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  The Significance of the Book and 
Its Theoretical Framework 

 　 Environmental economics is a field of 
study whose theoretical framework is, in 
part, intended for explaining how negative 
externalities like environmental pollution can 
be internalized within the existing market 
system (thereby making economic agents 
pay fair prices) and how institutions and 
policies can be appropriately designed for 
such internalization.  This book outlines the 
field of environmental economics from a new 
set of perspectives by addressing negative 
externalities that gravely threaten the future 
of Earth.  In particular, contributions in the 
book help clarify the direction of institutional 
des ign to try and ensure the Earth ’s 
sustainability, both in terms of theory and 
practice and from the standpoint of climate 
change, air pollution, resource recycling, 
environmental technology innovation, and 
international environmental cooperation. 
 　 The book includes eleven chapters 
that present theoretical and institutional 
f rameworks for  ensur ing the Earth ’s 
sustainability and help us explore solutions.  
These chapters fall under five  themes : 1. 

econometric modeling of climate change, 2. air 
pollutants and CO 2  emissions, 3. environmental 
sustainabil ity, waste management, and 
recycling, 4. cultural evolution, globalization, 
and environmental innovation, 5. international 
environmental agreements.  These five  themes  
are organically related, with some degree of 
mutual independence, and contribute to the 
purpose of the book: providing prescriptions, 
which seek to ensure sustainability. 
 　 Chapter 2 (“Detecting Volcanic Eruptions 
in Temperature Reconstructions by Designed 
Break-Indicator Saturation” by Pretis et 
al.) of this book deals with  econometric 
modeling of climate change  and presents a 
theoretical framework that underlies the 
entire book.  More specifically, the chapter 
analyzes, from a new perspective, a model 
predicting the timing and scale of climate 
change.  Noting that climate change occurs 
at an unexpected time and at an unexpected 
scale, the authors construct a model in which 
climate change occurs in a discontinuous 
manner, using Professor Hendry’s ‘general-to-
specific’ approach of step-indicator saturation 
and impulse-indicator saturation and without 
assuming that climate change occurs in a 
probabilistic manner based on past time-series 
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data.  A result of their analysis is that “74% 
of all larger Northern Hemisphere volcanic 
eruptions over 20 Tg can be detected on 
average within an interval of ± 1 year in the 
model temperature series spanning the period 
from 850 ― 2005.”  Their analysis is important 
as it takes a pioneering approach, distinct 
from that in other existing studies, to issues 
concerning the occurrence of climate change. 

 Air Pollutants and CO 2  Emissions 
 　 This theme is covered by Chapter 3 
(“Structural Equation Modeling and the 
Causal Effect of Permanent Income on 
Life Satisfaction: The Case of Air Pollution 
Valuation in Switzerland” by Giovanis and 
Ozdamar) and Chapter 4 (“The Decomposition 
and Dynamics of Industrial Carbon Dioxide 
Emissions for 287 Chinese Cities in 1998 ―
 2009” by Auffhammer et al.).  These chapters 
analyze air pollution in Switzerland and CO 2  
emissions from the industrial sector of Chinese 
cities, respectively.  Both air pollution and CO 2  
emissions are mostly attributed to the burning 
of fossil fuels, and responses to both problems 
are similar and include restricted use of fossil 
energy, efficient energy use, and energy-
source substitution.  In Chapter 3, the authors 
quantify people’s marginal willingness to pay 
(MWTP) using a new method.  Air pollution 
has serious negative effects on people’s 
welfare, but few studies have presented 
a reliable method to measure the level of 
physical and psychological harm to humans 
caused by air pollution.  Using micro-level 
data from the Swiss Household Panel survey, 
which includes the respondents’ municipality 
zip codes, the authors obtain a measure of 

the effect of air pollution on people.  The 
unique aspect of their study is seen in their 
estimation of a panel structural equation model 
and simple fixed-effects regression analysis.  
The goal is to “examine the causal effects of 
permanent income on life satisfaction, and then 
to calculate the MWTP values.”  The results 
show that “the MWTPs are relatively low for 
NO 2 , CO, and PM 10 , while the highest values 
are observed for O 3  and SO 2 ,” and that “there 
is evidence of a substantial trade-off between 
income and air quality.” 
 　 In Chapter 4, the authors analyze the trend 
of CO 2  emissions from the industrial sector 
in 287 Chinese cities for a period of 12 years 
(1998 ― 2009).  They also decompose changes 
in CO 2  emissions into scale, composition, 
and technique effects and estimate the 
impact of each.  They find that “the scale 
effect contributes to rising CO 2  emissions, 
while the technique effect leads to declining 
CO 2  emissions in all cities,” and, based on 
the decompositions, that “the inflow of 
foreign direct investment (FDI) reduces 
energy intensity and thus CO 2  emissions by 
generating a significant technique effect.”  A 
common view found in previous studies has 
been that  increased  FDI leads to  increased  CO 2  
emissions through carbon leakage (i.e., “transfer” 
of CO 2  emissions from advanced countries 
with strict emissions regulations to developing 
countries with lax regulations, resulting in an 
overall increase in CO 2  emissions at the global 
level).  In contrast, the authors of this chapter 
obtain an important result that suggests the 
possibility that increased FDI leads to an 
overall  decrease  in CO 2  emissions at the global 
level in the medium-to-long run due to a 
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technological spillover effect (i.e., the effect of 
low-carbon technology transfers from advanced 
countries to developing countries). 

 Environmental Sustainability, 
Waste Management, and Recycling 
 　 This theme is covered by three chapters: 
Chapter 5 (“Environmental Sustainability 
and the Greened Samuelson Rule” by Chen, 
Lin, and Anderson), Chapter 6 (“Household 
Cooperation in Waste Management: Initial 
Conditions and Intervention” by Briguglio), and 
Chapter 7 (“One without the Other? Behavioral 
and Incentive Policies for Household Waste 
Management” by Kirakozian). 
 　 This part of the book is based upon the 
premise that securing sustainability requires 
common efforts at the national and regional 
levels, and that it is important to design 
environmental policies from the standpoint of 
regional sustainability.  Chapter 4 explains the 
importance of green public policy, discussing 
an example of the Netherlands that has 
achieved a high level of sustainability in terms 
of the use of recycled resources (78% of waste 
recycled, 18% incinerated, 3% dumped).  The 
chapter “focuses on the expenditure side of the 
budget and argues that the implementation of 
green spending has the potential to not only 
give rise to benefits of the so-called  double 
dividend  but also generate additional benefits.”  
It then discusses the applicability of a greened 
Samuelson rule.  That is, “the environmental 
sustainability condition can be met as long as 
the total usage of environmentally polluted 
resources generated by households does not 
exceed the equivalent absorptive capacity 
provided via the provision of green public 

goods.” 
 　 Chapter 5 considers ways to promote 
recycling by households.  Waste management 
and recycling at the household level are based 
on household “members’ desire to satisfy their 
moral preferences.”  Therefore, local citizens’ 
awareness, networks, and cooperation become 
important factors.  The chapter argues that 
coercive measures such as government 
regulations and fees should be avoided as 
much as possible because they do not take 
into account households’ living standards, 
residential size, and the number of household 
members, tending to have unexpected side 
effects, so that methods that emphasize 
dialogue and communication in each local 
community should be preferred. 
 　 Chapter 6 examines the effect of major 
economic instruments used for waste 
recycling, namely, taxes, subsidies, and deposit 
refund systems.  Sustainability issues start to 
arise at the local level rather than the national 
level.  In other words, local-level sustainability 
is a necessary condition for national-level 
sustainability.  Policy perspectives taken to 
ensure national-level sustainability therefore 
need to be considered for local issues.  The 
conclusion of the chapter is as follows: 
 　 Overall, people are not motivated solely 
by monetary compensat ion and these 
instruments appear to be complementary.  
The economic incentive instruments will be 
effective if they are coupled with other forms 
of state intervention.  Also, sufficient provision 
of information to consumers is important 
for them to make changes to their recycling 
behaviors. 
 　 We should pay attention to the proposals 
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made in Chapters 5 and 6 as they are 
applicable as far as small communities are 
concerned.  However, in large urban areas, 
where creating citizen networks like those 
seen in local communities is difficult, solutions 
based on independent actions, citizens’ 
awareness, and dialogue have limitations.  
Therefore, solving issues requires waste 
management and recycling measures that 
take advantage of market mechanisms, such 
as waste taxes and deposit systems. 

 Cultural Evolution, Globalization, and 
Environmental Innovation 
 　 This theme is covered by three chapters: 
Chapter 8 (“Economic Evolution in China’s 
Ecologically Fragile Regions” by Deng, 
Wang, and Zhao), Chapter 9 (“Globalization 
and Climate Change: New Empirical Panel 
Data Evidence” by Bu, Lin, and Zhang), and 
Chapter 10 (“A Survey of the Literature on 
Environmental Innovation Based on Main Path 
Analysis” by Barbieri et al.). 
 　 Chapter 8 focuses on five inland regions 
in China that are ecologically vulnerable 
and economica l ly  poor and examines 
mutual relationships among the economy, 
the ecological system, and the natural 
environment based on various historical 
data covering approximately 200 years.  The 
results show that “the economic evolution 
with regional climate changes interactively 
experiences three stages of culture-hindered, 
culture-mixed, and culture-impelled adaptation 
diversely.”  Using the Chinese example, the 
chapter suggests that economic development 
that does not sufficiently take into account 
environmental protection or the history of 

the ecological system can increase the risk of 
cultural loss and ecological damage. 
 　 Chapter 9 examines whether globalization 
has had positive or negative effects on the 
environment.  It concludes that globalization 
has facilitated economic development around 
the world, but with respect to the environment, 
pollution has been ‘exported’ from OECD 
countries to non-OECD countries, resulting 
in improved environmental conditions in the 
former, but worsened conditions in the latter 
(as in the statement, “globalization indices lead 
to a cleaner environment in OECD countries 
and to almost continuous environmental 
degradation in non-OECD countries.  This also 
means that not only economic globalization, 
but also political and social globalization will 
enable OECD countries to shift those high-
carbon industries to developing countries.”).  In 
other words, this chapter presents a narrative 
that, while globalization at least has made 
some improvements in terms of international 
economic gaps, it has worsened environmental 
gaps.  The results presented in this chapter 
suggest that, in the case of a globalization-
induced industrial relocation from an OECD 
country to non-OECD country, strict emissions 
standards and low-carbon, low-pollution 
technologies of the OECD country should also 
be transferred. 
 　 Chapter 10 provides a literature review on 
environmental innovation (EI), discussing its 
determinants, economic effects, environmental 
e f fects ,  and po l icy inducement .   The 
results from main path analysis show that 
“the ‘determinants of EI’ and ‘inducement 
mechanism’ subfields have a long tradition in 
academic research, while the ‘environmental 
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effects’ field is still in the early stages of 
development, and the literature on ‘economic 
effects’ can be expanded in numerous ways.”  
Environmental innovation is a decisive 
factor in balancing economic development 
and environmental sustainabi l i ty ,  and 
it is crucial to examine what conditions 
promote environmental innovation.  Previous 
studies have considered environmental 
innovation from economic and environmental 
perspectives.  This chapter is important in 
that it aims to explain in detail the conditions 
for environmental innovation, by taking into 
account not only these perspectives, but also 
policy aspects and determinants of innovation. 

 International Environmental Agreements 
 　 This theme is covered by Chapter 11 
(“Economic Targets and Loss-Aversion in 
International Environmental Cooperation” 
by Iris) and Chapter 12 (“Cooperative Game 
Theory Applied to IEAs: A Comparison of 
Solution Concepts” by Rogna). 
 　 Cooperation among countries all over 
the world is essential for solving global 
environmental problems such as climate 
change.  These environmental problems, 
however, tend to involve a free-rider problem, 
making it difficult to achieve consensus about 
solutions.  Chapter 11 reviews existing studies 
and uses dynamic game theory to show the 
causes of a free-rider problem and present 
prescriptions for preventing it.  Regarding the 
causes of the problem and responses to it, the 
chapter concludes as follows: 
 　 “If a country is more concerned with its 
economic target, then it is more difficult for 
this country to sustain cooperation at the 

agreed emission.  Concurrently, it is easier for 
other countries to sustain cooperation..  And 
if all countries have stronger economic target 
concerns, then it is easier for some sufficiently 
developed countries to sustain an agreed-upon 
cooperative emission level.” 
 　 What should be considered with regard to 
measures to prevent climate change is that 
while the cost of such measures can certainly 
exceed benefits in the short run, the benefits 
tend to exceed the cost in the long run.  
These benefits include reduced energy costs, 
the vitalization of low-carbon investment and 
creation/expansion of relevant industries, 
and improved energy security.  International 
organizations and countries that possess 
advanced technologies should not only 
increase the possibility of international 
cooperation by making the benefits of climate 
change measures more visible and evaluating 
these benefits appropriately, but also make 
efforts to prevent free-rider problems. 
 　 Chapter 12 is the final chapter in this 
collection and discusses solution concepts 
for cooperative games that are useful for 
analysing IEAs.  Comparing these solution 
concepts numerically, the author finds that 
“the Rawlsian Nucleolus is the core solution 
with the highest redistributive properties.”  
The author also shows that “the ability of 
avoiding losses from free riding is shown to 
be strongly correlated with the redistributive 
properties of solution concepts till the point 
that their ranking perfectly coincides.”  
This chapter is important as it shows 
rules for international cooperation that are 
advantageous to low-income countries which 
suffer most in climate change issues. 
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 Conclusion 

 　 The twenty-first UNFCCC Conference 
of the Parties (COP 21) produced the Paris 
Agreement, and the participating countries are 
required to substantially reduce greenhouse 
gas emissions to keep the global temperature 
increase below two degrees Celsius from 
pre-Industrial Revolution levels.  The Paris 
Agreement was only possible because of a 
sense of crisis that, if a worldwide agreement 
on reduced greenhouse gas emissions was 
delayed any further, sustainable development 
would not be guaranteed not only for our 
generation, but also for future generations 
due to frequent occurrences of extreme 
climate events resulting from rising global 

temperatures.  Since climate change is 
attributed to factors that are more diverse and 
complex than those of other environmental 
problems and since the predicted level of 
future damage is highly uncertain, various 
integrative approaches are needed in devising 
solutions. 
 　 Against this backdrop, the book does an 
excellent job in presenting theoretical and 
practical prescriptions from the standpoint 
of technological innovation, international 
cooperation, and reconstruction of mechanisms 
for preparing the effective countermeasure 
for Climate Change and other environmental 
problems such as air pol lut ion ,  waste 
management and ecological damage. 
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