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Ambiguity Aversion and Individual Adaptation to Climate Change:

Evidence from Farmer Survey in Northeast Thailand

ONagisa Yoshioka*, Hide-Fumi Yokoo**, Voravee Saengavut***  Siraprapa Bumrungkit***

1.Introduction

Many researchers have argued that climate change adaptation need to be accelerated, particularly in
lower income countries (Nordhaus, 1991 Economic Journal). Individuals facing climate change
would adopt adaptation strategies not only in community level but also in individual level to minimize
the risk which is not covered by the public safety net. Therefore, understanding the triggers of
individual adaptation behavior is a critical issue especially for people who are particularly vulnerable
to climate change. In the context of the individual decision-making process under uncertainty, this
issue also attracts attention in the field of behavioral economics. Since there is significant uncertainty
in the degree of changing climate and its adverse effect, individuals have to make a decision whether
or not to adapt to the unknown risk of climate change. At the same time, adaptation strategies itself
might be avoided particularly when they are new and their returns are uncertain. Therefore, it is
undeniable that famers’ adaptation decision largely depends on the unknown risk. Ellsberg (1961,
Quarterly Journal of Economics) reveals that people strictly avoid an ambiguous process where the
probability of undesirable situation is unknown, which is generally called as “ambiguity aversion”.
As stated by Carlsson & Johansson-Stenman (2012, Annual Review of Resource Economics), making
a choice under ambiguity may induce a fear, and people try to deal with it. Regarding these
possibilities, we hypothesize that ambiguity aversion has a certain effect on individual adaptation

behavior.

Based on the field survey of rice farmers in Northeast Thailand, this paper aims to verify our
hypothesis and to provide new insights into the discussion on the factors affecting individual adoption
of adaptation to climate change. Although there are a number of existing studies which tried to
examine the determinants of climate change adaptation (e.g. Di Falco et al., 2011 Environmental and
Resource Economics), ambiguity aversion has hardly ever been focused on. Importantly, Alpizar et

al. (2011, Ecological Economics) shows that ambiguity aversion induces more adaptation from the
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result of a framed field experiment with Costa Rican farmers. Although they provide a crucial
evidence, the relationship between ambiguity aversion and farmers’ adaptation behavior in a field
setting are not directly examined. In that sense, this article is the further empirical investigation

following their study.

2.Methodology

In September and October, 2017, the field survey was conducted with 240 rice farmers in two small
villages in Khon Kaen province, Northeast Thailand. One village is primary affected by serious
drought, while the other is flood-prone area. Through the hypothetical survey in which farmers are
asked to make a choice between adaptation and non-adaptation in several risk probabilities as well as
in ambiguous situation, farmers’ ambiguity aversion is elicited. Then, we test if ambiguous aversion
discourages adaptation strategies. For econometric analyses, a logit model is adopted. Estimation
models contain the subjective risk perception of drought and flood as well as the socio-economics
and characteristic variables so as to control exogenous causes that influence farmers’ adaptation

decision.

3.Results

Ambiguity aversion has a statistically significant effect on several adaptation strategies. For example,
changing rice varieties is negatively affected by ambiguity aversion, which indicates that ambiguity-
averse farmers are more likely to avoid changing rice varieties they are currently using to the new
one. We also observe a weak negative effect of ambiguity aversion on changing a crop calendar,
indicating that ambiguity averse farmers are less likely to change a crop calendar than those who are
not. To the contrary, ambiguity aversion increases the adoption of weather index insurance which

would cover the loss caused by drought.

4.Conclusion

These results suggest that some specific adaptation strategies which involve a shift from the existing
practices to the new one are less likely undertaken among ambiguity-averse individuals, while other
strategies do not depend on ambiguity aversion. This implies that ambiguity-averse farmers might
introduce completely new strategies without hesitation but less abandon practices that they are
currently using. In conclusion, ambiguity aversion might affect farmers’ adaptation decision in

response to the negative effect of climate change.



EXTREME WEATHER EVENTS, MORTALITY, AND ENERGY PRICES: A NATURAL EXPERIMENT FROM JAPAN

OShinsuke Uchida* and Marcella Veronesi'

1. Introduction

During heat and cold waves, a common strategy adopted by households is the use of cooling and heating devices to
mitigate the exposure to extreme temperatures. Because energy price hikes reduce energy consumption (Ito, 2014;
Auffhammer and Rubin, 2018), variation in energy prices may have a significant impact on mortality during extreme
hot and cold days by changing cooling and heating device usage. The aims of this study are (i) to assess the
relationship between extreme temperatures and mortality rates in Japan; and (ii) to investigate how residential
electricity prices play a role in such a relationship through the change in averting behavior. We contribute to the
existing literature (Deschénes and Moretti, 2009; Deschénes and Greenstone, 2011; Barreca, 2012; Barreca et al.,
2016) by providing additional empirical evidence on the temperature-mortality relationship outside U.S.; and new

empirical evidence on the causal effect of energy prices on the relationship.

2. Methods and Data

Our identification strategy relies on exogenous variations in electricity prices across time and space arising from
the random closure of nuclear power plants at different times and regions after the Great East Japan Earthquake and
the Fukushima-Daiichi nuclear power plant accident in 2011. After the accident, nuclear power plant shutdowns
hiked electricity prices due to an increase in imported fossil fuels. Individuals then responded by saving energy, for
example, by reducing the use of air-conditioning and heating. This may have increased mortality due to the exposure
to extreme weather events such as heat and cold waves. This setting creates an ideal natural experiment to investigate

the effect of energy prices on the temperature-mortality relationship.
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We use comprehensive monthly data on residential electricity prices, mortality rates, and hourly
temperature at the city level from 2007 to 2014. We employ city-by-month, city-by-year, and year-by-month fixed
effects to control for potentially confounding factors. We also construct semi-parametric daily temperature variables
without imposing any functional form assumptions on the temperature-mortality relationship by following the

aforementioned literature.

3. Results and Concluding Remarks

We find that mortality rates in Japan significantly increase by exposure to extremely cold hours, particularly for the
elderlies. We also find that cold-related mortality rates for the elderlies are significantly affected by a change in
electricity prices through a change in averting behavior. These results indicate that the physically vulnerable age
group is also economically vulnerable to the exposure to extreme cold temperatures. This also indicates the
importance of the interaction of health and economic policies to support physically and economically vulnerable

groups to the exposure of extreme weather events.
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Does the financial responsibility of producers for waste disposal gives correct signal for design for
environment?
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Cost Efficiency of Recycling and Waste Disposal in Japan

OXME* - By L
OSatoshi Honma - Jin-Li Hu

1. Introduction
If nothing is recycled, the municipality must be forced to expensively land-filled cost for final

disposal. In contrast, needless to say, 100% recycling rate would involve a prohibitory cost for
resource extraction. There must exist a cost-minimizing recycling rate between 0% and 100%,
however it may not equal the actual rate. Furthermore, various inefficiencies can be contained in
municipal solid waste service.

The three questions of this paper are:
1. What is the optimal recycling rate for cost minimizing?
2. Which collection measures are cost-increasing (-decreasing) factors?
3. How much cost can be saved by excluding inefficiency and by changing the recycling rate?

For this purpose, we use the technical inefficiency model Battese and Coelli (1995). The
stochastic cost frontier is estimated by total waste, recycling rate, policy variables, and other

control variables. Our dataset contains 1,717 municipalities in Japan during 2011-2015.

2 Methodology

In general, cost function models involve production output and price vectors of inputs,
assuming the cost minimization. We estimate the following stochastic cost frontier function:

Inciy = Bo + Bilnrye + B (In7i)? + vy + e 1)
where cit is waste management cost per waste for collecting and disposing waste and recycling, rit
is recycling rate, ui is the inefficiency term that follows a non-negative distribution, and vi is the
statistical noise that is assumed to be normally distributed. Accordingly, vit + uit is the error
component term of a stochastic cost frontier.

We employ the technical inefficiency model proposed in Battese and Coelli (1995). In this
model, the determinants of inefficiency are estimated in one stage with the stochastic cost frontier
by the following equation.

Wi = 6o + 86Zy + wyy (2)

where Z;. is a vector of factors that affect the inefficiency and w;; is the statistical noise that is
assumed to be normally distributed.
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3. Results
The

results of the parameters of (1) and (2) are

maximum-likelihood estimation
given Table 1. We find that cooperation of
adjacent municipalities can averagely reduce
waste management cost. We also find that
more segmentation of recyclables, e.g., from
bin to colored and non-colored bins,
contributes to cost saving. The collection
frequencies of paper, paper case, and non-
white tray are negatively associated to cost
inefficiency. Increases in the collection
frequency of these items would reduce costs
in municipalities. In contrast, the collection
frequencies of glass and plastic are positively

associated to cost inefficiency.

4. Conclusion

The cost-minimizing recycling rate is
5.2%, in more detail, 4.6% for non-organized
and 5.9% for organized municipalities
whereas the actual mean recycling rate is
20.3% in 2016 and the policy target is 27%.
The cost per waste ton can be reduced from
35,524 yen to 25,655 yen, excluding the
inefficiency. Furthermore, changing
recycling rates from 22% to 5.2%, the cost
would be reduced to 23,422 yen). Empirical
for  the waste

analysis three-stage

management processes (collection,
processing, and final disposal) are applied
only for non-organized municipalities due to
data availability. It allow us to investigate
sources of the U-shaped cost structure with

respect to recycling rate.

Table 1 Stochastic Estimation Results

Explained variable Log of cost per waste

Constant 10.252***
[0.059]
Log of recycling rate -0.231***
[0.039]
Log of recycling rate squared 0.070***
[0.007]
Inefficiy equation
Constant -0.211
[0.141]
Log of population density -0.210%**
[0.016]
Foreigner ratio in total population -13.689***
[2.513]
Share of household waste 2.481***
[0.168]
Organized manucipalites dummy -0.251***
[0.023]
Number of collection items -0.014%***
[0.003]
Frequency of paper collection per month -0.042***
[0.013]
Frequency of paper pack collection per month 0.025*
[0.013]
Frequency of paper case collection per month -0.057***
[0.011]
Frequency of metal collection per month 0.008
[0.014]
Frequency of glass collection per month 0.039***
[0.014]
Frequency of PET bottle collection per month 0.008
[0.011]
Frequency of white tray collection per month 0.009
[0.011]
Frequency of non-white tray collection per month -0.033***
[0.011]
Frequency of plastic collection per month 0.059***
[0.008]
Inverse logit of y -0.334**
[0.153]
In(c%s) -1.498%**
[0.049]
Log Likelihood -4355.466
M arginal effect of log of recycling rate 0.182***
[0.000]
M ean inefficiency 1.385
Number of observations 8,548

Note: *** ** and * denote significant at the 1%, 5%, and 10 %
levels, respectively. Standard errors are in brackets.



Deposit-Refund Systems for Durable Products

OXHEH—, CBEF, KHERE
Shuichi Ohori, Hiroshi Kinokuni, Yasunobu Tomoda

1. Introduction

The deposit-refund system (DRS) is a combined instrument with a product tax at the point
of purchase and a rebate when the product or its packaging is returned for recycling. In
many countries, DRSs have been adopted for beverage containers, batteries, cars,
electronics, tires, waste oil, hazardous materials, and so on. DRSs have been receiving
attention as an effective instrument to not only reduce waste disposal but also encourage
producers to promote design for environment (DfE), which means less by-product in
production, more durability, and more reuse and recycling of products and their materials.
Several theoretical studies have examined the effect of DRSs on DfE. However, the
literature defines DfE only as high recyclability and does not consider durable products.

In contrast, this paper defines DfE as high durability as well as high recyclability, following
Kinokuni et al. (2018).

In this paper, we aim to highlight the impacts of DRS on DfE. To this end, we set up a two-
period model for the production and disposal of a durable product by extending Bulow
(1986), which formalized the Coase conjecture. Coase (1972) suggests that a monopolistic
producer has an incentive to decrease durability, which is socially insufficient due to the
time-inconsistency problem, where the producer's ex post decisions hurt the firm's overall

profitability. This is called planned obsolescence in the industrial organization field.

2. Basic setup

Extending Bulow's (1986) two-period model, we propose a partial equilibrium model with a
durable product and a numeraire good. The economy is composed of one monopolistic firm
manufacturing and marketing the product and a continuum of identical households with a
total mass normalized to one. The representative household lives for two periods and has no

offspring.
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The economy has put in place a deposit-refund system. The system mandates the household
to pay a deposit fee to the municipality on purchase of the product. The household receives
a rebate for the recyclable parts on disposal of the used product. The household receives the
rebate if the product breaks down at the end of the period of purchase. On the assumption
that no agent obtains a financial benefit or incurs a loss from the deposit-refund system, the
household receives the rebate if the product purchased in the first period breaks down at the
end of the second period.

The monopolistic firm produces and sells the durable product in each period. In period 1,
the producer can choose both the amount of the durable product and its durability.
Durability represents the survival rate of the durable product in period 2. That is, a part of
the used product is broken at the end of period 1. Then, a part of that is returned for
recycling to the producer.

The game is constructed as a two-period process. The first period contains four stages. In
stage 1, the producer chooses the amount of product and its durability. In stage 2, the
household purchases the numeraire good and the durable product to maximize the lifetime
utility, subject to the lifetime budget constraint. At the same time, the household pays a
deposit at the time of purchase. In stage 3, the household separates the recyclable from the
non-recyclable used product to obtain the rebate. Then, the residue is disposed of. The
second period also contains three stages. In stage 4, the producer chooses the outputs. In
stage 5, the household purchases the numeraire good and the product to maximize the
utility in period 2, subject to the budget constraint. At the same time, the household pays
the deposit fee. In stage 6, the household obtains the rebate and discards all non-recyclable

used products. This game is solved by the backward induction.

3. Results

We show that the introduction of DRS increases the durability chosen by the firm, but the
higher recycling rate leads to planned obsolescence. This suggests that a policy of increasing
the recycling rate under the DRS shortens product durability. In other words, recyclability is

incompatible with durability from the viewpoint of DfE.

References

Bulow, J., 1986. An economic theory of planned obsolescence. Quart. J. Econ. 101, 729-749.
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Drivers and barriers identifications of mini-hydro power technologies transfers in
Indonesia
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Abstract

(1) Research purposes

The initial development of mini-hydro power technologies in Indonesia has been started
in 1992 due to GTZ (former name of GIZ) development assistances. After several years,
mini-hydro technologies have been diffused and transferred massively to Indonesia. It is
considered as pioneer and successful case of low-carbon technologies transfers in
Indonesia. During the early phase of mini-hydro power technologies development in
Indonesia, the role of mini-hydro technologies transfers implemented by international
donors was important. They introduced mini-hydro technologies to several stakeholders
particularly the Indonesian government about the importance and prospective of mini-
hydro technologies for both climate change and economic development targets in
Indonesia. Several initiatives conducted by international agencies particularly GIZ
initiative had motivated the Indonesian government to implement several policies to
support the expansion of mini-hydro technologies in Indonesia such as “PSK Tersebar
(small private electricity generation scheme) and PNPM (National Program for
Community Empowerment). Under the 2017 Electricity Supply Business Plan of PLN
(state-owned electricity company), the Indonesian government targets to install additional
1.4 MW mini-hydro power plant by 2025 (MEMR, 2017). The successful of these targets
will depend on various factors in particular the Indonesian government to tackle barriers
occur at the current development phase of mini-hydro technologies in Indonesia.
Against this background, this study aimed to identify the drivers and barriers faced by
key actors involved in mini-hydro technologies transfers during several important
development phases of mini-hydro technologies in Indonesia. The identification of
drivers and barriers occurred in previous development phases is important to understand
both successful factors and obstacles. This is important to help various stakeholders
involved in this sector for updating their plans (particularly for the Indonesian
government and international donors).

(i)  Methods

The main methodology used in this study was market mapping analysis developed by

1
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UNEP-DTU. The market mapping analysis aims to understand and to map all actors
involved and enabling environments from downstream to upstream along value chains of
specific technology in market (Nygraad et.al, 2015). The market mapping analysis also
enabled us to also identify non-economic barriers and supporting policies for all actors
involved along value chains of mini-hydro technologies during several development
phases in Indonesia. Three steps were conducted to proceed the market mapping analysis
used in this study: (i) to conduct market chain who represents all actors involved in mini-
hydro technologies transfers in Indonesia. This was done through desk research and
interviews. The result was complemented by the 2010 Indonesian Input-Output Table; (ii)
to conduct the list of enabling environments (drivers) that are critical for development of
mini-hydro technologies transfers in Indonesia. This was done by desk research, policy
analysis, and interview; and (iii) to conduct lists of services required by all actors
(barriers) involved in mini-hydro technologies transfers in Indonesia. This was done by
desk research, policy analysis, interviews and field visits.

(i)  Description of data

This study used two main data: (i) desk and policy analysis (secondary data) based on
government documents, journal articles and other available reports or documents related
with mini-hydro technologies transfers in Indonesia; (ii) interviews (primary data) which
was conducted in August 2016 and in March 2017. The interviews were conducted by
several key actors involved in mini-hydro technologies transfers in Indonesia; and (ii1)
additional data was extracted from Indonesian input-output table to complete market
mapping analysis.

(iv)  Results

The key findings of the study are as following. First, drivers and barriers identified during
several development periods of mini-hydro power technologies in Indonesia have been
changed. Under recent development phase, some drivers and barriers remain but their
influences on development decrease. Second, government, local enterprises, and
international donors are main actors in market chain of mini-hydro technologies transfers
in Indonesia. Third, renewable energy and local industry development policies of
Indonesian government are two key drivers that enabled the successful transfers and
development of mini-hydro technologies in Indonesia. Fourth, training and market
information are two key supporting services for mini-hydro technologies transfers and
development in Indonesia.

Keywords: mini-hydro technologies transfers, Indonesia, drivers, barriers, market

mapping analysis



Taiwan’s Nuclear Power Phase-out Decision-Making Process During the Energy
Transition Pathway:
From a Multi-level Perspective
Yi-chun CHEN

1. Introduction

Energy transition relates to the transformation of a high-carbon dependent society and hence a
long-term transformation of the socio-technical regime is required. In transition studies, a
multi-level perspective (MLP) has provided a method for working on socio-technical regime
transformation, such as the power sector. MLP distinguishes between three levels:
niche-innovations (such as renewables), existing regimes (the current power system), and
exogenous landscapes (shocks like the oil crisis, Fukushima). Transitions take place when
developments at each level combine and reinforce one another. However, MLP has been criticized
for a lack of political accountability and being a too broad concept. Furthermore, what kind of
concrete conditions and dynamics are required to facilitate transition remain unanswered.
Moreover, the Fukushima disaster was defined as landscape-shaking by MLP, with profoundly
different effects across different countries. These differences reveal that besides checking on
landscape pressures, regime, and niche, local contexts must also be investigated to understand the
dynamics that drive or delay energy transition.

Taiwan was the first country in Asia to enforce a nuclear power phase-out policy following the
Fukushima Daiichi nuclear disaster, and announced an increase in RE up to 20% of electricity
generation by 2025. This paper hence takes Taiwan as a case study through the MLP lens, aiming
to explore how these three levels have interacted and how the endogenous dynamics within them
(including politics, economics, and civil society) have affected and catalyzed the decision to
phase out nuclear power. The conditions that accelerate or delay energy transition and their

endogenous dynamics will thereby be revealed.

2. Methods

This research used qualitative methodology, including a literature review, and
documentation data compilation and analysis, while also employing statistical data and
chronological timelines and events as empirical evidences. To begin with, we describe
Taiwan’s energy transition pathway landscape by presenting the energy policies characterizing

each period of development. Then, the roles of the political, economic, and civil dynamics, and
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development of coalitions (nuclear, anti-nuclear and renewables [RE]) will be analyzed, to reveal
the endogenous dynamics at work and their impact upon transition.

The data used in the case study includes: 1) primary data and policies on electricity and
renewables, mainly collected from the websites of the Ministry of Economic Affairs, the
Executive Yuan, the Legislative Yuan, and Taiwan Power Company (Taipower); and 2) secondary
data compiled from research reports and articles provided by think tanks, academic journals,

newspapers and news magazines.

3. Results
The landscapes during Taiwan’s energy transition pathway and the endogenous dynamics within
them can be identified as below.

1) Oil crises and democratizing politics: The nuclear coalition emerged due to the
government’s energy and economic policy. The anti-nuclear coalition successfully made the
government halted the new planned nuclear power plant (FNPP).

2) IPPs’ entry into the area and the restart of the FNPP plan: Civil society against new power
plants and economic liberalization policy heralded the deregulation of the power market (i.e.
IPPs), to help maintain the regime.

3) Climate change and DPP’s first time in power: DPP’s stop and then restart of FNPP
frustrated the anti-nuclear coalition but brought the “nuclear-free country” concept into the
regime. RE was still in the period of demonstration and promotion.

4) KMT’s back into power and FIT enforced: Nuclear coalition expanded due to KMT’s nuclear
policy. FIT law passed in the parliament started the diffusion period of RE.

5) Fukushima Daiichi nuclear disaster: KMT adjusted its nuclear policy to maintain the regime,
but strong protests from the civil society finally forced KMT to suspend FNPP.

6) DPP’s return to power and electricity market liberalization: DPP’s energy transition policy

expanded RE coalition while also suffering criticism from nuclear coalition.

4. Conclusion

This paper applied MLP as the fundamental theoretical framework and investigated the
political, economic and civil dynamics involved to an analysis of the nuclear power phase-out
decision-making process in Taiwan. This case study revealed that successive landscape-shaking
with support from endogenous dynamics can facilitate energy transition. The interpretation of
MLP applications to energy transition studies can be enhanced by examining energy coalitions
(nuclear, anti-nuclear, and RE) and observing the political, economic and civil dynamics within
them. This research describes the conditions and dynamics that drive energy transition, which
contributes to MLP’s application to energy transition studies, while also informing energy

transition policy-making.



A Study on Performance Analysis of Renewable Energy Power Generation

in Korea: A Restricted Cost Approach

Author: Myunghun Lee*

1. Introduction

The achievement of RPS target depends upon the performance of renewable energy power generation.
It is necessary to analyze the potential effects of an increasing renewable energy on the electric power
generation sector. In particular, its impact on power supply price would provide valuable information
for establishing flexible energy policy and efficient industrial policy. In this paper, we simulate the
contribution of an increasing renewable energy to demands for fossil fuels and power supply price by
estimating a restricted cost function for the Korean electric power generation sector, jointly with supply
relation. As the renewable energy is a composite input comprising wind, solar, bio, ocean, and hydrogen
energy, etc., it is not feasible to compute its precise single market price due to data limit. Thus, it is
treated as ‘unpriced’ input by setting it to its optimal quantity. The use of a restricted cost function
would make it possible to estimate the shadow price of renewable energy, which measures potential

costs incurred by power plants.

2. Method of analysis

In order to examine the substitution possibilities between renewable energy and fossil fuels, the price
elasticities of demand are estimated with the parameter estimates for the restricted energy cost function.
If fossil fuels are estimated to be substitutable with renewable energy, the potential CO2 reduction
obtainable could be calculated from the expansion of renewable energy. The shadow price of “unpriced’
renewable energy is estimated to measure the potential cost of renewable energy power generation. The
use of parameter estimates for the supply relation would make it possible to simulate the effect of a 1%

increase in renewable energy on power supply price.

3. Results of analysis
Fossil fuels are substitutable with renewable energy. The highest is the substitutability between oil and
renewable energy; the lowest is one between coal and renewable energy. A 1% fall in the price of

renewable energy would result in 0.2%, 0.14%, and 0.06% less demands for oil, gas, and coal,
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respectively, ceteris paribus. A 1% increase in renewable energy would lead to 0.08%, 0.3%, and 0.2%
less demands, evaluated for 2008, for coal, oil, and gas, respectively, ceteris paribus. A 1% increase in
renewable energy could reduce CO, emissions by as much as 0.22 million tons in total: 0.14 million
tons for coal, 0.019 million tons for oil, and 0.064 million tons for gas, ceteris paribus.

The annual estimates of shadow prices of renewable energy exhibit a gradual downward trend over
the period 2003-2015, suggesting that the costs of renewable energy power generation have been
lowered significantly since FIT (replaced with RPS) was introduced in 2002. A 1% expansion of
renewable energy power generating facilities, on average, have contributed to a less than 0.01% increase
in the power supply price over the period 2000-2015. Though the share of renewable energy in total
power generation has been on a continuously rising trend, it still was below 5% in 2014. Also, the
renewable energy power generation was heavily weighted in favor of conventional power generation,
thus the unit cost of renewable energy power generation did not increase sufficiently enough to cause

the power supply price to rise significantly.

4. Conclusions

A 1% fall in the price of renewable energy would result in 0.2%, 0.14%, and 0.06% less demands for
oil, gas, and coal, respectively, ceteris paribus. A 1% increase in renewable energy would lead to 0.08%,
0.3%, and 0.2% less demands, evaluated for 2008, for coal, oil, and gas, respectively, ceteris paribus.
A 1% increase in renewable energy could reduce CO, emissions by as much as 0.22 million tons in
total: 0.14 million tons for coal, 0.019 million tons for oil, and 0.064 million tons for gas, ceteris paribus.
The annual estimates of shadow prices of renewable energy exhibit a gradual downward trend over the
period 2003-2015, suggesting that the costs of renewable energy power generation have been lowered
significantly since FIT (replaced with RPS) was introduced in 2002. A 1% expansion of renewable
energy power generating facilities, on average, have contributed to a less than 0.01% increase in the

power supply price over the period 2000-2015.
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Explaining National R&D Effects on Renewable Energy: Evidence from 33
OECD Countries

Author: Yonghun JungT; Seong-Hoon Lee*

1. Introduction

Addressing climate change and achieving sustainable economic growth have been among the most
important challenges for individual countries as well as for the world as a whole. How can we solve the
seemingly contradictory problems of growth and sustainability simultaneously? The answer to this
question lies in expansion of the renewable energy industry. Many studies concerning renewable energy
have considered the supply side of renewables and examined factors that determine the production level
of renewable energy. In particular, energy specific research and development (R&D) plays an important
role in innovations that results in reducing the production cost of renewable energy. However, we also
need to identify the demand side for renewables, especially the role that national R&D plays in demand
growth for renewables, since such demand is affected by national output, which, in turn, is a function
of national R&D, labor, capital, and energy inputs including renewables and non-renewables.
Furthermore, we need to first determine the influence of national R&D on the demand growth for
renewables, where national R&D, rather than energy-specific R&D, plays a more important role in the
demand for renewables in addition to factors that affect output production. Then, the factors enhancing
the relation of the R&D growth to renewable energy growth can be identified. This paper explores these

issues, which have yet to be covered in the literature.

2. Method of analysis

We derive the demand for renewables as a function of national R&D theoretically and test it empirically
by utilizing panel data for country- and year-specific effects of national R&D growth on the demand
for renewable energy. In addition to the empirical test on renewable demand as a function of national
R&D, we explore what determines the facilitating influence of R&D growth on renewable energy

demand growth.
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3. Results of analysis

First, we present the first stage regression results to obtain the R&D elasticity of renewable energy for
each country and year as explained in the sub-section above. We calculate the R&D elasticity of
renewable energy including country and year-specific effects from the first regression result. With the
interaction terms, we can establish the R&D elasticity of renewable energy for each country and year
in panel form.

Second, we consider various variables such as economic variables, human capital, and energy use/ mix
as factors affecting the R&D elasticity of renewable energy. Regression analysis shows that the
coefficient of trade openness is indeed significant and positive, ranging from 0.000177 to 0.000522.
This implies that if the ratio of trade to GDP increases by 1%, the R&D elasticity of renewable energy
increases between 0.018% - 0.052%. The coefficients of human capital are consistently significant and
positive at the 1% significance level. Also, when GDP per capita increases by 1%, the R&D elasticity
of renewable energy increases from a minimum of 0.048% to a maximum of 0.058%. There, however,
is a negative relationship between the R&D elasticity of renewable energy and the current dependency
on fossil fuel. The degree of reduction is approximately 0.12% and 0.11% for each 1% increase of coal
and nuclear power generation respectively. Finally, the coefficients of electricity inefficiency are
significant and negative, ranging from -0.0196 to -0.0420. This result implies that a 1% increase in

electricity inefficiency decreases the R&D elasticity of the renewable energy from 0.0196% to 0.042%.

4. Conclusions

The development and use of renewable energy promotes sustainable economic growth and
environmental protection. Their benefits can be summarized in two distinct strands in the literature. The
first identifies the effects of internal determinants such as technology, R&D, and patents on the
expansion of renewable energy. The second examines external factors for the development of renewable
energy. However, past studies have not explained the relationship between these two types of factors
that are closely related to the development of renewable energy. The main contribution of this paper is

that we have connected these two fields.
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Transparency and Natural Resource in Sub-Saharan Africa

Keisuke Okada @ and O Takayoshi Shinkuma

1. FL®HIC

The resource curse has drawn considerable attention from many economists and
policy makers. One of the efforts to resolve the resource curse is the Extractive
Industries Transparency Initiative (EITI) scheme, a global standard to improve
transparency and accountability in resource-abundant countries. This paper
theoretically and empirically assesses the impacts of the EITI scheme. We provide a
simple model to describe the collusion between politicians and resource companies.
Our model shows that monitoring both simultaneously such as the EITI scheme is an
effective tool to prevent illegal transaction. Using the data of sub-Saharan African
countries over the period, 1991-2015, we find that the EITI implementation increases
total natural resources rents and mineral rents, although it does not have significant
impacts on oil and natural gas production.

2. SWmAE

This paper examines how transparency can increase resources rents or deter illegal
transaction. Even though it is difficult to measure illegal transaction directly, we can
capture the trend of illegal transaction by examining resource rents. Resources rents
defined by total revenue subtracting all costs and normal returns are distributed among
resource companies, the government, and the labor. Therefore, illegal transaction
between the politicians or dictators and resource companies will deteriorate resources
rents that are officially recorded.

We provide a simple theoretical framework on collusion between politicians and
resource companies. Our model suggests that although monitoring only politicians may
not necessarily an effective policy tool to deter corruption, monitoring resource
companies is important to suppress illegal transaction. One of the significant features
on the EITI scheme is to monitor financial flows of both extractive companies and the
government.

Then we empirically investigate the effects of the EITI implementation on resources
rents using the data of sub-Saharan African countries from 1991 to 2015. Although the
EITI is not an effort that is limited in sub-Saharan Africa but a global effort, focusing



sub-Saharan African countries enables us to conduct an appropriate program
evaluation.

3. SWER

Our findings are summarized as follows. We provide a simple model to describe the
relationship between politicians and resource companies. A theoretical prediction is
that introducing the scheme like the EITI to monitor resource companies decreases
illegal transaction. We examine the effects of the EITI implementation on resource
rents using the data of sub-Saharan African countries. We consider three types of the
EITI implementation such as commitment, candidate, and compliant. Estimation
results shows that all types of the EITI increases total natural resources rents and
mineral rents, although they do not have significant impacts on oil and natural gas
production. In the robustness checks, we conduct the instrumental variables (IV)
estimations and confirm that our main findings are robust.

4. HH

We provide a simple model to describe a collusion between politicians and resource
companies. Our model suggests that inspecting resource companies such as the EITI
implementation is an effective means to inhibit bribe or missing resources rents. One
of the important features in the EITI scheme is to monitor resource companies not only
in resource countries and but also in their home countries. We empirically test the
theoretical prediction using the data of sub-Saharan African countries from 1991 to
2015. We consider different stages in the EITI implementation such as commitment,
candidate, and compliant. The estimation results show that all types of the EITI
implementations increase total natural resources rents and mineral rents, but do not
have significant impacts on oil and natural gas production.

We can provide a possible explanation for the result that the EITI does not have
any significant impact on energy sectors. We noticed the fact that oil and gas are
produced by state-owned companies in many countries including Nigeria and Angola.
The EITI scheme may not work to detect the illegal financial relationship between the
government and the state-owned petroleum companies, since they can be considered as
the same entity.
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The effect of air pollution on respiratory disease in India

OF# W*-&E =FH*-HH %E&*- H5 KB
Kai Nomura, Takaki Sato, Yasumasa Matsuda, and Akira Hibiki

1. [FL®HIC

20184, WHO I/ MR TR & PM2.572 I X D KRB O R LKy, B2 A
R W EERE 2 TR T2 &L TERMNTOOTADECEZH N TWND EHELTW
Do WA MBIUL T o7 - T 7Y Mg E S NDSN, T A RN HETIEEZHKWNT
REGEOBRENMEHR I N TEY . 204FICHRAFTTCHEHIBEORKGYRICER L TWD
Efr20& o 5 B, 134K i%VF‘OD%‘Bﬁ“G‘%ék% WHO R REEL TW5DH, REREF
Do T, BEEORKBRICET A2HRRIEIBEICEZL LAEINTHER, FESCA Y RO
io@miﬁ%ﬁ%k#éﬁn IEFEWZoOob LR THDL, FTEHOILREZRRE L
Li et a1(2015)‘(“ . BRT =2 &2 T PM2.5& K5 50 2 SR B8 2 0% AL O R 5
RIBHICHE 2 DB EHBENIZHEEL TWD, £, 41V RITB T2 RQ[UGENIETRIT
525 %EBEEBEMNICHONL TWDHF7EE LT, Dhalakia et al(2014) Tix A >~ Ko # 7
HERBEXR BT D5 T 2RI PMI0OE [RGFHEN R CRICHE 2 8 EE, ART —
ZEFALTHLNMZILTND, L2L, A Fefz2xdg e LTEEO KKIGEDE D
BECIIBEWREOREZRBFICON L TWAMEEER TE RV, LEaN- T, A%
T, A P RLORKBEEP OO TREREORELZHET 2L LT S,
KO OEBRE LTIEA Y FELIEAMRERERLEZ L, BROBEREROEELE
BLeZ e, HROEMMERBZZRE LI LRETOND,

2. #HAE

RGP NEOMEEIZ G D BLHMT 5L LT, UTOZERE AT I v N
XNVETNEHNTHN Lz,

X
( Vit ) AWZIn( Vi >+ ln<ylt 1)+ WZln(y” 1) ( Lt )ﬁ-I—C-i-Ei’t € ~i.1.d(0,0%)
Yit-1 Yit-1 Vit—2 Yit-2 Xit-1

=i =i
MSEEEE L CRRIGRME (S0, N0, PM10) DORE % | #EEALK E L C kg 25 K
Yk DR BB AR Lc, ERA, M EHE LICH LR L Mt oEn%En
Hric w7z, Central Pollution Control Board, Reserve Bank of India, Office of the
Registrar General & Census Commissioner 7 5 B3 L 72 2011-20155% D F — & & JI L
NN ELOHDH T L TAE - 26 R Z ISR e Lic, AOoWIZEB T 5B AR 2K

WAL K22 KR 22 R Graduate School of Economics and Management, Tohoku University
T980-8576 HIEIEALH HEH EXJIIN 27-1 E-mail: kai.nomura.p8@dc.tohoku.ac.jp



EE%‘HE@%%O&&A‘ELT FINBEL TWDLHHEIC1ET L4 I —EHTHERKRZ X
B L 72tk Ekbf/“?'ﬁﬁ&ﬁﬂ%ﬁiﬁkbto ZZEMPBECHEET L TIE, ERERK
I?Jtﬁﬁﬁﬁ’ﬁﬁi.“%&é’cbﬁﬁt&b FIFRETANOHESNTZANT A —F =2 HIRT 5
BRI, A CHI DR B BN b L7e i B L & b T BRI 0 S B B80T X 2 MR 7 2
BOLEETOILENDHD, ZOLIABRFEBRAOEENL O AL, p 2 1HHTO L 25

DEEEBERTDOINTA—Z—Ld, LER-T, #EEINEATA—Z =2 TN TH
AR OEES R (ADI) - H#ELR (AID 250V TERE L,

3. KR
KU RZ, EHWACHBEZRTHRE K1 HREZREE~ADEFLOEZE
AN pDNEDOHEE2ABETHLoZN, yIZAETIX Coefficient | ADI | AII

hol, ZTOZ L, EHE CHEEBEIXEET A 0.446** (0.105)
DN, BFHOERIIFELRWVWI EEERT D,
NO2 « PM10IZ DWW CTIXIEICAHE TH > 7273,
SO2IFFERMEREICIE RO R oT, LN -T p 0.270" (0.134)
NO2 - PM10IZ L2 KAV e & el § 5 2 & CTH [ gy 0.048 (0.123) | 0.051 | 0.035
W RIEBEEEZWO LD VWD, ZDOLEE
& DI DOVG YR O EAL S BEEE T 5 N o R B
G258 BOYEN Al THY, BHFOMOREE | PMI0 | 0260 (0.123) | 0.278 | 0.187
Z el I3 2 & 80 0 R BB & 0. 24%, 0. 19%
ETNENRTSE22E8 LD, £, BEL(K
DHOLOMOBEBEICE 2 8EL, HMOOINIZHGZTEEENLDT 4 — KNy 7 DR
DX ADI TH Y . NO2% 1%KL T2 2 & T0.36% . PM10% 1%HIJ 32 = & 0. 28%,
RIBMERENRE T T LN TE D,

4. #h

AR TIIRRIGED RETREREORLBELHMET 5 I WICKHB T 7 - RN T 7
DHBLERLEEETVERN TN LEME, 4 FORKIGHRIZEL TNO2, PM10
DIERZRRIKBOIERZWSBEMICH D Z LB HERI N,

Y -0.040 (0.06)

NO, 0.339"* (0.133) | 0.362 | 0.244

**p<0.01, **p<0.05, *p<0.1, N=100

<B5EXHEH>

- H.Dholakia, H., Dhiman, B., Garg, A., “Short term association between ambient air
pollution and mortality and modification by temperature in five Indian cities”
Atomospheric Environment 99(2014): 168-174.

- Li, Y., Ma, Z., Zheng, C., Shang, Y., “Ambient temperature enhanced acute
cardiovascular-respiratory mortality effects of PM2.5 in Beijing, China” International

Journal of Biometeorology 59(2015): 1761-1770



BAICETEIHRKEERELATBEFTWENE

Flood frequency and socio-economic characteristics in Thailand
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The effect of specific knowledge of fish stocks on the willingness to pay
for ecolabelled seafood: a choice experiment in Japan

OMihoko Wakamatsu* and Shunsuke Managi**

1. Introduction

Information is key in the success of ecolabelling to promote sustainable fisheries. Under
perfect information about ecolabels, ecolabelling enables consumers to distinguish sustainable
seafood products from other seafood products, which generates a price premium if they perceive
the ecolabel favourably, which, in turn, requires fisheries to be sustainably managed
(Gudmundsson & Wessells, 2000). However, in many markets, the assumption of perfect
information does not necessarily hold, and consumers do not have enough knowledge of
ecolabelling when labels are introduced, which makes the provision of appropriate information
crucial to affect the willingness to pay (WTP) for a premium (Uchida, Roheim, Wakamatsu, &
Anderson, 2014).

There is a large literature related to the effect of information on consumer demand. Many
studies have found some influence of information provision on WTP. In the environmental
valuation literature, distance is another important factor that can affect the WTP for the
improvement of environmental quality. The effect of spatial heterogeneity on aggregate WTP has
been known as distance decay; the value of environmental goods decreases with an increase in
distance from the site where the benefits are realized, with varying effects between welfare
measures and between users and non-users (Bateman, Day, Georgiou, & Lake, 2006; Hanley,
Schldpfer, & Spurgeon, 2003; Pate & Loomis, 1997). One reason why the value of environmental
goods declines with distance is because of the lower level of knowledge for more distant assets
(Pate & Loomis, 1997; Sutherland & Walsh, 1985).

This paper contributes to the stated-preference valuation literature by providing further
evidence for the effect of information on the WTP for ecolabels or the sustainability of fish
stocks. The contribution of this paper is that it clarifies how information covering different
spatial scales affects the WTP for the sustainability of fish stocks at different levels of proximity
to consumers. Expected results can also provide additional evidence to a series of the studies that
explain the distance decay in environmental goods.

2. Materials and methods

We conducted a nationwide Internet survey through a third-party contractor, Nikkei Research,

*** Urban Institute and Department of Urban and Environmental Engineering, Graduate
School of Engineering, Kyushu University, 744 Motooka, Nishi—ku, Fukuoka, 819-0385, Japan
* TEL&FAX 092-802-3429 E-mail: wakamatsu@doc.kyushu—-u.ac.jp



which has an extensive panel, in December 2016 and January 2017. The final sample contained
valid responses from 3,596 respondents.

The choice experiment was designed to measure the marginal value of a change in a product
trait. Three attributes were considered in the choice experiment: product origin, sustainability
labelling, and price. Table 1 lists the attributes and their levels. All products were assumed to be
wild-caught, fresh, and salted salmon fillets that required cooking and that were not for eating
raw as sushi/sashimi.

Table 1. Design of the experiment

Attributes Levels

Product origin Hokkaido, Japan*; Alaska, US
Sustainability labelling Unlabelled*; Labelled

Price (yen per package with two fillet 250,275,300, 325, 350, 375
slices)

Note: * indicates the baseline level.

Prior to the choice experiment task, the respondents were randomly assigned to one of the four
information groups, which included one group of respondents who were not shown any
information at all. The other three groups were provided either information about world fisheries,
salmon fisheries in Hokkaido, Japan, or Alaskan salmon fisheries.

We analysed the data using random utility maximization models. Specifically, a panel mixed
logit model was employed for estimation to relax the assumption that the error terms are
independent and to allow the correlation between the choices made by the same decision maker
(Train, 2003).

3. Results

Consistent with the theoretical prediction, the price parameter is significantly negative in all
models. For other product attributes, imported salmon from Alaskan fisheries are significantly
negative in all models, implying that imported products decrease the utility for consumers
compared with domestic products from Hokkaido. Conversely, ecolabelled salmon is significantly
positive in all models, which suggests that the ecolabelling on seafood products is utility
increasing. The impact of the product origin is greater than that of the ecolabel of a product.
For the information treatment, the results show no significant effect in all the related
information-interacted variables, which suggests that no information affected the valuation of
sustainability labelling, although the overall model fit significantly improved, based on the
likelihood ratio test. In addition, the localized information did not affect the value of the product
origin, nor did the three-way interaction variables among labelling, origin, and information.
Demographic characteristics such as gender and age are also shown to be important in the
valuation of ecolabels. Female and older consumers are more likely to value ecolabelled domestic

products higher, while female consumers are also more likely to devalue foreign products.
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