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Green tax reform proposal to realise the long-term low-carbon vision
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The macroeconomic impacts of stranded fossil fuel assets
Authors:, J.-F. Mercure™™%*, H. Pollitt*T, J. E. Vifiuales?, N. R. Edwards®’, P. B.
Holden$, U. Chewpreecha?, P. Salas®, I. Sognnaes®, A. Lam’, F. Knobloch™ and
Soocheol Lee®,

1. Introduction

Emissions reductions in line with the Paris Agreement (PA) imply large changes in
the way fossil fuels are used. Fossil fuels account for around 80% of energy
consumption; if PA targets are met, their demand would peak and decline
substantially before 2050, and reach near-zero use sometime between 2050 and 2100.
Meanwhile, in anticipation of some climate policy being implemented, and simply
due to energy efficiency policy and technological progress, the demand for fossil
fuels may also decline with respect to expectations even without the adoption of
climate policies designed to achieve the PA. If the demand for fossil fuels turns out
substantially lower than expectations of return on investment, a carbon bubble may
have formed, and a sudden burst could affect economic activity substantially.

In this research, we examine whether a carbon bubble exists, and assess the
macroeconomic impacts of potential future stranded fossil fuel assets (SFFA), in
other words, fossil fuel assets that lose their value.

2 . Methods of analysis

We use the integrated energy-economy-climate assessment model E3ME-FTT-
GENIE! This integrated model is formed of a combination of technological diffusion
modules for electricity generation, transportation and household heating (FTT), a
highly disaggregated macroeconometric model of the global economy (E3ME), and a
fully dynamical carbon cycle-climate system model of intermediate complexity
(GENIE).

* Department of Environmental Science, Radboud University, PO Box 9010, 6500
GL Nijmegen, The Netherlands, Tel.: +31 24 36 53256, E-mail:
J.Mercure@science.ru.nl

¥ Cambridge Centre for Environment, Energy and Natural Resource Governance
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I Cambridge Econometrics Ltd, Covent Garden, Cambridge, CB1 2HT, UK
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® Faculty of Economics, Meijo University, Japan



The FTT framework models technological diffusion following evolutionary theory.
It simulates the competition of technologies in the marketplace with heterogeneous
investor agents. It makes use of recent diffusion data as well as cross-sectional cost
datasets to project future technology diffusion until 2050. It is technology rich,
including 24 power technologies, 25 types of cars and 13 types of household heating
devices. It is dynamically integrated to E3AME.GENIE is a dynamical model of
intermediate complexity of the carbon cycle and climate system. It is integrated to the
modelling framework by a one way soft coupling.

Using the model, we project technology evolution to 2050, and evaluate
endogenously the associated changes in fossil fuel demand and consumption. We
model three scenarios: and scenario based on IEA projections, a scenario of the
current technological trajectory according to our model, and a Paris Agreement
scenarios which achieves 75% probability of not exceeding 2degC of global warming.
3. Results of analysis and Conclusion

We first find that the demand for fossil fuels declines in our current trajectory
scenario, in comparison to the IEA scenario. In contrast to IEA projections, oil
demand, the most lucrative fossil fuel, peaks before 2035. From this difference, we
confirm our hypothesis that a carbon bubble is forming.

We then find that macroeconomic losses in the Paris Agreement scenario are
important and very different for different countries. Globally, we find a total
discounted loss to the financial sector could be of the order of $4tn (in 2016 dollars),
larger than the sub-prime mortgage loss that triggered the 2008 financial crisis.

Finally, we analyse the recent decision by the USA administration to pull-out of the
Paris Agreement. and find worse macroeconomic implications. Assuming an asset
sell-out by low-cost exporters, the reason for this is: (1) The USA nevertheless loses
fossil fuel exports, undercut in price by OPEC. (2) It loses out on positive impacts of
developing low-carbon industries, due to lack of support. (3) Its fossil-fuel sector
uncompetitive, and not having reduced domestic fossil fuel consumption, it begins
importing fossil fuels.
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Short-term impacts of carbon pricing on industries
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Effects of Watershed Cooperation Policies on Turbidity Management of Tap Water
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When do consumers stand up for the environment?

Evidence from a nation-wide social experiment to promote environmentally friendly coffee

Ryo Takahashi®

Abstract

Eco-label coffee certification schemes have been increasingly employed to promote the consumption
and production of environmentally friendly products (hereafter, “eco-friendly coffee”). Although the
previous studies conducted the laboratory or small-scale social experiment to identify the determinant
factors affecting the purchasing behavior for eco-friendly coffee, there still remains two shortcomings in the
literature. First, it is not clear whether the results from laboratory experiments and a small-scale social
experiment can be applicable to more practical situations. Second, the mechanism behind the shift in demand
due to introduction of eco-friendly certifications and provision of information about the eco-friendliness of
coffee is still unknown.

To address the two shortcomings, we investigate the effect of information provision about eco-friendly
coffee on consumers' actual purchasing behaviors. Our contribution to the literature are twofold. First, we
utilize a unique data from a nation-wide social experiment at more than 10,000 vending machines in Japan
serving brewed coffee. Second, we provide empirical insights into the mechanism for stimulating
environmentally friendly consumption which has been hardly examined in the nation-wide social
experimental setting.

The vending machines used for the experiment mill roasted beans, brew coffee, and serve it in a fully
mechanized way. Most of the machines sold eco-friendly coffee in addition to regular coffee before the
experiment. In the social experiment, some vending machines adopted a new button graphically

characterizing forests to choose eco-friendly coffee, and some others showed a sticker verbally emphasizing

! Graduate School of Economics, Waseda University, 1-6-1, Nishi-Waseda, Shinjuku-ku, Tokyo 169-
8050, Japan. E-mail: inter.takahashi@gmail.com
1



eco-friendliness of coffee, whereas the rest remained untreated. However, the treated bending machines
were selected by the collaborated company, and the selection was not fully random. Thus, we employ the
propensity score pre-screening difference-in-differences (DID) estimations that incorporate Oster's (2015)
sensitivity analysis to identify causal effects of the two information provision strategies.

To further investigate the mechanism to explain the demand shifts following the information provision,
we distinguish between vending machines in locations with and without the observability by community
members. We define the former locations as “community-based spaces” which access is restricted to specific
community members and they can observe the individual behavior in the community. For example, office
buildings and factories are included as community-based spaces. In contrast, “non-community-based spaces”
are the locations without the community members’ observability, such as shopping malls and train stations.

We hypothesize that information provision to emphasize eco-friendliness of coffee are more effective
in the former locations. This is because limited users of vending machines in an observable environment
know each other and thus are concerned more about their reputation from each other than otherwise. In other
words, once eco-friendly nature of a product becomes known to people in community-based spaces due to
information provision, they consume it more to obtain reputation that they are concerned about environment,
or "green" reputation. By contrast, people in non-community-based spaces are less likely to do so, because
they may not be able to obtain green reputation from their peers by purchasing green product in an
unobservable setting like train stations where no peer is monitoring their behavior.

Our results demonstrate that informing eco-friendliness significantly increases the sales of the eco-
friendly coffee by approximately 7% only in community-based spaces while not in non-community-based
spaces. This may imply that “green” reputation can be more important in the former than the latter due to
the differences in the effect of the information provision on community’s environmental awareness and in

the observability of individual behaviors.

Keywords: information provision; social experiment; sustainability labels; coffee certification; green

reputation
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Study on the Shading Ratio in Combination of Solar Photovoltaic and Food Crops
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Renewable Energy and Spot Prices: Empirical Evidence from the Japan Electricity Market
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ARSI EE DTG OME 2 RS2 Z LN TE 5, F i, hEEHTHO2m B B{LLIRE,
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ENCTESIEEIT A I S 2V EACHRIC B 2B 1 EOMAG L. AR v Mk ~HEFII
BREBRRLNRD) o, LL, 2B B &I, ARy Mk ~FEHNIC ﬁﬁﬁé@%%
ML, —J. KGR E 0)1ita4n:t 2 H B ORI, ARy Ml ~HEICHEERA
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K1 AT RN —EER ARy MG 2 2

Price Jbigis e HUR i Bl [l ] uaEs| JUMI
B i {kAT (2013.4.1-2016.3.31)
Wind (m/s) -0.001 -0.001 0.003 0.003 0.003 0.007***  0.005**  0.005**  0.006***
(0.002) (0.001) (0.002) 0.002 (0.002) (0.002) (0.002) (0.002) 0.002
Solar (MJ/m2) -0.001  -0.001%** 0.000 -0.001*** 0.000 -0.001***  -0.001*** 0.000 0.000
(0.001) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Gas (JPY/m3) 0.121%**  0.101%**  0.096***  0.091***  0.093***  0.094***  0.095%**  0.095***  (0.095***
(0.027) (0.020) (0.020) (0.022) (0.022) (0.022) (0.022) (0.022) (0.022)
Coal (JPY/t) 0.081*  0.115%**  0.106***  0.089**  0.083**  0.083**  0.082**  0.081**  0.086**
0.047 (0.036) (0.036) (0.037) (0.037) (0.037) (0.037) (0.037) (0.037)
Constant 20.823%*  -1.144%%* 1, 083%%* 1. 055%%*  _1,028%**  _1.037***  -1.029%** -1.027%** -1.066***
(0.347) (0.278) (0.276) (0.302) (0.302) (0.299) (0.301) (0.301) (0.300)
AlC -4.486 -5.215 -5.235 -5.141 -5.140 -5.155 -5.150 -5.148 -5.148
BIC -4.443 -5.172 -5.192 -5.098 -5.098 -5.112 -5.107 -5.105 -5.105
H M1k (2016.4.1-2018.3.2)
wind (m/s) -0.004  -0.011%**  -0.002 -0.001 -0.002 0.003 0.004 0.001 0.003
(0.003) (0.004) (0.004) (0.003) (0.003) (0.003) (0.003) (0.003) (0.004)
Solar (MJ/m2) -0.002**  -0.004***  -0.002**  -0.004*** -0.004*** -0.004*** -0.004*** _0.004***  -0.004***
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Gas (JPY/m3) -0.072 -0.050 -0.043 -0.02 -0.027 -0.029 -0.032 -0.031 -0.045
(0.060) (0.062) (0.063) (0.046) (0.047) (0.047) (0.047) (0.047) (0.050)
Coal (JPY/t) 0.065 0.012 0.034 0.033 0.031 0.041 0.04 0.036 0.055
(0.040) (0.041) (0.040) (0.033) (0.033) (0.033) (0.033) (0.033) (0.035)
Constant 0.4937  0.877***  0.563* 0.147 0.249 0.127 0.161 0.186 0.112
(0.328) (0.326) (0.312) (0.234) (0.250) (0.240) (0.237) (0.240) (0.259)
AlC -3.848 -3.746 3.721 -4.346 -4.32 -4.322 -4.327 -4.326 -4.188
BIC -3.787 -3.685 -3.661 -4.286 -4.259 -4.261 -4.266 -4.266 -4.127

Standard errors in parentheses: * p<0.1, ** p<0.05, *** p<0.01
Note: Orders of lag is selected as (p,s)=(2,0), and exogenous variables including daily Wind speed, Sunlight index and Gas price.
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The study of effects of residential consumption on air pollution in China
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Floods and Exports: An Empirical Study on Natural Disaster Shocks in Southeast Asia
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Three New Evidences of Environmental Preference in the Japanese New Car
Market
ORin Futara*, Eiji Hosoda* (Takahiro Hoshino**)
OZwmE". ME/AL” (EHFER™
1. Introduction
In this paper, we examine two questions, how the environmental preference changes
in the Japanese new car market and what is the reason behind the motion of
environmental preference change, by exploiting rich individual level data based on
online surveys. We estimate willingness to pay for new—generation vehicles and fuel
efficiency attributes, and percent change in market share for both two attributes
using three—-step regression reduced form specification in order to capture the effect
of individual preference heterogeneity. The primary reason to investigate these
research questions is twofold. First, there is no research that studies the transition
of individual preferences to environment because of the lack of data, as far as we
know. Second, the governmental subsidy policy effect for higher fuel efficiency
(first: from April 2009 to September 2010, second: from December 2011 to September

2012) is unclear.

2. Methodology
We follow the three—-step regression analysis (Bajari and Benkard[2005], Bajari and
Kahn[2005]) and examine three—step regression for both price and percent change in
market share. For instance, the first step regression for price is:
Dj = Qo). + o2y a5 ). - manifacture; + Zp_y gy ). - (eco — attribute;)

+23_, A3, jx * (usage - attribute]-) +ay ;.- log(gasj) + as . log(weightj)

+ ag ). log(driving - attributej) + a;. - log(H.P.]- ) + agj. - Leather Sheet; + ¢;,
where the price of product j is expressed as a bundle of vehicle attributes. We
estimate locally in the sense that a unique set of implicit price is estimated for
each value of j=1,-,J; in each month t. Then as a second step, we estimate the
preference for product characteristics

af’\t(xj*' Sj*)

ﬁl,k = Xjx
0X;

We can recover household i's preference for characteristic k using the estimates
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of local implicit price recovered from the first step. Then in the final step we model

the joint distribution of tastes and demographics:

Buk = o + 210k, dig + M-

The data is obtained from online surveys conducted by MacroMill. Inc. This survey
is conducted through the Internet and the cumulative total of those who responded
this questionnaire is 480, 259 in three—years survey. Vehicle price and attribute data
is obtained from Goo—net and Cars Japan. The retail gasoline price is retrieved from

0il Information Center. Moreover, we study the causal inference of subsidy policy.

3. Results and Conclusion Figure 1

We measure environmental preferences from WP for Environment
two viewpoints, new—generation vehicles and
fuel efficiency. We define the willingness to
pay (WTP) for environment by WTP for

new—generation vehicles and denote driving it

WTP for Environment
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gasoline price, in order to decrease the . . A ey o . :
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effect of gasoline price valuation. Figure 2

Then Figure 1 reports the WIP for el it e
environment decreases rapidly after around
April 2015. On the other hand, Figure 2 shows
that WTP for driving attribute increases

after that time. Thus these two graphs imply
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2

that consumers pay additional price for fuel °
efficiency instead of the type of new
generation vehicles after around April 2015. Figure 3
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THEoOWwHPIE], TEOERY] OIETENICHK W, Zb U OBREIX, Xt
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Toward promoting Toyota City’s eco-policy

Hiroshi Ito"

Toyota City aims to promote an eco-policy toward a low-carbon society by
increasing citizens’ eco-awareness and eco-behaviors. The purposes of this study are
twofold: 1) to analyze citizens’ eco-awareness and eco-behavior levels regarding the
city’s eco-policy, and 2) to explore how to promote citizens’ eco-behaviors, given the
ultimate objective of eco-policy being the enhancement of citizens’ eco-friendly
behaviors. In this context, along with some social marketing approaches, this study
relies on a theoretical framework called the knowledge-attitudes-behaviors (KAB)
model that environmental behavioral changes are brought by increasing environmental
knowledge via environmental attitudes and the theory of planned behavior (TPB), the
extended version of the KAB model. Given that few studies about promoting Toyota
City’s eco-policy have been conducted, the current research attempts to fulfill this gap.

To begin with exploring how to promote eco-policy, this study first describes
Toyota City’s eco-policy, and then examines citizens’ level of recognition of the city’s
eco-policy based on questionnaires. This part of the study contributes to our
understanding of the eco-awareness-raising activities of Toyota City by examining how
citizens’ awareness of eco-policy changed between 2012 and 2015, several years after
the governmental designation of Toyota City as an environmental model city in 2009.
Data collected from questionnaires were analyzed by year and residency, focusing on
(1) how Toyota citizens’ and non-citizens’ awareness of eco-policy changed during the
research period and (2) how awareness differed between Toyota citizens and those from
elsewhere. Findings suggest some evidence that the city’s activities may have been
effective in increasing awareness of its eco-policy among its citizens. Awareness of the
city’s eco-policy was significantly higher among Toyota citizens in 2015 than in 2012
and among those from elsewhere in either period.

To explore how to raise public awareness of eco-policies, again based on

questionnaires, this study next analyzes associations between socio-demographic factors

* NUCB Business School, Graduate School of Management, 1-3-1 Nishiki Naka,
Nagoya-shi, Aichi-ken, 460-0003. TEL: 052-203-8111. E-mail: hito@nucba.ac.jp



(i.e., age, sex, education, and household income) and environmental awareness related
to eco-policy in Toyota City. Whereas previous research has revealed that citizens’
environmental awareness improved significantly after the city’s designation as an
environmental model city, such research has not considered socio-demographic factors,
which can cause a considerable amount of variance in environmental awareness. The
findings suggest that education and household income are significantly associated with
environmental awareness. That is, citizens with higher education and middle or high
household incomes tended to know more about the city’s eco-policy.

This study then turns to look at underlying gaps between environmental
knowledge and behaviors and possible reasons why citizens act or do not act on
eco-items comprising eco-policy while they are aware of them. After two pilot studies
(one being a focus group with members of a largest environmental NPO based in
Toyota and the other being interviews with Toyota citizens), a questionnaire study was
conducted with Toyota citizens to extend the previous studies and continues to further
explore reasons why citizens do or do not take actions on eco-items. The findings
suggest that the reasons for acting or not acting on eco-items are economic,
environmental, and others, but the majority of respondents act or do not act on
eco-items for economic reasons. For instance, those who drive eco-cars find them
energy- and cost-effective, while those who do not drive eco-cars find them expensive.

This study finally moves onto the issue of promoting Toyota City’s eco-policy.
Previous studies illustrate that while the city has been successful overall to
communicate its eco-policy to citizens, it has failed to do so with regard to some
eco-themes such as industry or forests and also failed to transform citizens’ behaviors
pro-environmental. That is, despite some improvement, promoting the city’s eco-policy
still remains a challenge. Therefore, this part of the study analyzes Toyota City’s
eco-policy by using strategic marketing approaches that may be relevant to promoting
eco-policy in Toyota City to help elaborate on effective eco-policy making and
promotion. Based on findings from the current research as well as existing literature,

this study ends with some suggestions to further promote Toyota City’s eco-policy.
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Transition to Environmental Local Governance for the Regeneration of Pollution
Affected Areas : Case studies of Ashio and Jinzu River Basin
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Making Adaptive Governance Work in Biodiversity Conservation:

Invasive Aquatic Plants Management in Lake Biwa, Japan
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Meta-governance of renewable energy: A case study on lida city, Nagano prefecture
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