E FMEN R MR E L A A
REICT 2720, MESHO P EERG LIV FAANEZ AL —RKEENEL 2D,

SORAFZE 1L JSPS B & F FHF5E(B) GREE 5 : 156K17058) ok 2% 77~ D TH 5,



Does corporate environmental performance change through environmental policies
between pre and post 2011? Evidence from firm-level data in Germany and Japan

Lara Makowski®, OQi Wu", Michiyuki Yagi’, Katsuhiko Kokubu”
RIADRAF 55 -08K - /\K#@x - -BEHRE

1. Introduction

After the nuclear disaster, in the aftermath of the Great East Japan Earthquake in 2011,
the Japanese government shut down all nuclear power plants in Japan. The German government,
even though Germany is on the other side of the world, decided to permanently phase out nuclear
power. Japan was, and still is, directly affected by the nuclear disaster and Germany is considered
the most sensitive country to nuclear energy after the nuclear disaster. The aim of this paper is to
empirically examine whether there were changes in corporate environmental performance through
companies’ implementations of environmental policies from before 2011 to after 2011 in
Germany and Japan. The research specifically focuses on companies in the non-financial and
non-energy sectors because these sectors likely need to adopt a flexible attitude considering
environmental efficiency in and after 2011. This research accounts for corporate characteristics
using nine different environmental policies, and examines policy effects on corporate

environmental performance between pre 2011 and post 2011.

2. Methodology

This study examines to what extent corporate environmental performance is affected by
corporate policies. It focuses on the difference between pre 2011 and post 2011 in Germany and
Japan, using interaction terms in the regression model. The dependent variable (as corporate
environmental performance) is defined as a firm’s sales divided by corporate direct greenhouse
gas (GHG) emissions (scope 1) in the logarithm form (i.e., In(sales/scopel)). The independent
variables are nine corporate policies, which all are dummy variables: 1) Emission Reduction
Policy, 2) Green Building Policy, 3) Climate Change Policy, 4) Environmental Quality
Management Policy, 5) Biodiversity Policy, 6) Energy Efficiency Policy, 7) Sustainable
Packaging Policy, 8) Environmental Supply Chain Management Policy, and 9) Waste Reduction

Policy. The regression model of this study is summarized in the following equation:

sales GE P
In (GHG) =B+ Zk'BkPOLk + ZkaPOLk "Dpost 2011 T Zk Ok POLy * Dy 2011 T Zj BjCON; + B + e
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where POL, denotes corporate policy k, and Dy 5015 and Dz{gstzon denote dummy variables if

the firm is observed in Germany post 2011 or in Japan post 2011, respectively. CON;j denotes jth
control variables, which are total assets in the log-form, capital labor ratio in the log-form and
return on assets. B, denotes year t fixed effects, and e denotes an error term.

This study targets the environmental performance of companies in Germany and in Japan
that are active in the non-financial and non-energy sectors. The number of observation in the
original dataset is 832 over a seven-year period (2007-2013). The global firm dataset from the
Bloomberg professional service is used. The study observes the environmental performance of
companies in seven different sectors in accordance with the Global Industry Classification
Standard: 1) materials, 2) industrials, 3) consumer discretionary, 4) consumer stables, 5) health
care, 6) information technology, and 7) telecommunication services. A regression analysis is done
to examine the significance of the effect of changes in environmental performance through

corporate policies.

3. Results

Regression results are summarized as follows. Regarding policy variables, the
coefficients of Sustainable Packaging Policy, Environmental Supply Chain Management and
Waste Reduction Policy are statistically significantly different from zero and positive, indicating
that these policies have a positive effect of the corporate environmental performance. On the
other hand, the coefficient of Climate Change Policy is statistically different from zero and
negative, suggesting that the policy has a negative effect on corporate environmental
performance.

Regarding interaction terms in Germany, the coefficient of Biodiversity Policy is
statistically significantly different from zero and negative, suggesting that German companies
implementing this policy experience lower environmental performances post 2011. On the other
hand, regarding interaction terms in Japan, the coefficient of Climate Change Policy is
statistically significantly different from zero and positive, an indication that Japanese companies

implementing this policy experience greater environmental performances post 2011.
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How do firms’ climate-related management and strategy affect climate change risks
and opportunities awareness?

OYuchen Shen”, Qi Wu", Mahammod Tazul Islam”, Michiyuki Yagi’, Katsuhiko Kokubu”
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1. Introduction

While climate change has become a center-stage occupation in many countries,
companies in other countries are becoming more interested in mitigating risks and seeking
opportunities related to greenhouse gas (GHG) emissions reduction. To deal with the climate
change issue, it is generally important to implement companywide policies or to take aggressive
measures as certain companies are often required to reduce GHG emissions as a whole rather than
as individual departments or projects. In considering corporate actions for climate change, our
primary question is how corporate awareness of risk and opportunity related to climate change is
cultivated within the organization. Specifically focusing on corporate management and strategies
for climate change, this paper aims to empirically examine how corporate risk and opportunity

awareness is cultivated through the management and strategy.

2. Methodology

This study obtains firm data from a questionnaire survey of CDP (former Carbon
Disclosure Project) in 2013. Using the data, this study empirically examines how firms’
management and strategy affect risk and opportunity awareness related to climate change in the
regression analysis. The dependent variables are the degree of risk and opportunity awareness.
These two variables take a value from 0 to 3 when certain firms answer that they recognize risk or
opportunity in terms of the following three points: 1) changes in regulation, 2) physical climate
parameters, and 3) other climate related developments. If firms recognize all of three in terms of
risk, the risk value will be 3.

Meanwhile, independent variables consist of fourteen dummy variables from six
questions related to corporate management and strategy. Question (Q) 1 asks about the highest
group and individual’s responsibility: The Board, Other Manager/Officer, Senior Manager/Officer,
or none. Q2 asks which Risk Management Approach exists: Specific process, or Integrated
process. Q3 asks who engages with Policy Makers: Direct engagement, Funding research
organizations, Trade associations, Other, or none. Q4 asks whether there is an Emissions

Reduction Target: Absolute and intensity targets, Absolute target, Intensity target, or none. Q5
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asks whether GHG Emissions are avoided by a Third Party, and Q6 asks whether there are
Emissions Reduction Initiatives. In addition, we control country and industry fixed effects in the

model.

3. Results

The regression results are shown in Table 1. Column (1) indicates firm’s risk awareness
under climate change, while Column (2) indicates opportunity awareness. In terms of group and
individual responsibility, the board is positively significant in Column (2). On the other hand,
either the board or other senior managers/officers are statistically insignificant in Column (1). In
regard to the risk management approach, integrated process is positively significant in both
Columns (1) and (2), while specific process is statistically insignificant in both columns. When
referring to engagement with policy makers, trade associations are positively significant in both
Columns (1) and (2). Moreover, funding research organizations are significant in Column (1),
while direct engagement is significant in Column (2). In addition, all other targets or initiatives

targets are all positively significant in both Columns (1) and (2).

Table 1. Regression results

(1) (2)
Risk Opportunity
Coef S.E. Coef, S.E.

Q1. Group and Individual Responsibility: "

The board 0.177 (0.114) 0.341 (0.130)

Other Manager/Officer -0.074 (0.159) -0.227 (0.179)

Senior Manager/Officer 0.028 (0.109) 0.101 (0.127)
Q2. Risk Management Approach:

Specific process 0.145 (0.103) 0.109 (0.107)

Integrated process 0.307°" (0.074) 0.187"" (0.077)
Q3. Engagement with Policy Makers

Direct engagement 0.054 (0.063) 0.142"" (0.063)

Funding research organizations 0.145" (0.083) 0.103 (0.081)

Trade associations 0.227°"" (0.061) 0.149™ (0.062)

Other 0.020 (0.061) 0.106" (0.061)
Q4. Emissions Reduction Target

Absolute and intensity targets 0.252"" (0.103) 0.270""  (0.104)

Absolute target 0.151" (0.079) 0.215""  (0.083)

Intensity target 0.167"" (0.080) 0.227"""  (0.084)
Q5. GHG Emissions Avoided by a Third Party 0.1827 (0.062) 0.255""  (0.063)
Q6. Emissions Reduction Initiatives 0.3207 (0.078) 0.163°  (0.085)
Constant 1.377 (0.116) 1.175 (0.135)
Country dummy Yes Yes
Industry dummy Yes Yes
obs 899 827
year 2013 2013
R-squared 0.3685 0.3751

Note: *** ** and * stand for statistically significant levels at 1%, 5%, and 10%, respectively.



An empirical examination of how the corporate governance and strategy affect GHG
emissions efficiency
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1. Introduction

It is generally recognized that a reduction in greenhouse gas (GHG) is important to
protect our environment. Although some international agreements regarding GHG emissions have
already signed by the most powerful countries all over the world, the international agreements
have never been implemented. Companies, however, are currently required to decrease GHG
emissions through their own inventive approaches. Specifically, to reduce GHG emissions, some
kind of leadership such as governance and strategy are important because GHG emissions often
require company-wide consensus rather than a bottom-up approach. Thus, the purpose of this
study is to empirically examine how corporate governance and strategy affect GHG emissions

efficiency, using firm-level dataset worldwide in 2013.

2. Methodology

This study uses a dataset from a questionnaire survey by CDP (former Carbon Disclosure
Project) in 2013. The number of observation was 686 from the year 2013. The data includes 64
countries and 56 industry groups. To empirically examine how corporate governance and strategy
affect GHG emissions efficiency, this study uses GHG emissions per employees in the logarithm
form (In(GHG/Emp)) as the dependent variable proxy for the GHG emissions efficiency in the

regression model. The model is expressed as follows:

In (222) = 5+ 5y B0 + 5y BEDZ + 5 DL + 5y DL+ BEDE + 6D+ B+ +e

Emp

where D,? denotes a dummy variable of k-th answer in question Q, where there are six questions
from CDP. Question 1 asks what department has the greatest direct responsibility for climate
change (1: |Individual/Sub-set of the Board; 2: Other Manager/Officer; 3: Senior
Manager/Officer; ‘No‘: baseline). Question 2 asks what the option of risk management
procedures is: (1: a specific risk management process; 2: Integrated into multi-disciplinary risk
management processes; 3 Describe the process and outcomes; ‘No‘: baseline). Question 3 asks

who engages with GHG emissions reduction (1: Direct engagement/other; 2: Funding research
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organizations; 3: Trade associations/other; 4: other; ‘No’: baseline). Question 4 asks whether the
company has an emissions reduction target in the reporting year (1: Absolute and intensity
targets; 2: Absolute target; 3: Intensity target; ‘No’: baseline). Question 5 asks whether goods or
services directly enable GHG emissions to be avoided, and Question 6 asks whether there are

emissions reduction initiatives.

3. Results

The regression results are shown in Table 1. We find some coefficients of Questions 1
(direct responsibility for climate change) and 3 (description of process/outcome about
environmental policy) are statistically significantly different from zero. In Question 1, all three
answers are statistically significantly negative, indicating that direct responsibility for climate
change is important to reduce GHG emissions. The largest effect on GHG emissions reduction
occurs when the senior manager or officer takes direct responsibility for climate change. On the
other hand, regarding Question 3, answers 1 (direct engagement) and 3 (trade association) are
statistically significantly positive. This suggests that companies implementing the two
engagements for climate change are less carbon efficient than companies implementing other

processes.

Table 1. Regression result

(1)
In(GHG/Emp)
Coef, S.E.
1 The highest Direct responsibility for climate change
1 (Individual/Sub-set of the Board) -1.1913* (0.6673)
2 (Other Manager/Officer) —1.6561* (0.8455)
3(Senior Manager/Officer) -1.3472** (0.6560)
2 The option of risk management procedures
1(A specific risk management process) 0.2433 (0.4612)

2(Integrated into multi-disciplinary risk management processes) 0.2798 (0.3225
3 Describe the process and outcomes

1(Direct engagement) 0.5452**  (0.2445)
2(Funding research organizations) -0.1145 (0.3036)
3(Trade associations) 0.6153**  (0.2426)
4(Other) —0.2203  (0.2400)
4 Have an emissions reduction target in the reporting year
1(Absolute and intensity targets) -0.1120  (0.3998)
2(Absolute target) 0.2111 (0.3270)
3(Intensity target) 0.2947 (0.3288)
5 Goods or services directly enable GHG emissions to be avoided 0.0580 (0.2490)
6 Emissions reduction initiatives within the reporting year —0.1949  (0.3643)
Constant 3.4842 (0.6610)
Country dummy Yes
Industry dummy Yes
Obs 686
Year 2013
R-squared 0.1952

Note: ** and * stand for statistically significant levels at 5% and 10%, respectively.
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Adoption of ISO 9001 through Supply Chain in Vietnam:
Impacts of FDI and Product-related Environmental Regulation

OHakaru Iguchi 1 * - Toshi. H. Arimura ** - Etsuyo Michida ***

1. Introduction

The objective of the present study is to examine the determinants of 1SO 9001 certification of
Vietnamese firms, focusing on the effect of Product Related Environmental Regulation on
Chemicals (PRERCs). Recently, it has been indicated that PRERCs such as REACH and RoHS
have an impact on firm behavior in developing countries in terms of the supply chain (Arimura et
al. 2014). Because PRERCs regulate chemical substances and the chemicals contained in products,
subjected firms that export to regulated areas have to address these regulations throughout their
supply chain. Therefore, it is important to examine what influence these regulations have on
firms in developing countries in terms of the supply chain.

We also examine the role played by FDI in 1SO 9001 certification. Developing countries have

depended on technology transfers from

developed countries as a result of FDI.

Probit Estimation Results

Request from Customers
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For these countries, FDI is generally substances in your product after 2000 (d) "0.218)
the primary —means of teChnOIOQy Firm supply their main product for global supply chains _%iig) )
acquisition. Recent studies have Firm Characteristics
thoroughly investigated the effect of R&D activities (d) ,2)’2?)0 o
FDI on I1SO 9001/14001 certification Firm Age 0.063 ==
. . . (0.025)
in developing countries 0.223 sk
The number of employee (log) 0074
(Tambunlertchai et al. 2013; Arimura (0.o74)
FDI
et al. 2014). We thus examine whether Whether firm is FDI o not (d) 1.389 #xx
r
. . (0.478)
FDI affects 1SO 9001 adoption in 1953 **
) ) FDI origin is Japan (d) v
Vietnamese firms. (0513)
Industrial dummy Yes
"0.503)
2. Data & Model wald)' 9882
N 270
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the authors of this paper, implemented

Note 1: Standard errors are shown in parentheses.

Note2: *,** and *** imply that the coefficient is significantly different from zero at

the 10%, 5%, and 1% levels, respectively.
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the survey in Vietnam. We conducted several interviews with manufacturing firms in Vietnam
before developing the main content of the questionnaire. In addition, the Vietnam Chamber of
Commerce and Industry administered the questionnaire and translated it into Vietnamese. We sent
the questionnaire to 11,978 firms chosen from a list of firms from the General Department of
Taxation, which contained 1,954 foreign-owned firms and 10,024 private domestic firms. We
conducted the survey from December 2011 to January 2012. We received responses from 1,055

firms; thus, the response rate was 8.8%.
Our variable of interest is ISO 9001 adoption. Let 1SO9; be the net benefit of adopting 1SO
9001. 1SO9; is determined by
IS09; =&Z; +&  (2)
where Z; is a set of exogenous variables explaining 1ISO 9001 and ¢&; is an idiosyncratic error.
The variable 1SO9; is not observed. What we actually observe is whether the firm adopts I1SO

9001 (1SO9;). We assume that 1SO9; equals one if [SO9’ >0 and that it equals zero otherwise.
That is, the firm adopts SO 9001 if the net benefit of doing so is greater than or equal to zero.

3. Result

The coefficients for the variable that captures the effects of PRERCs are positive and
statistically significant. This result is consistent with the findings for Malaysian firms (Arimura
et al. 2014) and indicates that Vietnamese firms are more likely to adopt 1SO 9001 in response to
REACH or RoHS. FDI promotes the adoption of ISO 9001, as indicated by the positive and
significant coefficient for the variable that captures whether firms are FDI firms. Some
coefficients for the industrial dummy variables are significant and positive. For example, in the

chemical and non-metallic mineral industry, firms are likely to adopt ISO 9001.

4 . Conclusion

Drawing upon a unique survey in Vietnam, we investigated the factors promoting the adoption
of ISO 9001, the international standard for quality management, in Vietnam. We found that
PRERCs, measured by requests for the use of chemical substances, promote ISO 9001 adoption.
The main objective of ISO 9001 is to promote quality control in organizations. Thus, our finding
suggests that REACH/RoHS may help with the improvement in quality control of Vietnamese
firms. This is an interesting byproduct of the chemical regulations in developed countries. Our
findings have important implications for environmental conservation in Vietnam. Numerous
studies on developed economies have revealed that ISO 9001 adoption leads to the adoption of
ISO 14001 in many organizations. Thus, it is possible that the chemical regulations in the EU can
indirectly promote 1SO 14001 certification in Vietnam through the adoption of 1SO 9001.
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Determination of Efficient Environmental Policy Instruments under Uncertainty
with the Dominant Firm Model

Daiken MORI?

1. Introduction

This paper examines optimal environmental instruments under uncertainty when there is one
dominant firm and some fringe firms in the same market. When the dominant firm exists, the
fringe firms determine their optimal output levels through the market price which is determined
by the dominant firm. The regulator implements environmental policy instruments such as tax and
quota with only the dominant firm. The purpose of this paper is to estimate the efficient policy in
terms of the deadweight loss which is caused by integrating from the marginal abatement cost
(MAC) to the marginal damage (MD). We set two parameters measuring the slope of MD and that
of MAC for the fringe firms against that of MAC for the dominant firm to estimate efficient

policy and its condition.

2. The Model

Let us consider a market with a dominant firm and N fringe firms. Suppose that each fringe firm
has the same cost function. The market demand function is assumed to be gY(p) = h—jp (h,j > 0),
where p denotes price. If we suppose the marginal cost for individual fringe firm is MCF(q) =k +
mgq, the total supply function for N fringe firms is ¢f(p) = %(p — k), and the total marginal cost
for fringe firms is MCE,.(q) =k +%q, where k,m > 0 are constants. The residual demand

function for the dominant firm becomes q¢?(p) = q™(p) — qF. Taking the inverse function of gP(p),

we can get the relationship between output of the dominant firm and price: pP®(q) = (hm+kN) —

jm+N

hm+kN
jm+N

( = )q. Replacing a =

- ~and b = —— for simplicity and introducing the parameter 6
jm+N Jjm+N

reflecting uncertainty, we have p®(q) = a— bq + 6. Let us assume that 8 is a continuous
stochastic variable and E[f#] = 0. The true value of 6 is known to the dominant firm but is
unknown to the regulator. Revenue function is defined as RP(q) = p?(q)q. Based on Church and
Ware (2000), we define the marginal production cost for the fringe firms as linear function;
CP(q) = cq. The regulator tries to make the dominant firm achieve the efficient output level by

implementing the policy. We now define MAC for the dominant firm as MACP(q) = MR?(q) —
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MCP =B —2bg + 0, where B =a—c. Similarly, the total MAC for the fringe firms is defined as
MACT(q) =p —MCo "(q) =y — 74, Where y =p — k.

Both types of the firms generate the pollution damage by their production activities. We define
2
the social damage due to the pollution as function of output: D(q) =%+£q. Thus, the social

marginal damage is MD(q) = fq + ¢ (f > 0). Here, we introduce again the parameter & which is a
continuous stochastic variable with E[e] = 0. Two stochastic variables 8 and ¢ are independent.
The efficient emission level e;, for dominant firm is obtained from MACP = MD.

By using the marginal abatement cost function and the social marginal damage function, we
calculate the deadweight loss which is occurred by the gap from the efficient output level from
determined one with the environmental policy for the dominant firm, and clarify the political

superiority and its condition.

3. Expected Result

The unique point of the dominant firm model is that the fringe firms change their actions
through the market price which is dependent on the dominant firm’s behavior.

We now assume that f = 2bA. The parameter 1 shows the relationship between the MACP? and
MD. In short, when A< 1, the slope of the MD is flatter relatively while it becomes steeper
when 4> 1. We also define %=2bs. The parameter s indicates the relationship between the
slopes of the MAC for both types of the firms. The slope of MAC for the fringe firms is flatter

(steeper) than that of the dominant firm when s <1 (s > 1).

45%(1— 22)of + A>(1 —m)[(s — 1) —m(s + )]
pwi®, —pwil ]| =
[PWLtor = DW L 16bs2(1+ )

The above expression shows the difference between the total deadweight loss with quota and
that with tax. If it takes a positive value, tax should be preferred while quota should be preferred
when it is negative. In two parameters, A and s, when one parameter takes small value while
another one takes large value, or both parameters take small, the regulator should do the tax
regulation. However, if both parameters take large values, quota regulation should be preferred.
In Weitzman’s (1974) study, implementing condition of the efficient policy depends on the
relationship between the slope of MAC and that of MD. However, in the dominant firm model, we
need the additional condition, the parameter which indicates how the MAC for the fringe firms
tilts compared with the slope of the MAC for the dominant firm. Our conclusions show the
implementing condition of the recommendable policy in the dominant firm model by
complementing the results of Weitzman (1974) and Mandell (2008) with one additional parameter,

the relationship between the slope of MAC for unregulated fringe firms and of the dominant firm.
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Seemingly Unrelated Intervention: Environmental Management
Systems at Workplaces and Energy Conservation Behaviors at Home

" Hajime KatayamaM - Mari Sakudo®*

oToshi H. Arimura” - Kazuyuki Iwata
1. Introduction
Energy conservation is a key to mitigating the climate change. Especially, households are the
important target for intervention (Abrahamse et al., 2005), motivating numerous studies on the
energy conservation in the sector (Alcott, 2011). This study examines environmental management
systems (EMSs) as a potential intervention to promote household energy conservation, in
particular, curtailment behaviors such as adjustment of thermostat settings. The question we
address has not been previously investigated, likely because the original target of EMSs is not
households but organizations such as firms or governmental agencies.

To manage environmental issues, a growing number of organizations have implemented
EMSs. Numerous studies have examined the environmental benefits of EMS, including the
environmental impact reduction (Potoski and Prakash,2005), regulation compliance (Dasgupta et
al., 2000) and technological environmental innovations (Wagner, 2008).

This study departs from the literature by addressing an unexplored aspect of EMS. We
examine how employees are affected when an organization introduces an EMS. As one basic
element of an EMS is environmental training, they are expected to become more aware of
environmental issues (Martinuzzi (2007)). Moreover, the employees must engage in
energy-saving practices, such as turning off lights or personal computers when not in use, to a
greater extent than before. Further, the results of those practices are evaluated periodically in
terms of the amount of electricity use. Through this process, energy-saving practices become a
"habit" that does not require any efforts. It is not surprising if the employees bring the habit to
their home and continue curtailment behaviors as they do at work.

This story may not end here if such an employee is married. To the extent that the
employee has become concerned about the environment, he/she may ask the spouse to engage in
energy-saving practices. Consequently, the spouse may start curtailment behaviors. Thus, the

introduction of an EMS may affect the employees and their spouses(a peer group effect).
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2. Empirical Methods

Using survey data on 6,500 individuals in Japan, we examine EMSs as an intervention to
promote household energy conservation behaviors. We apply discrete choice models to examine
the impacts of EMS at workplace on energy saving behaviors at home. Further, we investigated

the impacts of the EMS on electricity bills. Ordered Probit : 28 degrees setting in summer

3. Estimation Results Ty @ 0
skksk sksksk kksk
The table summarizes the results on 28 EMS ..0’193 ,0'204 ,0‘220
(0.0535) " (0.0524) " (0.0517)
degree setting in summer. Respondents Gender -0.156%%* 0, 160%** -0, 23]%**
F r L4
working at firm with EMS are likely to be (0.0517) = (0.0488) = (0.0435)
Age 0.00352*  0.00343* 0.00332*
engaged in the setting behavior. Relative to 7(0.00212) " (0.00204) " (0.00189)
male, female is likely to set air conditioner ~ Married _-0.00156  0.0204 ~ 0.0493
(0.0516) " (0.0497) " (0.0457)
to 28 degrees in summer. Environmental Employment status " 0.0873 " -0.0506
concern is also positively related to the (0.0758) . (0.0489)
) ) Number of air condisioners -0.0317* = -0.0247
behavior. Through the estimation of various " 0.0181) " (0.0174)
energy saving behaviors, we find that when Comfortable temperature in summer r0.240*** Ir0.239*”‘* '0.240***
o (0.0104) " (0.0103) " (0.0103)
an organization implements an  EMS, (1) Number of family members " 0.0285 " 0.029
r L3
the probability of energy-saving practices _(0.0194) " (0.0187)
o o . Own house 0.00189  -0.00768
is higher, (2) the probability of his/her " (0.0509) " (0.0498)
. r L4
spouse’ energy-saving practices is higher All-electric house . 0.0736 . 0.0720
. .. (0.0603)  (0.0593)
and (3) the expenditure on electricity use Environmental concern 0.130%%% () ]37%%*
L4 r
for his/her household is considerably lower. (0.0210) ~ (0.0209)
4. C lusi LR T15.38%*% 686.25*** 35.5%**
) onclusion Pseudo R-squared 0.10 0.09 0.09
We find that EMSs have previously Log-likelihood -3360.4  -33749  -3400.3
Observations g 3,006

unnoticed positive spillover effects on
household energy conservation. Thus, the number of organizations with EMSs may be smaller
than desired from the social optimum. This is a well-known externality problem; an organization
does not consider the positive spillover effect from its EMS, when making a decision on EMS
introduction. Further, the effect of EMS implementation by firms on household curtailment
behaviors may be even larger than our results indicate. This is because EMS in a downstream firm
may indirectly affect curtailment behaviors of employees in upstream firms. According to
Arimura et al. (2011), facilities with certified EMSs are more likely to require that their suppliers
undertake specific environmental practices, one of which is often EMS implementation. Our
results, combined with those of Arimura et al. (2011), suggest that when an EMS is implemented
by a downstream firm, upstream firms tend to start implementing EMSs, which in turn makes it
more likely that employees in the upstream firms engage in energy-saving practices. As such,

EMSs may have a multiplier effect on household curtailment behaviors.
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Business Perspective to the Investment of Low Carbon Technologies: A Survey
Study of Korean Petro-chemical Industry
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1. Introduction

The Republic of Korea (hereinafter referred as Korea), as the world’s seventh largest CO; emitter in 2012 (Source:
USEIA website), released the ‘National Greenhouse Gases (GHG) Emissions Reduction Roadmap 2020’ in 2014,
which readdressed the national emissions reduction target and action plans for each sector. The roadmap aims at a
reduction of 233 Mt-CO; by 2020, 30% of the expected 2020 BAU level of 776 Mt-CO_, and posits the expansion
of low carbon technologies (LCTs) and equipment as one of the key measures to realize the target. Energy efficiency
improvement is crucial, especially for the energy-intensive industries, due to its usefulness in energy cost reduction
and GHG emissions mitigation. However, Korean businesses raised a question on whether the emerging and newly
introduced climate policies would be effective in triggering the companies to really invest in LCTs (OnmyNew,
2014). The strategies of Korean companies in respond to climate policies were found to be still at an early stage
(Suk et al., 2012). Aiming to close the existing research gap, this study seeks to analyze company’s investment in
LCTs by targeting the petro-chemical industry in Korea. Two topics are discussed in this paper. One is to measure
company’s desirable payback time of LCTs for the investment decision making and the other is to clarify main

factors influencing company’s investment in LCTs.

2. Methodology

Petro-chemical industry of Korea was targeted. The data were collected by a questionnaire survey during February
to March, 2015. Questionnaires were sent via fax and emails to a total of 134 companies, among which 85 are the
targets of the domestic Emissions Trading Scheme (ETS), 11 are covered by the Target Management Scheme (TMS)
and the remaining 38 are non-ETS and non-TMS companies. Among the valid responses from 35 companies, 32
respondents are the ETS participants which share 38% of the total petro-chemical companies under the ETS. Their
CO; emissions in 2013 accounted for 63% of the total emissions from the ETS targeted petro-chemical companies.

Stata 10 was used for the statistical analysis in this study and the results are described and discussed as follows.

3. Results and discussions
3.1 Company’s desirable payback time for low carbon technology investment

The payback period of a given technology is usually the most important criteria for companies to determine
whether to undertake the investment. In order to estimate the investment possibility of LCTs with different
economic profitability, the multi-bounded discrete choice (MBDC) format was modified from Liu et al. (2013).
Companies were asked to circle on the 5 degrees of the investment possibility under a total of 15 thresholds of
payback time. A reversed cumulative normal distribution model was applied for the regressions using shares
of samples as dependent variables and the payback time as the independent variable. As the result, the range
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of the payback time on the part of 50% of the samples corresponds to 2.4 to 3.6 years. 90% of companies
strongly rejected to invest the technologies with a payback time over 4.9 years.

3.2 Factors influencing company’s investment in energy saving low carbon technologies.

Despite energy efficiency of current technologies and equipment companies hold is not high, energy saving
investment may not be a priority for the surveyed companies. As shown in below table, lack of internal budget
and uncertainty of the quality and reliability of new technologies hinder companies to invest in LCTs. It takes
at least one month to install new equipment usually in Korea, and companies highly concern their business
loss during this period.

Factors N | Influence degree”
Company needs to invest in other more important projects 34 3.5
The existing technologies and equipment are highly efficient 34 2.5
Company’s lack of internal budget 34 3.5
Uncertainty in quality and reliability of new technologies and equipment 33 3.4
Economic losses due to the production suspending during the new equipment replacement | 34 3.4

* Mean of the scores measured by a five-point scale.

As shown in the figure, companies
Infrastructure building for joint fadlities or green
parmerships (n=33)

5
=

evaluated the effectiveness of listed

Investment in Green technology related R&D (r=33) [N - o policies for promoting the application
System for the dissemination ofnew technologies _30 and diffusion of LCTs. The financial
information (n=33) '

supports are useful for encouraging the
Financial suppor:l:{ng to the enegy sa&:ing facilities or _ 13 . .
energy saving technologies projec (n=33) | company’s LCTs investment. Economic

Incentives fi -friendly products (tax incentiv H H H
o ey ] 25 instrument, like ETS, is agreed by the
Introduction of economi ¢ instruments such as a1 Surveyed Companles as a pOIICy Wlth
emissions trading policy (n=34) -
5

comparatively higher effectiveness in

25

hed
o
"
v

Average score (5 point scale) stimulating LCTs applications.

4. Conclusions

This study estimates the payback time desirable for companies to recover the investment for LCTs using the MBDC
technique. The surveyed petro-chemical companies tend to expect a payback time as up to 3.6 years. Further, the
influencing factors and the effectiveness of related policies for LCTs investment were discusses from the business
perspective. This survey provides some evidences of the business view on the LCTs investment and has implications

to policy practices in Korean industries.
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Gone with the Wind:
A Learning Curve Analysis of China’s Wind Power Industry

&k k

oDaisuke Hayashi *, Joern Huenteler ~, Joanna I. Lewis

1. Introduction

In face of rapidly increasing greenhouse gas emissions from developing countries, it is essential
to stimulate the effective use of low-carbon technologies in these countries. The productivity of
low-carbon technologies depends in part on the experience gained by the users and the
manufacturers of these technologies. The main purpose of this study is to provide a quantitative
analysis of how the experience of technology users and manufacturers contributes to the
productivity of low-carbon technologies in developing countries. To this end, we use the case of
China’s wind power industry, which expanded exponentially over the last decade and now

represents more than a quarter of total global wind power installations.

2. Theory and Hypotheses

The analysis builds on the learning curve theory which predicts learning through experience
contributes to increased productivity. The learning curve literature has elaborated on various
mechanisms of learning, of which the most established are: (1) learning by doing, and (2)
learning by searching. The first assumes that knowledge accumulation through repetition of
similar tasks increases workers’ productivity. The second anticipates that activities explicitly
designed for knowledge generation, e.g., research and development (R&D), lead to innovations
and greater productivity. Hence, this study aims to test the following hypotheses on learning:

. H;: A firm’s own experience in manufacturing or using technologies contributes to its

productivity growth (learning by doing).
. H,: A firm’s own experience in generating new knowledge contributes to its productivity

growth (learning by searching).

3. Data and Method
A panel data analysis is conducted based on an original dataset of 258 Chinese wind power
projects that were registered and issued carbon credits from 2006 to 2011 under the Clean

Development Mechanism (CDM). The projects in this dataset represent 14.9 gigawatts of
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installed wind turbine capacity or 24% of China’s total installed turbine capacity in 2011. A key
strength of the dataset is that it contains the actual amount of electricity generated from the CDM
wind power projects. The dataset was hand-coded from 258 project design documents and 962
monitoring reports publicly available on the United Nations website. The CDM dataset is
complemented by a comprehensive dataset of all Chinese wind power projects between 1989 and
2012, including non-CDM projects. Although this dataset does not contain power generation data,
it enables construction of variables measuring experience in wind power project installation and
turbine manufacturing in the entire Chinese wind power industry. The actual power generation of
each wind project is regressed on the project developer’s experience in installation and operation
(learning by doing), the manufacturer’s experience in wind turbine manufacturing (learning by

doing) and in R&D activities (learning by searching), and a number of control variables.

4. Results

Contrary to our expectation, the experience variables measuring learning effects are in most
regressions far from being significant at any conventional levels. The generation performance of
the Chinese wind power projects sharply declined as the market began to expand rapidly. The
overriding emphasis on quantity and efficiency during the market expansion phase may have
resulted in a lack of quality orientation. Furthermore, the increasing number of domestic turbine
manufacturers led to intense cost competition, which could have encouraged cost savings at the
expense of quality. Consequently, foreign manufacturers pulled out of the Chinese market as their
more expensive products lost demand, which could have further impeded learning through the
spread of information across firms. Combined with the wind power curtailment which became
severe in 2010, the project developers and manufacturers have failed to improve the wind power

generation performance through learning by doing or searching.

5. Conclusion

This study’s demonstration of the lack of significant learning effects is an important empirical
contribution to the literature, which has otherwise generally supported the concept of rapid
“catch-up” in China’s wind power industry. A key difference between this study and the others is
that none of these studies uses the actual power generation as an indicator of catch-up or learning.
This distinction is important because technologies often perform differently from the design
specifications when they are put into use. Furthermore, the lack of significant learning effects in
the phase of unprecedented market expansion in China shows that learning is not a simple
function of an output increase. Effective learning requires more systemic support including
resource assessment, infrastructure development, and an enabling policy environment, which

requires the close coordination among various stakeholders.
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Can Renewable Energies Contribute to Regeneration of the Tourist Areas? : A case

study of Higashiizu Town, Shizuoka Prefecture
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Entry deterrence and voluntary approach
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