
SDG: 13
Climate Action

Ken-Ichi Akao
Ayu Washizu   Editors

Climate Change 
Issues and 
Social Sciences
Towards a Carbon Neutral Society

Akao · W
ashizu   Eds.

Clim
ate Change Issues and Social Sciences



Sustainable Development Goals 
Series



The Sustainable Development Goals Series is Springer Nature’s inaugural 
cross-imprint book series that addresses and supports the United Nations’ 
seventeen Sustainable Development Goals. The series fosters comprehensive 
research focused on these global targets and endeavours to address some 
of society’s greatest grand challenges. The SDGs are inherently multidisci-
plinary, and they bring people working across different fields together and 
working towards a common goal. In this spirit, the Sustainable Develop-
ment Goals series is the first at Springer Nature to publish books under both 
the Springer and Palgrave Macmillan imprints, bringing the strengths of our 
imprints together. 

The Sustainable Development Goals Series is organized into eighteen 
subseries: one subseries based around each of the seventeen respective 
Sustainable Development Goals, and an eighteenth subseries, “Connecting 
the Goals”, which serves as a home for volumes addressing multiple goals or 
studying the SDGs as a whole. Each subseries is guided by an expert Subseries 
Advisor with years or decades of experience studying and addressing core 
components of their respective Goal. 

The SDG Series has a remit as broad as the SDGs themselves, and contribu-
tions are welcome from scientists, academics, policymakers, and researchers 
working in fields related to any of the seventeen goals. If you are interested 
in contributing a monograph or curated volume to the series, please contact 
the Publishers: Zachary Romano [Springer; zachary.romano@springer.com] 
and Rachael Ballard [Palgrave Macmillan; rachael.ballard@palgrave.com].

mailto:zachary.romano@springer.com
mailto:rachael.ballard@palgrave.com


Ken-Ichi Akao · Ayu Washizu 
Editors 

Climate Change Issues 
and Social Sciences 
Towards a Carbon Neutral Society



Editors 
Ken-Ichi Akao 
Faculty of Social Sciences 
Waseda University 
Tokyo, Japan 

Ayu Washizu 
Faculty of Social Sciences 
Waseda University 
Tokyo, Japan 

ISSN 2523-3084 ISSN 2523-3092 (electronic) 
Sustainable Development Goals Series 
ISBN 978-981-96-8950-7 ISBN 978-981-96-8951-4 (eBook) 
https://doi.org/10.1007/978-981-96-8951-4 

© The Editor(s) (if applicable) and The Author(s) 2026. This book is an open access publication. 

Color wheel and icons: From https://www.un.org/sustainabledevelopment/, Copyright © 2020 
United Nations. Used with the permission of the United Nations. 
The content of this publication has not been approved by the United Nations and does not reflect 
the views of the United Nations or its officials or Member States. 

Open Access This book is licensed under the terms of the Creative Commons Attribution-
NonCommercial-NoDerivatives 4.0 International License (http://creativecommons.org/licenses/ 
by-nc-nd/4.0/), which permits any noncommercial use, sharing, distribution and reproduction in 
any medium or format, as long as you give appropriate credit to the original author(s) and the 
source, provide a link to the Creative Commons license and indicate if you modified the licensed 
material. You do not have permission under this license to share adapted material derived from 
this book or parts of it. 
The images or other third party material in this book are included in the book’s Creative Commons 
license, unless indicated otherwise in a credit line to the material. If material is not included in the 
book’s Creative Commons license and your intended use is not permitted by statutory regulation 
or exceeds the permitted use, you will need to obtain permission directly from the copyright 
holder. 
This work is subject to copyright. All commercial rights are reserved by the author(s), whether 
the whole or part of the material is concerned, specifically the rights of reprinting, reuse of 
illustrations, recitation, broadcasting, reproduction on microfilms or in any other physical way, 
and transmission or information storage and retrieval, electronic adaptation, computer software, 
or by similar or dissimilar methodology now known or hereafter developed. Regarding these 
commercial rights a non-exclusive license has been granted to the publisher. 
The use of general descriptive names, registered names, trademarks, service marks, etc. in this 
publication does not imply, even in the absence of a specific statement, that such names are 
exempt from the relevant protective laws and regulations and therefore free for general use. 
The publisher, the authors and the editors are safe to assume that the advice and information in 
this book are believed to be true and accurate at the date of publication. Neither the publisher 
nor the authors or the editors give a warranty, expressed or implied, with respect to the material 
contained herein or for any errors or omissions that may have been made. The publisher remains 
neutral with regard to jurisdictional claims in published maps and institutional affiliations. 

This Springer imprint is published by the registered company Springer Nature Singapore Pte 
Ltd. 
The registered company address is: 152 Beach Road, #21-01/04 Gateway East, Singapore 189721, 
Singapore 

If disposing of this product, please recycle the paper.

https://orcid.org/0000-0002-3439-324X
https://doi.org/10.1007/978-981-96-8951-4
https://www.un.org/sustainabledevelopment/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/


Preface 

Worldwide efforts are underway to achieve the long-term goal outlined in 
the Paris Agreement: to “achieve a balance between anthropogenic emissions 
from sources and removals by sinks of greenhouse gases in the second half 
of this century.” Accordingly, many countries and regions have set targets to 
achieve carbon neutrality by 2050. 

Achieving a carbon-neutral society requires not only unprecedented scien-
tific and technological innovations (such as hydrogen technology) but also 
fundamental transformations in social systems. In recent years, research on 
social system innovation has gained momentum along with advancements 
in science and technology. Realizing a carbon-neutral society requires new 
social visions, business models, and innovative legal, political, and market 
reforms, making interdisciplinary knowledge in the social sciences essen-
tial. Furthermore, as this transition will inevitably involve shifts in cultural 
and normative frameworks, interdisciplinary insights from the humanities are 
equally crucial. 

This book combines social science and humanities research, offering a 
comprehensive and interdisciplinary approach to achieving a carbon-neutral 
society. It aims to support researchers and practitioners in their efforts 
while fostering the development of innovative technologies essential for this 
transition. 

The authors contributing to this book come from diverse fields of exper-
tise, yet most share an affiliation with the Institute for Advanced Social 
Sciences at Waseda University. In response to its 2021 Carbon Neutral 
Declaration, the university has actively promoted research, education, and 
industry-government-academia collaboration to accelerate the transition to 
a decarbonized society. The Institute for Advanced Social Sciences estab-
lished the Carbon Neutral Research Division in 2021, providing a robust 
research platform for developing methodologies to tackle the practical chal-
lenges of achieving a carbon-neutral society. This book represents one of the 
key research outcomes of these efforts. 

In compiling this volume, we challenged the authors not only to present 
an ideal vision of a “carbon-neutral society” but also, by drawing on their 
respective fields of expertise, to propose concrete pathways and methodolo-
gies for realizing it. We hope this book serves readers as a comprehensive 
resource on the essential measures needed for societal transformation toward 
carbon neutrality. Several chapters have focused on sustainable development 
in Asia, a region where political, economic, and cultural diversity intersect in
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complex ways. Accordingly, this book can also be characterized as a compre-
hensive study of the humanities and social sciences aimed at advancing carbon 
neutrality in the Asian context. 

The following section outlines the structure of this book and provides an 
overview of each chapter. 

Book Structure and Chapter Summaries 
Part 1: Culture and Norms (Chaps. 1–3) examines various discourses and 

issues in the humanities, welfare economics, and ethics. 
Part 2: Society and Community (Chaps. 4–8) explores the consensus-

building processes necessary for the transition, drawing on perspectives from 
environmental sociology, public opinion research, empirical economics, and 
environmental law. 

Part 3: Corporate and Business (Chaps. 9–12) focuses on the role of 
businesses alongside citizens as key drivers of the transition. It examines 
new corporate norms for a carbon-neutral society and current corporate 
efforts to address environmental challenges using insights from corporate 
law, multinational companies, sustainability activities, and marketing. 

Part 4: Development and Environment (Chaps. 13 and 14) highlights the 
challenges of carbon neutrality in the context of sustainable development, 
using case studies from Southeast Asia. 

Chapter Highlights 

Chapter 1 explores the historical symbolism of chrysanthemums and dande-
lions in Japan and illustrates how minimalist community narratives reflect 
harmony with nature. It argues that reviving these stories can inspire cultural 
shifts toward carbon neutrality by reshaping the environmental imagination. 

Chapter 2 examines the emissions gap, focusing on the disparity between 
current climate policies and the reductions necessary to meet the Paris Agree-
ment’s 1.5-degree target. It emphasizes the role of intergenerational altruism 
and equity in bridging the gap, highlighting these ethical principles as key to 
fostering support for ambitious climate goals. 

Chapter 3 explores individual moral responsibility for climate-related 
activities such as driving cars and meat consumption. It argues that a frame-
work of non-agential shared responsibility effectively captures the systemic 
interdependence underlying climate change and advocates a global moral 
code to guide individual actions based on this framework. 

Chapter 4 discusses the importance of urban policies for carbon neutrality 
and addresses institutional barriers to sustainable land use and transportation. 
Using historical institutionalism, this chapter examines Tokyo’s development 
and reveals how past policy decisions have shaped suburban car dependency 
and inner-city transit reliance. 

Chapter 5 envisions rural communities as drivers of carbon-neutral energy 
systems that utilize local renewable resources. It integrates Japan’s Circular 
and Ecological Sphere concept with input-output analysis to model transitions 
to sustainable regional economies.
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Chapter 6 examines the role of renewable energy in a low-carbon society 
and the justice issues surrounding its adoption, including local impacts, the 
Not-In-My-Backyard movement, zoning, and post-Fukushima challenges. 

Chapter 7 explores nuclear damage compensation systems as critical yet 
often-overlooked mechanisms for carbon neutrality in the nuclear sector. It 
evaluates Japan’s post-Fukushima risk-sharing framework and offers insights 
into responsible nuclear power management. 

Chapter 8 argues that major policy changes supported by public opinion are 
essential for a carbon-neutral society. It calls for increased climate coverage in 
traditional media, investigative journalism, and systems promoting incidental 
exposure to climate content in online media. 

Chapter 9 analyzes Japan’s amended Cabinet Office Ordinance, which 
mandates climate-related disclosures in annual securities reports. It evalu-
ates these requirements against international standards and concludes that the 
ordinance promotes sustainable business practices. 

Chapter 10 examines how multinational companies advance the United 
Nations’ Sustainable Development Goals through localized strategies and 
circular economy models, aligning global resources with local needs to foster 
regional revitalization. 

Chapter 11 explores how corporate governance, executive roles, and 
ownership structures influence firm sustainability and emphasizes the need 
for cohesive governance systems that support carbon neutrality. 

Chapter 12 focuses on green logistics in Japan’s trucking sector and 
proposes a four-phase action plan—energy reform, digital transformation, 
structural reform, and automation—to reduce CO2 emissions significantly. 

Chapter 13 investigates Bali’s traditional Subak irrigation system and 
the challenges posed by tourism growth, highlighting the balance between 
economic development and environmental sustainability. 

Chapter 14 frames climate change as a human-rights issue, focusing on 
vulnerable populations in the Global South. Using Cambodia as a case study, it 
underscores the importance of inclusive policies for sustainable development. 

Chapter 15 synthesizes discussions from previous chapters through the 
lens of transition methodology, presenting three parallel stages for advancing 
carbon neutrality. It aims to inspire readers with concrete ideas for action. 
On behalf of the authors, 

Ken-Ichi Akao 
Ayu Washizu 
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1Dandelion and White Chrysanthemum 
Drops: Study on Environmental 
and Cultural History and Study 
on Imagination History 

Satoshi Kuroda 

Abstract 

Through literary works such as Yoko Tawada’s 
“The Emissary” and historical documents, I 
will decipher the historical images of chrysan-
themums, white chrysanthemums, and dande-
lions in Japan. There is a mixture of the 
unique narratives of minimalist communities 
and maximalist myths and legends. The estab-
lishment of modern society and the modern 
state created the illusion of a uniform nation-
state narrative. The minimalist regional imag-
ination, which is gradually being lost as 
a result of this, represents the ideal rela-
tionship between nature and human beings 
in Japan in the past. By focusing on the 
power of stories and narratives, studying 
the history of imagination over the environ-
ment, and restoring the minimalist commu-
nity narratives of the past, we will have the 
power to remake the environment for a new 
age. 

Keywords 

Environmental history · History of the 
imagination · Narrative of minimal 
communities (local communities) 

S. Kuroda (B) 
Waseda University, Tokyo, Japan 
e-mail: kurosato@waseda.jp 

1.1 Introduction 

This chapter is an approach to humanities research 
for a carbon-neutral society. “The climate crisis is 
a crisis of culture, and therefore a crisis of the 
imagination.” The greatest contribution that the 
humanities can make to the transition to a carbon-
neutral society in the face of the environmental 
crisis is to restore the power of the imagination. 
We need to continue to promote the idea that 
the imagination can be a force for reshaping the 
environment. 

How did the Japanese of the past imagine the 
environment surrounding human beings? The role 
of stories and the cultural codes of imagination 
stand on the accumulation of historical narratives 
passed down in the minimal communities (=local 
communities). Concentrating on the power of such 
stories and narratives, and researching the history 
of the mentality surrounding the environment and 
the imagination surrounding the environment, will 
be an urgent issue for environmental history in the 
future. 

1.2 Study on the History 
of Imagination 
as Environmental History 

Although the new epoch called the Anthropocene 
has been rejected as a geological epoch, it is 
becoming increasingly important as a term that

© The Author(s) 2026 
K. Akao and A. Washizu (eds.), Climate Change Issues and Social Sciences, 
Sustainable Development Goals Series, https://doi.org/10.1007/978-981-96-8951-4_1 
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2 S. Kuroda

describes the current state of the environment. 
Human beings can no longer live completely 
within the sphere of life that they have created for 
themselves, and we are now in a situation where, 
as a result of man’s increased interference with 
nature, man has also become a part of nature. 
In other words, this is an era in which nature’s 
retortion is becoming more and more visible. 

Humanistic study focusing on the environ-
ment is advancing. In Japan, first, environmental 
folklore was advocated early on; second, in 
literary studies, environmental humanities are 
being attempted in response to American ecocrit-
icism; third, in cultural anthropology, perspec-
tives on the extra-human, such as multispecies 
anthropology and more-than-human, have come 
to be emphasized; and fourth, environmental 
history has also been proposed in historical studies 
since the 1990s, and climate restoration research, 
disaster history, famine theory, and the history of 
livelihoods have been promoted. Among these, the 
history of human mind focusing on the environ-
ment has been the subject of studies pioneered by 
Hojo, Katsutaka (Masuo et al., 2003). 

Under the environmental crisis, humanities 
study is expected to focus on the power of stories 
and narratives. Amitav Ghosh tells us that “the 
crisis of climate is a crisis of culture, and therefore 
a crisis of imagination” (Ghosh, 2022). This coin-
cides with Donald Hughes’ indicating the study 
on human being’s thinking and attitude focusing 
on the natural environment as the third topic of the 
environmental history (Hughes, 2018). Masami 
Yuki, who is advancing environmental humani-
ties, proposes a “readjustment of human thought” 
in our era in which “normalcy has come to an 
end.” 

This overlaps with the study of the history of 
imagination proposed more than half a century 
ago by Katsumi Masuda, a scholar of Japanese 
literature (Masuda, 1968). In other words, this 
is to “examine the content of the folk imagina-
tion” by “assembling the various fragments that 
have remained in later generations,” or to utilize 
the “inverted method of proof which intends to 
examine residual culture to infer a far earlier age” 
in order to “establish the invisible content of the 
human imagination.” 

How did Japanese people in the past imagine 
the environment surrounding humans? The study 
of the history of human mind and imagination 
focusing on the environment will be an urgent 
topic for the future environmental history. The 
most important contribution that the humanities 
can make to the environment is to continue to send 
out the message that the power of imagination is 
the power to change the environment. The role of 
storytelling and the cultural codes of imagination 
are based on the accumulation of historical narra-
tives passed down in the minimalist communities 
(=local communities). Here, I will quote Yoko 
Tawada’s novel The Emissary as an example. 

1.3 The Controversy 
over Chrysanthemum Versus 
Dandelion 

The Emissary is a medium-length novel by Yoko 
Tawada published in 2014 (Tawada, 2014). The 
setting is Japan in the near future, where the 
earth has been irrecoverably polluted, cities have 
been abandoned, the economy has collapsed, the 
government has been privatized and the country 
has been closed off. Due to the pollution, the 
elderly cannot die, and children have lost their 
biological functions and are as weak as baby birds. 
The Emissary is recognized as a dystopian novel 
that emerged in Japan in the aftermath of the Great 
East Japan Earthquake. 

The novel introduces two anecdotes about 
dandelions and chrysanthemums: the controversy 
over chrysanthemum versus dandelion and the 
story of peeing on the chrysanthemums drawn on 
the wall of washroom. 

<Quote of Chrysanthemum-Dandelion Contro-
versy> 

The petals of modern dandelions are about ten 
centimeters long. There was even a case in which a 
person entered a dandelion in the annual chrysan-
themum show held at the civic center, and it was 
questioned whether it could be recognized as a 
chrysanthemum or not. The opponents argued that 
a large dandelion was not a chrysanthemum but 
merely a mutation of the dandelion, but the contro-
versy was sparked by the counterargument that 
“mutation is a discriminatory term.” In fact, the 
word “mutation” was rarely used in this context
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anymore, and instead the term “environmental 
assimilation” was in vogue. If they remained small, 
they would have been in the shade while most of 
the wildflowers were growing huge. The dande-
lion must have changed the size to survive in the 
current environment. (snip) Some opponents of the 
dandelion argued that chrysanthemum was a noble 
flower that was chosen as a family crest, while the 
dandelion was a weed and should not be mixed 
up with chrysanthemums. On the other hand, the 
pro-dandelion alliance, formed by the labor union 
of ramen noodle shops, quoted a wise saying of 
the imperial family, “There is no such thing as 
a weed,” putting an end to the seven-month-long 
chrysanthemum-dandelion controversy. 

The year after the publication of The Emissary, 
Yoko Tawada wrote a short essay titled Dande-
lions Dancing in the Snow in (Tawada, 2015) 
which she referred to Yasunari Kawabata’s unfin-
ished last work Dandelion (Kawabata, 1972) and 
wrote, Only this book shines in yellow unlike 
other works as a weed dandelion that has been 
mixed in with the chrysanthemum show. Tawada 
imagines a lone dandelion blooming forlornly in 
the garden of Kawabata’s residence which had 
been almost abandoned in the midst of the award 
hubbub, just as the unfinished novel that Kawabata 
stopped writing after winning the Nobel Prize for 
Literature: 

The novel Dandelion has a very unique posi-
tion in Kawabata’s literature, probably because of 
the plant “dandelion.” The dandelion is also a 
member of the chrysanthemum family, but it is 
not as valued as chrysanthemums. (snip) Peach 
branches are displayed on Peach Festival, bamboo 
on Tanabata Festival, cherry blossoms are enjoyed 
in Hanami (cherry-blossom viewing) season and 
Japanese pampas grass are displayed with the full 
moon on the fifteenth night, but dandelions do not 
have their place. The dandelion is one of our closest 
and most beautiful neighbor, but it is a flower that 
blooms outside of the culture of Japan. 

A flower that blooms outside of Japanese 
culture. Long before the common dandelion 
spread throughout Japan in the modern era, native 
species such as kanto dandelion existed. However, 
for some reason, there is not a single waka poem 
referring to the dandelion in Japan, and it was only 
in the early modern period that the dandelion came 
to be written in haiku poem. 

The chrysanthemum-dandelion controversy 
contrasts two types of nature in Japanese culture: 

Fig. 1.1 White chrysanthemums 

“wild” and “tamed” nature. One is the chrysan-
themum, an artificial flower with a single large 
petal which has been bred by human beings, and 
the other is the dandelion which grows as a weed 
in its native state, unnoticed and untouched by 
human beings, in the concrete under our feet, as 
if it were air. 

There is a drama series on NHK (Japan Broad-
casting Corporation) titled “Ranman,” which was 
aired in the spring of 2023. Episode 105 is a scene 
from a chrysanthemum show. The main character, 
a botanist named Mantaro Makino, and his wife, 
Sueko, exhibit a single small nojigiku at a chrysan-
themum show held by a wealthy merchant named 
Yanosuke Iwasaki (Fig. 1.1). 

Sueko said, “It was a long time ago. Chrysan-
themums were originally used to make medicine 
in the Tang Dynasty. When they came to Japan, 
Japanese people took great pains to create these 
very beautiful chrysanthemums. However, the 
original chrysanthemums also grew wild in this 
country. Its Japanese name is nojigiku. Nojigiku 
has been completely untouched by human hands 
for more than 1,000 years. It grows on sunny side 
rocks and cliffs by the sea and blooms in its orig-
inal form. There is no superiority or inferiority of 
either chrysanthemum. However, if we have both 
nojigiku and these chrysanthemums, we can think 
of the continent and the sea, and the ingenuity 
of the Japanese people over centuries. And above 
all,” 

Mantaro Makino (in flashback scene): “Above 
all, it is heartwarming to know that the people
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of this country love flowers so much, isn’t it? If 
everyone had the love for flowers, there would be 
no conflict in the world.” 

Here, the contrast is not between chrysan-
themums and dandelions, but between chrysan-
themums which have been repeatedly bred and 
improved by man, and the wild nojigiku which has 
been blooming in Japan for more than 1,000 years, 
untouched by man. The “wild” and the “tamed” 
nature. The contrast is similar to that between 
the chrysanthemum and the dandelion in The 
Emissary. 

1.4 Nature as the Other 

In 2014, the same year that Yoko Tawada wrote 
The Emissary, she visited Fukushima. Let me 
quote again from Dandelions Dancing in the Snow 
(Tawada, 2015): 

Another movie that comes to mind when I hear 
the word “dandelion” is Akira Kurosawa’s Dream 
(1990). This film was made almost twenty years 
before the nuclear accident in Fukushima, but it 
is about a nuclear power plant in Japan that 
caused a huge explosion in an accident. Japan has 
already almost killed itself, and giant dandelions 
are growing there with their genes destroyed by 
radioactive materials. I was reminded of this movie 
when I visited Fukushima last year. When I was 
driving an area that had been contaminated by 
radioactive materials and was uninhabitable, I saw 
tall weeds growing up to cover the uninhabitable 
houses. There was also a row of magnificent cherry-
blossom trees in the middle of an uninhabited town. 
The woman who showed us around told us that even 
before the nuclear accident, these cherry trees were 
famous, but now that the town was no longer inhab-
ited, they were blooming many times more than ever 
before. (snip) This is not a fear from the nature itself. 
In an essay Cherry Blossoms in Full Bloom, Ango 
Sakaguchi writes that he found it odd that only the 
cherry blossoms were in full bloom while people 
were dying in the Great Tokyo Air Raids. Plants 
seem to bloom and wither reflecting people’s joys 
and sorrows, but in fact they are others to us. Even 
if mankind destroys itself through war or nuclear 
power plants, cherry trees will still bloom profusely 
without shedding a tear. 

<Nature as the Other> This reminds me of 
the article Thinking from the Standpoint of the 
Mountain, published in 1944 by Aldo Leopold, a 
pioneer of environmental ethics (Leopold, 1986). 

This view of nature has often been depicted in 
Japanese novels. For example, Kazushi Hosaka’s 
novel Memories of the Seasons is a story about the 
daily life of a father and son living in Kamakura 
(Hosaka, 1996). The protagonist, who has climbed 
a mountain near Kamakura, tells the following 
story: 

No matter which direction you look from, a moun-
tain is still a mountain and is the same moun-
tain, and even if people don’t see it, mountains and 
oceans exist, and they are, how to say, fully self-
sufficient. Therefore, it really does not matter to the 
mountains and oceans that their beauty would not 
be known if humans had not existed. They exist in 
their own dynamism, or rather, they are constantly 
changing little by little. 

I said that the mountains were self-sufficient 
without being seen by humans, and the sea was 
self-sufficient in the sea, but this does not mean 
that they are isolated or unrelated to others. The 
nuts need to be brightly colored to stand out and 
be eaten by birds, which then drop them with their 
droppings in a different place than where they are 
growing now. The fact that the colors used to attract 
birds’ attention are also perceived as beautiful by 
humans may indicate that human sensibilities are 
not completely separate from those of the animals 
that eat the berries. 

Human beings living in the Anthropocene 
have become rootless beings, disconnected 
from nature. However, human sensitivity is not 
completely disconnected from the animals that eat 
the fruit of the trees. The unique sensitivity of 
Japanese culture, in which nature is the other for 
humans, but not completely the other, seems to be 
represented by the dandelions that Yoko Tawada 
experienced in Fukushima and described in The 
Emissary. 

1.5 Drops from Shiragiku (White 
Chrysanthemum) 

In The Emissary, children pee on the chrysan-
themum flowers drawn on the wall of the colorful 
and fun co-ed “washroom” at school (the foreign 
word “toilet” is forbidden because the country is 
in national seclusion). 

Here, I would like to note that, in Japan’s Kaet-
suno region (Toyama, Ishikawa, and Fukui prefec-
tures), the image of white chrysanthemums and
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holy water have been strongly associated in the 
local stories. 

For example, (1) in Kyoka Izumi’s long novel 
Yukari no Onna (woman with a relation) written 
in 1919, the main character, a man, is lured to 
a strange place called Shiragiku Valley deep in 
the mountains in the east of Kanazawa, Kaga, 
where he encounters a mysterious woman (Izumi, 
1928). In the fictional place Shiragiku Valley, a 
sculpin is said to have a flower bloom on its head 
with a drop of chrysanthemum. It is also said that 
soaking one’s body in a stream of fresh water 
spilled from these drops of chrysanthemum will 
heal one’s illness. The image of chrysanthemums 
in Shiragiku Valley was strongly associated with 
this image of immortality in the Immortal Land. 

In addition, (2) Kikusake no Kojitsu (legend 
concerning chrysanthemum liquor) in Hokkoku 
Kidan Junjoki Volume 1, issued in 1807 
(Chosuidai, 1974), describes the origin of Kaga’s 
sake called Kikusake, which is said to be made 
from medicinal water dripping from the chrysan-
themums that bloom in the Asano River’s water 
source, the Shiragiku Pool. Kyoka Izumi prob-
ably wrote a novel based on this strange story 
(Fig. 1.2). 

Furthermore, (3) Ishikawa-ken Nomi-gun shi 
(history of Nomi county, Ishikawa prefecture) 
contains a story about a lumberjack named Rihei 
Ashitani, who wanders around in despair after his 
son is kidnapped by a tengu (Nomi-gun, 1923). 
At the end of the story, it says, Rangiku growing 
under the cliffs are fragrant with the brocade 
woven by Princess Tatsuta, but when someone 
tries to pick them, you may suddenly hear the noise 
of drums. In addition, (4) according to Bakusui 
Hori’s Sanshu Kidan written in the latter half of 
the eighteenth century, a shojo (imaginary animal 
like an orangutan) appears in Idogiku Valley at 
the foot of the Etchu Tateyama mountain range, 
blowing wind and clouds (Hori, 1932). According 
to the story, “The first time a person enters a 
place called Idogiku Valley, wind and cloud blows 
preventing human beings from entering. This often 
throws people away” (5). Basho Matsuo, who 
visited Kaga Yamanaka hot spring at the end of 
the seventeenth century, is said to have composed 
the following poem: In Yamanaka, refraining from 

Fig. 1.2 A shojo (imaginary animal like an orangutan) 
Wakan Sansai Zue, seventeenth century 

picking chrysanthemums in the smell of the hot 
spring. 

The image of small white chrysanthemums 
blooming unnoticed, their petals swaying in 
the wind and releasing an aromatic fragrance, 
and the holy water of immortality that slipped 
down the chrysanthemums was widely spread 
in Hokuriku region. This should be due to the 
widespread legend of chrysanthemum water asso-
ciated with Kikurihime-no-mikoto, the goddess 
of Mt. Hakusan, the holy mountain in the region 
(Muroyama, 2015; Tomita, 1823). 

The image of holy water that slips down 
chrysanthemums has its origin in ancient China. 
A child named Jidou, who was loved by King Mu 
in ancient China’s Zhou Dynasty, was banished 
to the deep mountains for the crime of strad-
dling a pillow by mistake. It is said that Jidou
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drank water seeping from a chrysanthemum in 
the mountains and lived to be 800 years old. The 
image of chrysanthemums as elixir that grow in 
the Immortal Land spreads with the Chou-you-
no-sekku festival (one of the five season-related 
festivals). In Japan, the story of the chrysan-
themum and Jidou, which made hin called Kiku-
Jidou has been told continuously since the end 
of the Kamakura period as a secret tale related 
to the Tendai accession law of the medieval 
emperors. The legend that the water produced with 
drops of chrysanthemum brought immortality and 
served as holy water or good medicine prevailed 
throughout Japan (Abe, 2020). 

From ancient times, chrysanthemum was 
the flower of immortality that brought forth 
holy water deep in the mountains, with its 
origin in legends about Chinese emperors and 
Japanese emperors. In modern times, on the 
other hand, chrysanthemum became a popular 
term for anus. It is no coincidence, then, that 
chrysanthemums in the flower beds drawn on 
the wall in The Emissary are peed on, in 
contrast to the holy water that trickles through 
the chrysanthemums. Perhaps this dystopian 
novel was written as a device to highlight the 
two contradictory characteristics of chrysanthe-
mums. 

1.6 Imagination Held 
by Minimal Regions 

In the Kaetsuno region, white chrysanthemums 
were flowers that wafted their fragrance in the 
wind in the Immortal Land deep in the moun-
tains and brought forth holy water of immor-
tality that healed illnesses. On the other hand, 
since the Middle Ages, the water created with 
drops of chrysanthemums, as told in the tale of 
Kiku-Jidou, was holy water that brought immor-
tality and served as good medicine. As the tale 
of Kiku-Jidou was a tale of a medieval emperor, 
and the chrysanthemum crest was adopted as 
the crest of the emperor’s family, chrysan-
themum came to bear the ideology of the nation-
state, especially in the modern age and there-
after. 

White chrysanthemum and chrysanthemum, or 
the white chrysanthemum orally transmitted in 
the Kaetsuno region and the chrysanthemum that 
continued to live on in a mythology of medieval 
emperor as the tale of Kiku-Jidou are similar and 
different. 

In pre-modern Japan, minimal communities, 
or local communities, produced stories that 
were unique to the respective communities. And 
smaller, more limited communities were differen-
tiated from each other, and because of the locality, 
memories were segmented and each community 
created its own unique narrative. In the Kaet-
suno region, shiragiku cures illnesses as refered 
to in (1) above, makes beautiful liquor (2), and 
also produces a famous hot spring (5), celebrating 
the blessing of water from Hakusan Gongen = 
Kikurihime-no-mikoto, the local deity. The area 
has spots with specific names such as “Shiragiku 
Valley” (1), “Shiragiku Pool” (2), and “Idogiku 
Valley” (4). In addition, inhuman creatures such 
as a mysterious woman (1), a tengu (3), and shojo 
(4) blow wind, cloud, and fragrance, preventing 
people from entering and leaving the area and 
issuing warnings to humans from nature. The 
history unique to the locality is vividly preserved 
and inscribed in the minimal community, and has 
been recounted over and over again. 

The unique narratives of the minimal commu-
nities thus created have been developed through 
incorporating and mutually affecting with ancient 
and medieval myths, maximum narratives and 
omens. With the birth of modern society and 
the modern state, however, minimal narratives 
gradually lost their effect and were replaced 
by the illusion of a uniform nation-state. The 
disappearing minimal regional imagination repre-
sents the ideal relationship between nature and 
human beings in Japan in the past. It should have 
functioned as a resilience that was both tough and 
flexible in the age of the Anthropocene. 

1.7 Concluding Remarks 

In this chapter, I have examined the historical 
images of chrysanthemums, white chrysanthe-
mums and dandelions in Japan, as seen in literary
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works such as Tawada Yoko’s The Emissary and 
historical documents. There, I find a mixture of the 
unique narratives of minimal communities and the 
myths and legends of the maximum. The estab-
lishment of modern society and modern nation-
states created the illusion of a standardized nation-
state narrative. The minimal regional imagina-
tion that is gradually being lost represents the 
ideal relationship between nature and humans 
in Japan of the past. The restoration of imag-
ination surrounding the environment, with the 
aim of achieving a carbon-neutral society, should 
become a force that reshapes the environment of 
the new era. 

This article is based on a presentation given at 
the review session featuring “Bungaku ha chikyu 
wo sozo suru” (Literature Imagines the Earth) 
written by Masami Yuki organized by Associ-
ation for the Study of Literature and Environ-
ment (ASLE-JAPAN) and held at Kanto Gakuin 
University on July 20, 2024. I would like to 
thank Masami Yuki and the participants of the 
session. 
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2Intergenerational Altruism 
and Intergenerational Equity: The Source 
of Emissions Gap 

Ken-Ichi Akao 

Abstract 

The emissions gap refers to the difference 
between the projected greenhouse gas emis-
sions trajectory based on currently planned 
climate change mitigation policies and the effi-
cient emissions path required to achieve the 
1.5-degree (or 2-degree) target agreed upon in 
the Paris Agreement under the United Nations 
Framework Convention on Climate Change. 
This disparity reflects the gap between what we 
intend to do for future generations (intergener-
ational altruism) and what we believe should 
be done for them (intergenerational equity). 
Resolving the emissions gap is crucial for 
achieving a carbon-neutral society. Addressing 
this challenge requires reinforcing intergen-
erational altruism and garnering significant 
support for the ethical foundation of inter-
generational equity underlying the 1.5-degree 
target. Based on these concerns, this study 
introduces and examines various discussions in 
the social sciences, particularly in economics, 
regarding intergenerational altruism and inter-
generational equity. 

K.-I. Akao (B) 
Waseda University, Tokyo, Japan 
e-mail: akao@waseda.jp 
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2.1 Introduction 

The emissions gap, shown in Fig. 2.1, refers to the 
difference between the greenhouse gas emission 
trajectory (hereinafter, NDC path) projected based 
on the current climate change mitigation policies 
(Nationally Determined Contributions, NDCs) of 
countries and the cost-effective greenhouse gas 
emission trajectory (hereinafter, 1.5-degree emis-
sions path) required to achieve the 1.5-degree 
(or 2-degree) target agreed upon in the Paris 
Agreement under the United Nations Framework 
Convention on Climate Change (UNFCCC).

If the 1.5-degree emissions path is imple-
mented, CO2 emissions will be nearly zero by 
the middle of this century (United Nations Envi-
ronment Programme, 2023). Therefore, achieving 
a carbon-neutral society equates to the world 
resolving the emissions gap and aligning with 
the 1.5-degree emissions path. For this reason, 
the United Nations has called on each country 
to ambitiously review its mitigation policies. 
As a result, many countries announced plans
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Fig. 2.1 Emissions gap. Source UNEP (2023,  p.  XXI,  Fig.  ES.4)

to strengthen their emission reduction targets at 
the 2021 UNFCCC COP26, marking a ground-
breaking event. However, there is still no clear 
prospect of closing the gap. At COP28 in 2023, the 
first evaluation of the global stocktake, which eval-
uates the progress of the world’s climate change 
measures every five years based on the Paris 
Agreement, expressed the following concern: 

[S]ignificantly greater emission reductions are 
required to align with global greenhouse gas emis-
sion paths in line with the temperature goal of the 
Paris Agreement and recognizes the urgent need to 
address this gap. (United Nations, 2023) 

Effective mitigation policies require massive 
investments to close the emissions gap. For 
example, the Intergovernmental Panel on Climate 
Change (AR6, WG 3, Chap. 15) estimates that 
the annual funds required for mitigation policies 
range from USD 2.3 trillion to USD 4.5 tril-
lion and states that an increase in investment by 
approximately 3 to 6 times compared to current 

levels is necessary (Kreibiehl et al., 2022). Can the 
current generation implement such bold policies 
and substantial investments? 

The extraordinarily long-term nature of climate 
change complicates this issue. Climate change 
takes decades or even longer to become evident; 
however, once it begins, it continues for thousands 
of years. Due to its ultra-long-term nature, even 
though greenhouse gases have accumulated in the 
atmosphere since the onset of industrialization 
in the eighteenth century, anthropogenic climate 
change has only been recognized very recently. 
This is a major reason behind the delay in climate 
action today. The ultra-long-term nature of climate 
change also implies that it will take a consider-
able time for current measures to produce notice-
able effects. A sobering prediction is that even 
if anthropogenic greenhouse gas emissions were 
immediately reduced to zero, sea levels would 
continue to rise for thousands of years (Intergov-
ernmental Panel on Climate Change, 2021).
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An important implication of the ultra-long-
term nature of climate change is that future gener-
ations, whom we will never meet and whose 
lifestyles and preferences we cannot predict, will 
benefit more from the current mitigation poli-
cies than us. However, serious damage due to 
climate change is already occurring worldwide; 
therefore, policies for climate change adaptation 
for the current generation are a pressing concern. 
We must allocate limited budgets and resources 
between mitigation policies to save future gener-
ations and adaptation policies to save the current 
generation. Furthermore, the current generation is 
facing several serious social issues. These include 
poverty, conflict, unemployment, economic stag-
nation, aging, population decline, and an aging 
infrastructure. Many resources are required to 
solve these problems that directly affect our well-
being. 

How much of our limited resources will 
we allocate to close this emissions gap? These 
resources could also be used by us, our fami-
lies, and others in our generation who face diffi-
cult situations. How willing are we to use these 
resources for future generations, to forgo using 
them for people living today, and especially to 
prioritize climate change mitigation measures 
over other pressing social issues? The ultra-
long-term nature of climate change raises funda-
mental questions about the allocation of resources 
between current and future generations across 
thousands of years. This is a challenge that 
humanity has rarely faced.1 

1 The threat of nuclear war serves as a precedent for ultra-
long-term issues because it imperils humanity’s survival. 
What sets climate change apart from the threat of nuclear 
war is that its cause is created by the myriad lives and 
economic activities of people worldwide. Controlling the 
problem is extremely difficult because it involves the 
numerous decisions made by people worldwide. A compa-
rable challenge to climate change is the biodiversity loss. 
This loss shares an ultra-long-term nature because it is irre-
versible. Moreover, habitat destruction and pollution stem 
from the widespread human activities worldwide. While 
the impacts of biodiversity loss have not received as much 
attention as the problem of climate change, the issue is often 
likened to the screws of an airplane: a few missing screws 
are not a problem, but if the number increases, the plane 
will crash. The current efforts to address climate change are 
also a touchstone for solving the problem of biodiversity 
loss. 

A succinct answer to this intergenerational 
resource allocation problem is the NDC path, 
which reflects our actual approach to future gener-
ations based on our preferences. But what does the 
1.5-degree emissions pathway represent? It illus-
trates the moral standard of how future genera-
tions should be treated. Thus, the NDC pathway 
expresses what we intend to do for future gener-
ations, while the 1.5-degree pathway represents 
what we should do for them. The emissions gap, 
therefore, highlights the divergence between our 
preferences and our morality toward future gener-
ations. This challenge can be reframed as the 
task of reconciling our preferences for future 
generations—referred to here as intergenerational 
altruism—with our morality toward them, termed 
intergenerational equity.2 

To address this challenge, it is essential to 
understand what intergenerational altruism is, 
what intergenerational equity is, and how they 
are related. This study provides an exploratory 
examination of these issues. The remainder of this 
paper is organized as follows: The next section 
introduces a divergence problem in economics 
that parallels the emissions gap: the difference 
between the socially optimal greenhouse gas 
emissions path derived from standard economic 
models and the emissions path many economists 
consider morally correct. The former is compa-
rable to the NDC path, suggesting that the NDC 
path possesses economic rationality. However, 
like the NDC path, this optimal path lacks sustain-
ability, casting doubt on its economic rationality. 
By contrast, although the latter resembles the 
1.5-degree emissions path, the two are grounded 
in different moral principles. This points to the 
fact that the morality of intergenerational equity 
is not unique. The question raised here is what

2 Preferences can be understood in various ways (Hausman, 
2012). In this study, choices based on pleasure and pain 
are referred to as preferences. This definition is narrower 
than that of Hausman (2012). A subtle example is a moral 
behavior that, while not unrelated to economic interests, 
is nevertheless pleasant to perform. According to our defi-
nition of preferences, this behavior (choice) is considered 
to be preference-based. In this study, morality refers to 
what an individual believes they should do, regardless of 
preferences. 
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ethical framework can be supported to ensure 
intergenerational equity. 

The two sections following Sect. 2.2 discuss 
these two issues in detail. Section 2.3 focuses on 
intergenerational altruism. It shows that what has 
traditionally been considered socially optimal in 
economics should be reconsidered when intergen-
erational altruism is explicitly incorporated into 
economic models and when tackling ultra-long-
term issues such as climate change. Section 2.4 
discusses intergenerational equity and highlights 
issues with its central concept of egalitarianism. 
This is followed by an examination of strong 
sustainability, which I argue is the moral foun-
dation of intergenerational equity behind the 
1.5-degree target. I also attempt to rationalize 
its validity through Rawls’ veil of ignorance. 
Section 2.5 examines a practical research chal-
lenge: enhancing intergenerational altruism and 
intergenerational equity to bridge the emissions 
gap. The final section reviews this chapter and 
identifies issues that require further research. 

2.2 Emissions Gap 
in the Economics of Climate 
Change 

In economics, the divergence between intergener-
ational altruism and intergenerational equity was 
recognized as early as the beginning of the twen-
tieth century. Pigou (1932), the founder of welfare 
economics, pointed out that we value the well-
being of future generations less than that of the 
current generation, and argued that this is ethi-
cally unacceptable (Roemer & Suzumura, 2007, 
p. xiv). Ramsey (1928), who laid the foundation 
for today’s economic dynamic analysis, argued 
that for normative analysis to find an optimal 
path for society, the utility (a number representing 
well-being) of each generation should not be 
discounted in the calculation of utilitarian social 
welfare but should be simply added up without 
discounting.3 

3 The utilitarian social welfare function refers to the 

following function: 
∞ 

t=1 
δt−1u t ,  wher  e t stands for time, 

ut is the one-period social welfare at time t ,  an  d δ ∈ (0, 1]

Despite such warnings from predecessors, 
mainstream economics has been using a 
discounted utilitarian social welfare function 
not only in empirical analysis but also in norma-
tive analysis. Its use in the empirical analysis 
is explained by the fact that we are discounting 
the utility that we will obtain in the future. In 
addition, it is useful for economic forecasting and 
policy evaluation because it can reproduce human 
behavior well. However, the reason for its use in 
normative analysis remains unclear. The rationale 
is based on the following two-step procedure. 
Well-being is based on our preferences, which 
are manifested in our actions. However, the 
second step remains questionable, as discussed in 
Sect. 2.3. 

Many economic plans and public policies are 
projects of approximately 30 years at most, so 
the choice between the two types of utilitarianism 
does not make a significant difference. However, 
this choice is decisive in the case of climate change 
issues with ultra-long-term characteristics. For 
example, a very small discount rate of 1% per 
year gives a discount factor δ = 1/1.01 ≈ 0.99„ 
which is very close to the value of the discount 
factor when not discounted (δ = 1. See footnote 
3). However, this discounts the utility of people 
500 years from now to one ten-thousandth of that 
of the current generation. Consequently, even if 
people 500 years from now lose 10,000 units of 
utility to gain 1 unit of utility now, discounted utili-
tarianism sees this as socially desirable. Critics of 
discounted utilitarianism criticize those who do 
not realize this as lacking imagination (Ramsey, 
1928). 

Figure 2.2 shows the greenhouse gas emis-
sions paths of Nordhaus (2008). The path labeled 
as “optimal” represents the optimal path of 
the Dynamic Integrated Climate and Economy 
(DICE) model, which maximizes the discounted 
utilitarian social welfare function based on tradi-
tional economic models. Conversely, the path 
labeled as “Stern” is the optimal path estimated 

is the discount factor. δ = 1 is the case without discount. 
If δ  <  1, the function represents discounted utilitarianism.
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by Stern (2007) based on the undiscounted utili-
tarian social welfare function that treats all gener-
ations equally. As illustrated in the figure, there 
is a significant divergence between these two 
optimal paths, similar to the emissions gap shown 
in Fig. 2.1. The discounted utilitarian social 
welfare function in the DICE model is empir-
ically supported, while the undiscounted utili-
tarian social welfare function in the Stern model 
is morally supported. Therefore, the divergence 
of the two optimal paths signifies a gap between 
intergenerational altruism and intergenerational 
equity.

The optimal path of the DICE model is similar 
to that of the NDC path shown in Fig. 2.1. 
The International Energy Agency (2015) warned 
that the NDC path at that time would lead to 
a temperature rise of 2.7 degrees by the end of 
the century. Similarly, the optimal path of the 
DICE model predicts a temperature rise of 2.61 
degrees.4 The DICE model is based on people’s 
preferences, predicting actual human behavior, 
and simultaneously informing us of the mitiga-
tion policies that we altruistically wish to imple-
ment for future generations. However, the antic-
ipated temperature rise of more than 2 degrees 
contradicts the Paris Agreement that the world has 
agreed upon.5 

4 While the optimal path is literally optimal, the NDC path 
is an aggregation of each country’s individual optimal path 
reflecting their strategic considerations, and its theoretical 
counterpart is a Nash equilibrium path of the differential 
game (for example, see Akao et al., 2021). As a theoretical 
prediction, a Nash equilibrium path is generally inefficient, 
and more greenhouse gases are emitted than the socially 
optimal path. The difference in temperature rise at the end 
of the century between the two paths may correspond to 
the difference between the optimal path and the equilibrium 
path. 
5 Nordhaus probably does not think that a path leading to a 
2.6-degree temperature increase is acceptable for society. 
This is because, in a paper written more than a decade 
before climate change became a societal concern, Nord-
haus pointed out that a temperature rise of 2 or 3 degrees is 
something we have not experienced in hundreds of thou-
sands of years, and warned that we cannot know from the 
past what will happen to the global environment with a 
temperature rise of more than 2 degrees (Nordhaus, 1975). 

As the DICE model is extremely useful for 
considering climate change policies, research 
has been conducted on how to modify the 
model’s optimal path to eliminate the emis-
sions gap while maintaining its discounted util-
itarian framework. Such studies aim to revise 
the model to estimate greater future damage, 
which leads to a stronger optimal emission reduc-
tion. One method is to reduce the discount rate 
(increase the discount factor) for future gener-
ations. Additional preference-related parameters 
such as the intertemporal elasticity of substitution 
should also be adjusted simultaneously to preserve 
the model’s reproducibility of past paths. This 
improvement in the model has already been incor-
porated into the optimal path of the DICE model 
shown  in  Fig. 2.2. Another method is to update 
the model with the latest research results on the 
mechanisms of climate change, such as those of 
Dietz et al. (2021), to revise the future damage 
estimates. 

Looking next at morally supported paths, it can 
be seen that Stern’s path is similar to the 1.5-
degree emissions path. However, these two inter-
generational equity paths are based on different 
ethics. More precisely, Stern’s path is based on 
utilitarian ethics that evaluate social desirability 
by the sum of utilities over generations, while the 
1.5-degree emissions path is based on so-called 
strong sustainability that demands a sustainable 
global environment for future generations.6 This 
indicates that the moral basis of intergenerational 
equity is not unique. 

The international community has already 
agreed on the 1.5-degree target. However, the like-
lihood of the emissions gap not being eliminated 
by the current planning period (2030) is very high. 
When it becomes clear that the realization of the 
1.5-degree emissions path is difficult, we will be 
forced to reconsider the target itself and, there-
fore, the rationale underlying it. Then, the ques-
tion arises as to what kind of intergenerational 
equity we support. As we will see later, several 
proposals have been made regarding intergen-
erational equity, and negative views are known.

6 Section 2.4 discusses the notion of strong sustainability. 
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Can we find rational basis to morally justify the 
1.5-degree target? 

2.3 Intergenerational Altruism 

Not only has the time-separable and exponential 

discounted function ( 
∞ 

t=1 
δt−1u t , shown in foot-

note 3) been used as a social welfare function, 
as discussed in the previous section, but it has 
also been commonly used in economics to repre-
sent individual preferences.7 However, its func-
tional form assumes extremely specific intergen-
erational altruism, where each agent derives utility 
solely from the well-being of the next generation 
and not from the well-being of subsequent gener-
ations. The utility of subsequent generations is 
only indirectly reflected.8 For example, the well-
being of the generation after next is reflected in

7 There exists a relationship between the social welfare 
function and the individual utility function. Let’s assume 
that each person in the current generation i has a utility 
function expressed as the sum of discounted utilities over 

time: 
∞ 

t=1 
δt−1ui t , where the discount factor δ is common 

for all individuals (although the one-period utility function 
ui t may vary between individuals). According to the stan-
dard assumptions of economics, the equilibrium state of 
the economy maximizes the following social welfare func-
tion, represented as the weighted sum of individual utili-

ties: 
∞ 

t=1 
δt−1ut , ut := 

i 
wi u it (Negishi, 1960). Here, the 

weighted utility function ut refers to the utility function of 
a representative individual. The weight wi , i > 0 deter-
mined by the distribution of endowments among individ-
uals. By adjusting the distribution of endowments through 
income redistribution policies, a social welfare function 
that assigns equal weight to each person can be achieved: 

. This social welfare function 

aligns with standard utilitarianism. Note that the social 
welfare function derived in this manner is not discounted 
utilitarian, as discounting is not a social procedure but 
rather a component of individual preference. 
8 We denote the sequence of individual utilities (excluding 
intergenerational altruism) as u1, u2, u3 . . ..  Le  t U2 repre-
sent the utility including altruism of the next generation, 
and let δ denote the discount factor. Then, the utility 
including altruism of the current generation is expressed 
as U1 = u1 + δU2. Similarly, for any generation t , 
Ut = ut + δUt+ 1 holds. Substituting this into the utility of 
the current generation, we obtain: 

the utility of the next generation, and then indi-
rectly reflected in the utility of the current gener-
ation through the utility of the next generation. 
Galperti and Strulovici (2017) refer to this as 
indirect altruism. 

It is natural for us to have altruistic feelings 
toward generations beyond our children, both 
directly and explicitly. However, if we depart from 
the restrictive assumption of indirect altruism, we 
face time inconsistency (Galperti & Strulovici, 
2017). This leads to situations where what is 
considered desirable may be undesirable in the 
future. In the context of climate change, this refers 
to a scenario in which future generations may 
not adopt climate change mitigation policies as 
actively as the present generation desires. 

Time inconsistency poses a significant chal-
lenge in normative analysis, particularly when 
defining social optimality. If the greenhouse gas 
emissions path that maximizes the utility of the 
current generation differs from the one that maxi-
mizes the utility of future generations, what 
should be considered a socially optimal path? This 
problem arises as long as the optimal path for 
the current generation is time-inconsistent. One 
proposed solution is to disregard each genera-
tion’s social preferences, including intergenera-
tional altruism, and focus solely on the utility 
derived from their pleasure and pain. The goal is 
to choose a path of this “selfish” utility that is 
both Pareto efficient and time-consistent.9 For a 
specific altruistic utility function, such an optimal 

U1 = u1 + δU2 = u1 + δu2 + δ2U3 

= u0 + δu1 + δ2u2 + δ3u3 + .  .  .

=
∞

t=1

δt−1ut

9 This proposal suggests, using the notation of footnote 8, 
considering the path of ut instead of Ut and regarding a 
path of {ut } that is Pareto efficient and time consistent as 
an optimal path. Pareto efficiency refers to a state where 
no individual’s utility can be increased without decreasing 
the utility of another individual. If it is not Pareto effi-
cient, it is possible to increase someone’s utility without 
decreasing the utility of others. This value judgement, that 
increasing an individual’s utility without decreasing the 
utility of others is considered desirable for society, is known 
as the Pareto principle. A Pareto efficient state is the optimal 
state where no further improvement is possible in the sense 
of the Pareto principle. 



2 Intergenerational Altruism and Intergenerational Equity: The Source of Emissions Gap 15

Fig. 2.2 Emissions gap in economics. Source Nordhaus (2008, p. 102, Figs. 5–6)

path exists, which is a solution to the maximiza-
tion problem of the time-separable and exponen-

tial discounted function ( 
∞ 

t=1 
δt−1u t ) (Galperti & 

Strulovici, 2017).
Although the functional form is the same, the 

social welfare function discussed in the previous 
section is derived from a completely different 
context. The functional form has been used solely 
because it can be well-defined as the objective 
function in an infinite planning horizon problem 
and ensures that the solution is time-consistent. 
In other words, it is not based on any func-
tional form of individual preference. On the 
contrary, individual preferences are formulated so 
as not to conflict with such a social welfare func-
tion—namely, the time-separable and exponen-
tially discounted utility function, which requires a 
restrictive assumption of indirect altruism for its 
rationalization.10 

10 Furthermore, many economic models, including Stern 
(2007), specify the utility function as the logarithmic 
function for the sake of analytical simplicity. 

Based on the above discussion, it might seem 
surprising that standard macroeconomic models 
with time-separable and exponentially discounted 
utility functions, including the DICE model, 
can effectively describe reality and predict the 
future. However, although it may come as another 
surprise, there is a mathematical result showing 
the following: if the trajectory of the economy 
can be understood as a stationary Markov process 
and interpreted as a competitive equilibrium path, 
then the economy can be represented as a solu-
tion to an optimization problem. The optimization 
problem follows standard economic assumptions, 
including a representative individual’s utility 
function that is time-additive and exponentially 
discounted.11 

11 Refer to Mitra and Sorger (1999). Akao et al. (2012) 
achieve similar outcomes in a dynamic game. A stationary 
Markov process refers to a dynamic process where the state 
in the next period is determined by the current state, regard-
less of the specific time point. Standard economic assump-
tions stipulate that the feasible set of inputs and outputs 
is represented by a convex set, and the one-period utility 
function ut of the representative individual is concave.
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This representative individual’s utility func-
tion has traditionally been considered a social 
welfare function representing the desirability of 
a society. However, it is difficult to expect that a 
utility function that has been specifically defined 
without any basis from the perspective of inter-
generational altruism represents our well-being, 
which includes altruism toward future genera-
tions. In other words, the optimality of the optimal 
path in traditional economic models is not as 
obvious. 

Economics has traditionally assumed that 
behavior reveals preferences and that prefer-
ences represent pleasure and pain. However, the 
preceding discussion demonstrates that behavior 
does not always accurately reflect preferences. 
When intergenerational preferences exhibit time 
inconsistency, the present generation faces a 
dilemma in decision-making: whether to adhere 
to their own preferences or make decisions that 
account for the likelihood that future genera-
tions will not behave as expected. Consequently, 
people’s behavior is influenced by this conflict. 
Evaluating well-being requires extracting pref-
erences from individuals’ actions, while disre-
garding elements associated with conflict. This 
assessment is complicated by intergenerational 
altruism. 

2.4 Intergenerational Equity 

When discussing intergenerational equity, one 
problem must first be mentioned. This is the non-
identity problem in Parfit’s discussion of inter-
generational issues (Parfit, 1984, Ch. 17). This 
problem is caused by the obvious fact that current 
choices change the future; therefore, people born 
under a certain choice of the current generation 
may not be born under a different choice. Our 
interest in intergenerational issues lies in how the 
well-being of future generations can be affected 
by our choices. However, if our choices change, 
the people who were the subject of the original 
choice will no longer exist, making it impos-
sible to consider how their well-being would be 
affected. In other words, we cannot identify the 
future generations we aim to care for. As a result, 

arguments that apply concepts like rights and obli-
gations to intergenerational issues, appealing to 
our duties toward future people and those yet to be 
born, encounter difficulties, akin to dealing with 
Schrödinger’s cat. 

This problem arises when we treat future gener-
ations as external, objectively knowable entities 
and ask what they would want from this tran-
scendent perspective. However, this approach is 
fundamentally flawed because future generations 
are endogenous—they are shaped by our choices. 
Therefore, to avoid the non-identity problem, 
intergenerational equity must be approached from 
a different perspective.12 

Rawls’ thought experiment with the veil of 
ignorance (Rawls, 1971) is one such route. Rawls 
assumes a hypothetical state (called the original 
position) covered by a veil of ignorance, where 
one does not know what circumstances they will 
be born into, what preferences they will have, 
what talents they will possess, and, in the context 
of intergenerational equity, what generation they 
will be born into, and asks what kind of society 
one would want in such a state. The people in 
the original position are homogeneous; therefore, 
their choices will be desirable for everyone. There-
fore, people will agree on having such a society. 
This thought experiment does not involve future 
generations as external entities; therefore, it is not 
troubled by Parfit’s non-identity problem. 

According to Rawls, people choose equal 
freedom. However, the only accepted inequality is 
that which benefits the least advantaged members 
of society—a concept Rawls calls the differ-
ence principle. The ethic of equity supported by

12 The standard approach that avoids the non-identity 
problem treats future generations as anonymous individ-
uals and represents the well-being of each generation in 
numerical terms. This approach is adopted in social choice 
theory, a field of economics, as well as in egalitarian philos-
ophy (e.g., Asheim, 2010;  Hirose  , 2015). Such an approach 
is subject to criticisms similar to those directed at the util-
itarian and maximin approaches, which will be introduced 
below. Specifically, these criticisms question why well-
being should be expressed in numerical terms and whether 
the proposed criteria for intergenerational equity can offer 
compelling solutions in all circumstances. However, as 
Arrow’s impossibility theorem suggests, it is challenging to 
find criteria for intergenerational equity that fully address 
these concerns. 
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this difference principle is the maximin criterion, 
which states that social welfare increases only 
when the utility of the person with the lowest 
utility is raised. In economics, numerous analyses 
have been conducted based on this criterion in the 
context of intergenerational equity (see Pezzey & 
Toman, 2002). These studies were inspired by the 
Club of Rome’s Limits to Growth, which predicted 
societal decline due to resource depletion and 
environmental destruction (Meadows et al., 1972). 

However, there are three problems associated 
with the maximin criterion. First, it expresses the 
desirability of society as a whole through a social 
welfare function that considers the utility of each 
generation as a variable. Therefore, like utilitar-
ianism, it is a form of consequentialism and can 
be considered a type of utilitarianism in a broad 
sense, as one of the Bergson-Samuelson social 
welfare functions, which generalizes the utili-
tarian social welfare function. In other words, the 
maximin criterion applies a utilitarian interpreta-
tion to Rawls’ theory of justice. 

In response to this criticism, one might argue 
that the functional form reflects one aspect of 
Rawls’ concept of justice. However, it advocates 
a notion of justice that is difficult to accept in the 
context of intergenerational issues. Specifically, 
the maximin criterion favors the current gener-
ation as the least fortunate, when it is possible 
for future generations to be better off than the 
current generation. This suggests that savings— 
and, therefore, investment in future generations— 
are unnecessary. In the context of climate change, 
this implies that we can emit more carbon. This 
is the second issue with the maximin criterion, 
specific to the application of the difference prin-
ciple to intergenerational issues. 

Rawls’ solution to this problem was to consider 
that our utility includes intergenerational altruism. 
This appears to be a promising solution, as a 
person in the original position is concerned only 
with their own interests, whereas savings are 
intended for future generations. However, Arrow 
(1973) and Dasgupta (1974) demonstrate that 
introducing altruism causes the maximin optimal 
path to oscillate and become time-inconsistent. 
It is paradoxical that the utility of each genera-
tion could fluctuate on the egalitarian path. An 

even more serious issue is time inconsistency. 
This poses a critical problem in normative analysis 
because the socially optimal path should remain 
optimal for all generations. However, if the path is 
time-inconsistent, what is desirable for society at 
one moment may not be so at a later point, which 
contradicts the concept of an optimal path. There-
fore, the principle of intergenerational equity must 
be time-consistent.13 

Third, the social contract chosen under the veil 
of ignorance is not limited to the difference prin-
ciple. Before Rawls, Harsanyi (1953)  used  the  
idea of the veil of ignorance. Harsanyi assumes 
that a person is completely ignorant of the posi-
tion they will take (called Harsanyi’s impartial 
observer). Harsanyi interprets this veil of igno-
rance as a risk and infers that in that situation, 
people would want a society that increases the 
expected value of utility.14 Furthermore, if we 
consider the equal possibility of being born into 
any generation, expected utility becomes equiva-
lent to the (undiscounted) utilitarian social welfare 
function. Consequently, utilitarianism is selected 
under the veil of ignorance. It is through the proce-
dure of justice devised by Rawls—who critiques 
utilitarianism—that utilitarianism is justified. 

The Rawlsian veil of ignorance is a type of 
uncertainty (referred to as ignorance), and the 
maximin rule corresponds to the Wald crite-
rion, which is one of the decision-making rules

13 Rawls refers to the agreement on savings chosen in 
the original position, due to the introduction of inter-
generational altruism, as the “savings principle” (Rawls, 
1971, Sect. 44). In the revised edition of A Theory of 
Justice in 1999 and in Rawls (2001, Sect. 49), he asserts 
that the difference principle applies within generations, 
while the savings principle applies to intergenerational 
equity. By discarding the difference principle in intergener-
ational issues, he avoids the time inconsistency associated 
with it. Additionally, he argues that the savings principle 
should satisfy the property interpreted as time consistency. 
However, he does not clarify what the savings principle that 
meets this time consistency entails. Please refer to footnote 
16 for related discussions. 
14 It is based on the expected utility hypothesis. Such pref-
erences were axiomatically formalized by von Neumann 
and Morgenstern (1945) as foundational elements of game 
theory, and since then, expected utility has been commonly 
used in economics as the preferences of agents facing risk. 
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under uncertainty. Harsanyi’s concept of utili-
tarianism corresponds to the Laplace criterion. 
Other decision-making rules in situations of igno-
rance include the minimum maximum regret 
(Savage criterion) and the Hurwicz criterion 
(Milnor, 1954). Therefore, the justice agreed 
upon under the veil of ignorance is not unique. 
Furthermore, this non-uniqueness is not limited 
to Rawls’ approach. Hirose (2015) introduces 
moralities of egalitarianism beyond Rawlsian 
egalitarianism, such as luck egalitarianism, Telic 
egalitarianism, Prioritarianism, and Sufficientar-
ianism. Throughout history, various moralities 
have emerged in response to the circumstances 
of each era. As argued by MacIntyre (1981), 
the moralities of past ages survive and coexist, 
even if they lose their validity, and the coex-
istence of incompatible moralities often causes 
serious conflicts in society. The emissions gap 
can be considered one of these conflicts (Akao, 
2023). A pragmatic solution is to identify the 
most supportive intergenerational equity ethics 
and examine whether a policy can be justified by 
these ethics. 

In the context of climate change, the current 
policy goal is to achieve the 1.5-degree target 
cost-effectively; that is, to implement an emis-
sions path that realizes the target at minimum cost. 
There is likely widespread agreement regarding 
the validity of cost-effectiveness as a value crite-
rion, provided that the concept of costs is not 
limited to mere monetary expenses but is under-
stood as encompassing all factors that lead to 
a reduction in people’s utility. Therefore, the 
question arises as to which ethical principles 
underpin the 1.5-degree target. Clearly, this is 
neither discounted utilitarianism (as seen in Nord-
haus’ optimal path), nor undiscounted utilitari-
anism (as observed in Stern’s optimal path), nor 
Rawls’ egalitarianism (the maximin path). Rather, 
it is the ethics of sustainability—specifically, 
strong sustainability—that informs the 1.5-degree 
target. 

Strong sustainability refers to the concept that a 
society is sustainable only if critical natural capi-
tals, which are environmental assets that have a 
significant impact on societal sustainability and 
cannot be replaced by human intervention, do not 

diminish.15 Although the global climate system 
can be locally modified by human intervention, it 
cannot be replaced as a whole. Recognizing that 
the entire Earth system is critical natural capital, 
countries agreed on the ambitious 1.5-degree 
target to ensure its preservation—in other words, 
to meet the standard of strong sustainability. 

How can strong sustainability be justified as an 
ethic of intergenerational equity? Bourban (2022) 
examines the communitarian, Rawlsian, and capa-
bility approaches, arguing that the capability 
approach extended to non-humans is most suitable 
for this purpose. However, it seems possible to 
justify strong sustainability as procedural justice 
without relying on the concept of capability or 
extending the capability approach to non-humans. 
Below, I outline this concept. 

When using the veil of ignorance for intergen-
erational issues, there are differences from intra-
generational ones. When considering intragenera-
tional issues, we consider justice of distribution in 
one world. However, the world has changed over 
time regarding intergenerational issues. There-
fore, people not only consider how they want 
to be treated at each point in time but also how 
they want the man-made and natural infrastruc-
ture of the socio-economy to develop over time.16 

Under the veil of ignorance, people recognize that 
while our lives have become more comfortable 
due to advances in science, technology, and capital 
accumulation, natural resources and the environ-
ment have continued to deteriorate, resulting in 
global issues that now threaten our lives, such as 
climate change. Consequently, people would seek 
a path that avoids further degradation of the critical 
natural capital represented by natural resources

15 The antithesis to strong sustainability is weak sustain-
ability. It posits that society is sustainable if the utility 
sequence of generations does not decline. For further 
discussion on these two sustainability concepts, refer to 
Akao (2023). 
16 Such intertemporal concern is introduced by Rawls as 
the savings principle. However, in economics, savings are 
a result generated by fundamentals comprising prefer-
ences, technology, and resource endowment, along with 
the societal system. It is more fundamental to consider 
the developmental path of fundamentals, excluding prefer-
ences that are included in the veil of ignorance, as agreed 
upon intertemporally. 
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and the environment. Additionally, people would 
desire a path that directs scientific and techno-
logical advancements toward conserving natural 
resources and reducing environmental burdens. 
Both the environment and technology are public 
goods that endure over time. The desire for 
public goods remains constant, regardless of when 
people are born or the circumstances they face. 
Therefore, strong sustainability is chosen under 
the veil of ignorance as a principle of justice in 
distribution across generations. 

2.5 Strengthening 
Intergenerational Altruism 
and Intergenerational 
Equity 

To close the emissions gap, it is essential to 
strengthen intergenerational altruism and increase 
support for the ethics of intergenerational equity. 
Which policies can be considered for these 
purposes? This section introduces the research 
related to this question. 

Saijo (2022) proposes a social system and its 
practice, referred to as future design, to priori-
tize the interests of future generations. He argues 
that while humans possess a natural inclination— 
referred to by Saijo as futurability—to priori-
tize the interests of future generations over their 
own, current democratic and market systems lack 
mechanisms to consider the well-being of future 
generations. This deficiency leads to myopic 
decision-making and undermines our futurability. 
He concludes that it is necessary to construct 
and implement a system that allows individuals 
to express their concerns for future generations. 
One idea proposed and investigated by Saijo 
involves placing individuals in a society where 
they experience representing future generations. 
Saijo’s research group aims to elucidate, through 
laboratory and field experiments, the impact of 
the presence of such individuals—referred to 
as imaginary future persons—on the decision-
making of the current generation, as well as 
the experiences that qualify a person to repre-
sent future generations (for details, see Saijo, 
2022). 

Maalouly et al. (2023 and 2024) approach the 
issue of strengthening intergenerational altruism 
as follows: First, they perceive the character-
istics of intergenerational altruism as altruism 
toward a subject they will never meet. Based 
on the empathy-altruism hypothesis in social 
psychology (Batson, 2011), they argue that 
empathic concern (feeling emotions that align 
with the emotions of others who need help) brings 
about altruism. Therefore, to strengthen intergen-
erational altruism, the current generation needs to 
recognize that future generations are in a situation 
where they need help. However, future genera-
tions do not appear; therefore, there is a need to 
discuss the future situation virtually. In Maalouly 
et al. (2023), a future AI speaks about the future 
situation of people through a telenoid. In Maalouly 
et al. (2024), in addition to the telenoid, a human 
representing future generations and a voice-only 
medium speak about the situation of future people. 
In all experiments, communication with future 
generations has been found to strengthen altruism. 

As mentioned above, although the number 
is limited, and efforts are very recent, research 
has begun on how to strengthen intergenerational 
altruism and increase support for intergenerational 
equity ethics. 

2.6 Conclusion 

In this study, we discussed the emissions gap as a 
divergence between our intergenerational altruism 
and the morals of intergenerational equity. The 
assumption behind this dichotomy is that people 
can think morally about the common good inde-
pendently of their own preferences, an idea 
attributed to Binmore (2005). As evidence of this 
duality of the human mind, I would like to point 
out that while Rawls’ (1971) theory of justice 
has been controversial, the veil of ignorance—the 
thought experiment used to derive his theory— 
has been widely accepted without objection. This 
acceptance is highly unusual and astonishing, as 
I will demonstrate below: the veil of ignorance 
demands a highly artificial state of ignorance 
detached from specific circumstances and history. 
Nevertheless, readers of A Theory of Justice accept
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this unimaginable situation, so far removed from 
our everyday lives, and view the inference about 
the social contract that people behind the veil of 
ignorance would agree upon as something that is 
considered publicly supported. This is a remark-
able fact. I believe that the reason for this accep-
tance lies precisely in the inherent human capacity 
to contemplate the common good independently 
of individual pleasure and pain. 

This duality between preference and morality 
creates a conflict over whether we follow our own 
preferences or adhere to moral principles.17 The 
emissions gap is precisely one of these conflicts, 
extending beyond an internal struggle within indi-
viduals to a global scale, with serious conse-
quences for the well-being of future generations 
worldwide. 

Conflicts may also arise due to time-
inconsistent preferences driven by intergenera-
tional altruism. As discussed in Sect. 2.3, one 
of the problems this conflict creates is that 
people’s words and actions do not necessarily 
align with their true preferences. Extracting pref-
erences from observable data, such as people’s 
words and actions, and estimating well-being are 
central issues in social science. However, if our 
words and actions do not reliably reveal our pref-
erences—and thus our pleasure and pain—how 
should we estimate well-being? Without clarity on 
this, it becomes difficult to determine the optimal 
path based on preferences, namely, the path that 
maximizes well-being. Estimating well-being is 
crucial to address climate change issues and, at 
the same time, is a challenging task. It remains a 
pioneering area of research. 

As Boehm (2012) argues, morality evolved 
among our distant ancestors who lived in groups 

17 Here, conflict is considered to arise when human 
behavior is not solely determined by preferences. Apart 
from morality, conflicts arise when facing true uncertainty 
(distinct from risk, where probability distributions are not 
given, and in situations where subjective identification of 
probability distributions is not possible), and when time 
inconsistency exists (not only intergenerationally, as seen 
in Sect. 2.3, but also intrapersonally with future selves. See 
Ainslie (2001). 

of approximately 30 individuals, including non-
kin. They faced situations where pursuing indi-
vidual interests diminished the group’s compet-
itiveness against other groups, making coop-
eration essential. To ensure a group’s survival 
during competition and an individual’s success 
in leaving offspring within the group, a delicate 
balance between self-interest and group interest 
was necessary. This provides further evidence of 
the duality between preferences and morality from 
an evolutionary perspective.18 

Since our ancestors acquired language, 
morality was transmitted as a concept of good 
and evil. Children learn these concepts alongside 
language. As the size of a group increased and 
society became more complex, each commu-
nity developed its own concepts of good and 
evil. As MacIntyre (1981) analyzed, since the 
Enlightenment, such morality required a rational 
explanation. This necessity arose from the expan-
sion of society beyond individual communities, 
the need for coordination and integration of 
the moral frameworks of each community, and 
the replacement of God with reason, which 
produced advancements in science and tech-
nology that enriched our lives. Consequently, 
morality was rationalized, acquired legal force, 
and underpinned policies in modern society. 

I believe that this moral evolution process 
also applies to the morality of climate change. 
However, it is morality about a new problem that 
has come to be recognized by science, and it has 
not gone through a biological or cultural evolu-
tionary process. In other words, it is not supported 
at the level of genes or memes. Therefore, its 
rationalization is crucial for this morality to gain 
support. In Sect. 2.4, I attempted to rationalize 
strong sustainability, which is the basis for the 
1.5-degree target, using the veil of ignorance. 
However, there is no doubt that further exploration 
of persuasive intergenerational equity ethics is 
necessary.

18 Our distant ancestors are believed to have encountered 
situations akin to the cooperative and prisoner’s dilemma 
games in game theory. Moreover, Boehm (2012) suggests 
that egalitarianism was a common moral framework in 
primitive societies facing such situations. 
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We are constantly exposed to news about 
climate change and the need for CO2 reduc-
tion. Through this, the morality of climate change 
permeates our daily lives. Understanding how this 
exposure influences the formation of new moral 
perspectives that support the 1.5-degree target and 
intergenerational equity should be an important 
area of study. 

Finally, in this study, we have treated prefer-
ences and morals as two independent concepts, but 
this is not the case in reality. Our social preferences 
encompass not only intergenerational altruism but 
also the pleasure of adhering to moral principles, 
the joy of contributing to the creation of effec-
tive public systems, and the shame associated with 
acting against the interests of society (Boehm, 
2012). Therefore, as a matter of intergenerational 
equity, if strong sustainability gains widespread 
support or is sufficiently rationalized and estab-
lished as an ethical standard, adherence to strong 
sustainability will become a source of satisfac-
tion. A positive feedback loop may form between 
preferences and morals, potentially leading to 
increased support for such ethical frameworks. 
Research into the dynamic relationship between 
preferences and morals is important, as it may 
offer valuable insights into addressing the emis-
sions gap and contribute to the realization of a 
carbon-neutral society. 
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3Shared Responsibility in Climate Change: 
Reassessing Individual Moral 
Responsibility Within Collective Harm 

Kanako Takae 

Abstract 

This chapter examines individual moral 
responsibility for collective harm, specifically 
in the context of climate change, arguing 
that individuals bear moral responsibility for 
contributing to such harm, implying that we 
should refrain from activities such as driving 
cars and consuming meat. The argument is 
developed in two parts: by demonstrating that 
the moral wrongness of actions contributing 
to collective harm increases in proportion to 
the scale and severity of that harm, and by 
exploring the type of responsibility we can 
assign to individuals in response to this wrong-
ness. Through this exploration, I critically 
examine the limitations of an individual-based 
framework and argue that it fails to capture 
the interconnected nature of actions leading 
to collective harm. Subsequently, I emphasize 
the systemic interdependence of contributors, 
illustrating that we are part of a shared system, 
in which our actions collectively contribute to 
harm. From this perspective, I introduce the 
concept of non-agential shared responsibility, 
providing a framework for understanding indi-
vidual responsibility within the broader context 

K. Takae (B) 
Waseda University, Tokyo, Japan 
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of collective harm such as climate change. 
Lastly, I argue that, to fully support and enrich 
this responsibility, we must revise our daily 
moral codes to align with the notion of global 
citizenship, recognizing that our interconnect-
edness and systemic interdependence extend 
beyond individual levels to a global scale, and 
across generations. 

Keywords 

Collective harm · Individual moral 
responsibility · Systemic interdependence ·
Shared responsibility · Climate-change ethics 

3.1 Introduction 

When assessing the moral wrongness of an action, 
its frequency and scale can substantially influ-
ence the judgment. For instance, although stealing 
a snack from a local store by a single child is 
undoubtedly wrong, it is not typically perceived 
as a serious threat. However, if numerous chil-
dren repeatedly steal from the store, eventually 
driving it into bankruptcy, the cumulative impact 
amplifies the moral significance of theft. This 
broader harm, resulting from the collective actions 
of many individuals, is commonly referred to as 
“collective harm.”
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Climate change is an example of collective 
harm. Although individual actions, such as exces-
sive car use or high meat consumption, may seem 
insignificant when considered in isolation, their 
cumulative effect, when multiplied by millions 
of people, leads to substantial global harm. This 
raises a pressing ethical question: How should 
we evaluate the moral implications of everyday 
actions that contribute to climate change, espe-
cially within the broader context of pervasive 
human behavior and overpopulation? 

This chapter explores the argument that indi-
viduals bear moral responsibility for contributing 
to collective harm, particularly focusing on 
climate change. It first examines how the moral 
wrongness of an action can be assessed within its 
framework of collective harm. Upon establishing 
that the moral wrongness of an action can be eval-
uated in proportion to the severity of the collec-
tive harm caused, the discussion shifts toward how 
individual moral responsibility can be assigned 
in response to such wrongness. This requires a 
critical re-examination of the conventional under-
standing of how individual moral responsibility is 
attributed. Building on this critique, this chapter 
explores how to reconceptualize individual moral 
responsibility in the face of global challenges such 
as climate change. 

Reassessing the current understanding of indi-
vidual moral responsibility is crucial for effec-
tively addressing collective harm. This chapter 
aims to show that society can manage climate 
change and move toward a carbon-neutral future 
only by updating this framework. 

The rest of this chapter is arranged as follows. 
Section 3.2 addresses skeptical arguments that 
challenge the attribution of individual moral 
responsibility to climate change. After refuting 
these skeptical views, Sect. 3.3 introduces two 
major approaches, namely, consequentialism and 
non-consequentialism, for evaluating the moral 
wrongness of an action. I argue that consequen-
tialism provides a more suitable framework for 
assessing moral wrongness in the context of 
collective harm, as it allows for the evaluation 
of the degree of wrongness relative to the scale 
and severity of the harm caused. Section 3.4 
discusses how individual moral responsibility 

can be grounded in this consequentialist under-
standing of moral wrongness. I argue that the 
conventional consequentialist framework, which 
ties individual moral responsibility to causal 
responsibility, is inadequate for assigning moral 
responsibility to individuals in cases of collec-
tive harm, as it results in the dilution of responsi-
bility. To resolve this issue, in Sect. 3.5, I propose 
an alternative concept of responsibility, namely, 
non-agential shared responsibility. 

3.2 Skepticism About Individual 
Moral Responsibility 
for Climate Change 

Some scholars are skeptical about attributing 
moral responsibility to individuals to address 
climate change. They argue that because climate 
change is a collective harm, it should primarily 
be managed at the institutional and corpo-
rate levels, rather than focusing on individual 
actions. Some even claim that, while individuals 
should support public policies aimed at mitigating 
climate change, they are not necessarily required 
to reduce their own emissions (Johnson, 2003; 
Kagan, 2011; Maltais, 2013; Sinnott-Armstrong, 
2005). 

However, the claim that individuals have no 
moral responsibility while simultaneously having 
a duty to support climate-change policies seems 
morally puzzling. For instance, consider a person 
who advocates for policies to reduce carbon 
emissions but continues to drive a high-emission 
car when lower-emission alternatives are readily 
available. Similarly, imagine an individual that 
supports the abolition of factory farming while 
consuming beef steaks every weekend. In these 
cases, their behaviors appear inconsistent with the 
policies they endorse. 

Indeed, it is reasonable to argue that indi-
vidual behaviors should align with climate-change 
policies if one supports them. In other words, 
there is an ethical requirement that individuals 
ensure that their actions do not contradict the 
policies they advocate. Therefore, a responsibility 
to support policies aimed at mitigating climate 
change logically extends to our individual actions.



3 Shared Responsibility in Climate Change: Reassessing Individual Moral Responsibility Within … 25

Other scholars are skeptical about the effective-
ness of focusing on individual actions, and argue 
that they may overlook broader systemic issues. 
For instance, Michael Mann, a climatologist and 
geophysicist at the University of Pennsylvania, 
contends that “focusing on individual choices 
around air travel and beef consumption heightens 
the risk of losing sight of the gorilla in the room” 
(Mann, 2019). Mann advocates for systematic 
changes to reduce everyone’s carbon footprint 
without relying on their individual commitments. 
He suggests measures such as pricing carbon 
emissions, incentivizing renewable energy, and 
improving existing technologies, rather than 
enforcing bans that could disrupt people’s current 
lifestyles. He also notes that focusing on indi-
vidual actions may inadvertently support climate-
change deniers who portray climate advocates as 
oppressive, “freedom-hating totalitarians” (Mann, 
2019). Consequently, Mann argues that climate 
change should be addressed as a political issue 
requiring systematic solutions, rather than an 
ethical issue focused on individual lifestyles. 

While it is undeniable that climate change 
requires collective solutions, and a political 
approach is essential for achieving them, too 
much focus on systematic changes and treating 
climate change primarily as a political issue can 
obscure ethical questions concerning our daily 
choices and actions. Approaches emphasizing 
systematic change often assume that collective 
harm arises from the social structure or arrange-
ment of actions; hence, it is considered resolv-
able through systematic changes, implying that 
the individual actions do not require change. For 
instance, Mann asserts: “We don’t need to ban 
cars; we need to electrify them (and we need 
that electricity to come from clean energy). We 
don’t need to ban burgers; we need climate-
friendly beef” (Mann, 2019). Accordingly, Mann 
presupposes that climate change is a systematic 
problem related to how we manage our lifestyles 
without considering the possibility that they may 
be ethically problematic. 

Neglecting these ethical dimensions risks 
accepting technological solutions uncritically, and 
overlooks how systematic changes, such as polit-
ical arrangements, can impact individual lives. 

Contrary to Mann’s claim, decisions made at 
higher levels often require corresponding changes 
at individual levels. For instance, during the 
COVID-19 pandemic, institutional policies such 
as mobility restrictions, mask mandates, and 
vaccine requirements directly affected individual 
behaviors. These restrictions illustrate another 
example of collective harm. While a single 
person’s failure to comply may not cause signifi-
cant damage, widespread noncompliance exacer-
bates the pandemic, and worsens the situation for 
everyone. This situation underscores that solving 
collective harm frequently requires changes in 
individual actions. 

Climate change is no exception. Although the 
impact of such changes is not as immediately 
apparent as in the case of a pandemic, effec-
tive mitigation efforts at the institutional level 
often depend on widespread changes in indi-
vidual behavior. The European Commission (EC), 
a politically independent executive arm, states that 
civil society “will need to continue increasing its 
role of creating awareness among citizens about 
long-term decarbonisation, including actions that 
can be taken at individual level and lifestyle 
choices that each citizen can make” (Euro-
pean Commission, 2018, p. 290). Similarly, 
the Japanese government, consistent with the 
Paris Agreement,1 emphasizes the significance of 
lifestyle innovation, stating that, “…shifting the 
way of life of each citizen towards sustainability, 
provides a major impact directly and indirectly 
on climate change through consumer behaviors 
and the use of fuels, energy, and resources,” high-
lighting the expansion of ethical consumption as 
one example (Japan Ministry of the Environment, 
2021, p. 92). 

These perspectives suggest that individual 
lifestyles cannot remain unaffected. While Mann 
argues that focusing on individual ethical 
issues may empower climate-change deniers to

1 The Paris Agreement is a legally binding international 
treaty on climate change, adopted by 196 countries at the 
UN Climate Change Conference (COP21) in December 
2015. It came into effect in November 2016. The agreement 
is primarily aimed at limiting global warming to well below 
2 °C above pre-industrial levels, while aiming to restrict the 
temperature rise to 1.5 °C. 
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portray climate advocates as oppressive, thereby 
hindering political progress, neglecting individual 
moral responsibility in the context of climate 
change poses its own risks. Failure to recog-
nize individual accountability may make people 
more vulnerable to the impacts of collective harm 
caused by climate change. 

Therefore, exploring a theoretical framework 
for individual moral responsibility in relation to 
collective harm is crucial. Such a framework is 
essential to not only justify necessary restrictions 
and changes, but also critically examine poten-
tially unjustified ones. The following discussion 
explores the concept of individual moral respon-
sibility in response to collective harm, particu-
larly focusing on climate change. Specifically, I 
analyze the type of responsibility that underpins 
the argument that individuals should prefer public 
transportation to cars, or adopt vegetarian or vegan 
diets instead of consuming meat. 

This exploration proceeds in two steps, namely, 
illustrating how the moral wrongness of an action 
can increase with the scale of collective harm, 
as opposed to when the action is considered in 
isolation, and examining how this amplified moral 
wrongness allows us to argue for individual moral 
responsibility for collective harm. 

Given the scope of this chapter, I focus on 
the nature of such responsibility while leaving 
the question of its extent open for further discus-
sion. In other words, while acknowledging such a 
responsibility exists, the degree of its demanding-
ness remains open to debate. 

3.3 Moral Wrongness of Actions 
in Collective Harm 

This section introduces two primary approaches 
for assessing the moral wrongness of an action, 
and examines the more appropriate approach for 
evaluating moral wrongness in the context of 
collective harm. 

The moral wrongness of an action is generally 
assessed through two major approaches, namely, 
consequentialism and non-consequentialism. 
Consequentialism evaluates the moral value of 
an action based on its consequences, asserting 

that the rightness or wrongness of an action 
is determined by its outcome. For example, 
from a consequentialist perspective, stealing is 
considered morally wrong due to the negative 
consequences it causes, such as harm inflicted on 
the victim. 

In contrast, non-consequentialism assesses the 
moral value of an action independent of its conse-
quences. It focuses on the inherent nature of an 
action, such as whether it adheres to certain moral 
principles. For instance, non-consequentialism 
condemns stealing based on its violation of funda-
mental moral principles, such as the right to prop-
erty, regardless of the actual harm caused or the 
consequences that follow. 

Consequentialism incorporates numerical 
factors and quantifiable impacts into its assess-
ments, whereas non-consequentialism focuses 
on the intrinsic nature of actions. A well-known 
example illustrating this difference is the trolley 
problem, a thought experiment in which one must 
decide whether to pull a lever to divert a trolley 
from running over five people stuck on one track 
to another where only one person is stuck. 

In this scenario, consequentialism evaluates the 
action based on the number of lives saved versus 
those lost, arguing that pulling the lever to save five 
lives at the expense of one is morally preferable. 
In other words, the consequentialist approach 
emphasizes the overall impact, and seeks to 
maximize positive outcomes, making the tradeoff 
of sacrificing one person for a greater number 
morally justifiable. Non-consequentialism, in 
contrast, argues that sacrificing one person, even 
to save five, is morally wrong. This perspective 
holds that individuals should not be used merely 
as a means to an end, and that each person’s 
inherent worth should be respected, regardless of 
the overall outcome. 

With this distinction in mind, let us now 
examine how each approach assesses the moral 
wrongness of an action that contributes to collec-
tive harm, such as driving a car or eating meat. 
I begin with non-consequentialism, and discuss 
its challenges when arguing that these actions are 
morally wrong. 

From a non-consequentialist perspective, two 
key arguments can be made: the intrinsic value of
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individuals and the condition of universalizability. 
Non-consequentialism emphasizes that individ-
uals possess inherent worth, and that actions disre-
garding this intrinsic value are considered morally 
wrong, as illustrated by the trolley problem. 
Universalizability examines whether an action 
can be applied consistently as a moral principle. 
For example, breaking a promise violates univer-
salizability, because if everyone were to break 
promises, the concept of promising would become 
meaningless. In other words, if an action cannot be 
universally applied without leading to contradic-
tion or undermining the very practice it supports, 
it cannot be considered morally principled, and is 
therefore deemed morally wrong. 

However, applying these arguments to actions, 
such as driving a car or eating meat, presents diffi-
culties. First, although these actions contribute 
to collective harm, they do not directly violate 
the inherent worth of individuals in the same 
immediate and explicit manner as sacrificing a 
person in the trolley problem. For instance, driving 
a car does not directly harm specific individ-
uals, and eating meat, while causing significant 
suffering to non-human animals, does not typi-
cally attribute intrinsic value to these animals 
in non-consequentialist theories, as it does to 
humans. 

Second, universalizability also faces chal-
lenges. Unlike breaking a promise, where the 
intent to break promises is inherent in the action, 
driving a car or eating meat usually does not 
involve a direct intention to cause collective 
harm, such as climate change or animal suffering. 
Instead, the intent behind these actions is often 
benign, such as enjoying a weekend trip or sharing 
a meal with friends. 

Thus, non-consequentialism struggles to argue 
that actions such as driving a car or eating meat 
are morally wrong, because they neither directly 
violate the intrinsic value of individuals in an 
immediate sense, nor clearly breach the condition 
of universalizability. 

Next, we explore how consequentialism 
addresses the moral wrongness of such actions, 
and examine whether it provides a more robust 
argument in the context of collective harm. 

Non-consequentialist judgements are rigid as 
they focus on the inherent moral wrongness 
of an action, independent of the consequences. 
In contrast to non-consequentialism, consequen-
tialism provides a flexible framework for moral 
evaluation by assessing the rightness or wrongness 
of an action based on its outcome. For example, 
in the trolley problem, non-consequentialism 
deems the act of diverting the trolley morally 
impermissible, regardless of the number of lives 
saved. Conversely, consequentialist judgements 
vary depending on the outcome of an action. 
Therefore, the act of diverting the trolley can 
be considered right or wrong depending on the 
specific situation, including the number of lives 
affected. This flexibility allows consequentialism 
to evaluate actions based on their impacts, empha-
sizing the importance of achieving the best overall 
outcomes. 

This adaptability makes consequentialism 
particularly useful for evaluating the actions that 
contribute to collective harm. While driving a 
car or eating meat might not appear morally 
problematic in isolated instances, when aggre-
gated, these actions can lead to collective harm 
such as climate change, environmental damage, 
and animal suffering. Consequentialism captures 
these cumulative effects on the broader system, 
and assesses the moral wrongness of actions based 
on these impacts. 

Indeed, understanding collective harm requires 
recognizing the interrelatedness of individual 
actions, as such harm arises from their intercon-
nected nature and combined impact. For instance, 
a store’s bankruptcy cannot be explained without 
considering the network of individual actions 
that led to it. Evaluating actions in isolation 
fails to account for the existence of collective 
harm, which highlights the limitations of non-
consequentialism. Because non-consequentialism 
focuses solely on the inherent nature of an action, 
it does not distinguish between actions consid-
ered individually or as part of a larger aggre-
gate, making no difference in its moral judgment. 
Consequently, it overlooks the broader conse-
quences that emerge from interconnectedness of 
individual actions.
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By acknowledging the interconnectedness of 
actions within broader networks, consequen-
tialism is better equipped to assess the overall 
impact and moral wrongness of actions that 
contribute to collective harm. From this perspec-
tive, the degree of moral wrongness of an action 
is not fixed but varies in proportion to the scale of 
the collective harm it contributes to. For example, 
eating meat in the current era—characterized by 
overpopulation, industrial farming, and signifi-
cant contributions to greenhouse gas emissions— 
carries significantly greater moral weight than it 
would have in less interconnected times, such as 
in pre-industrial societies where meat consump-
tion had minimal environmental impact. In other 
words, as the collective impact of an action such as 
driving a car or consuming meat intensifies harm 
in relation to climate change, the moral wrongness 
of each individual contributing action likewise 
increases. 

Therefore, consequentialism effectively 
captures how the growing severity of collective 
harm amplifies individuals’ moral responsibility 
for their contributions to that harm. By linking 
moral wrongness to the cumulative effects of 
individual behaviors, consequentialism offers 
a dynamic framework that adjusts moral eval-
uations based on the broader consequences of 
collective harm. 

3.4 Individual Moral 
Responsibility Based 
on Causal Connection 

Consequentialism typically assigns moral respon-
sibility to individuals based on the contribu-
tory role that each action plays in generating 
harm, specifically through causal connections. 
This section argues that while consequentialism 
provides a framework for understanding the moral 
wrongness of an action in relation to collective 
harm, this conventional understanding of moral 
responsibility does not adequately support the 
claim that individuals are morally responsible for 
such wrongness in the context of collective harm. 

From a consequentialist perspective, as previ-
ously shown, the moral wrongness of an action 

increases in proportion to the scale of collec-
tive harm to which it contributes. As individual 
actions collectively lead to such harm, the most 
straightforward way to understand this is through 
the causal connection between each action and 
the resulting collective harm. Consequently, the 
moral responsibility assigned to each individual 
engaging in these contributing actions can be 
interpreted as causal responsibility. 

However, despite its simplicity, the notion of 
causal responsibility for collective harm faces 
significant theoretical challenges. Two main 
issues arise in this regard. First, the impact of each 
individual action is miniscule, leading to a dilu-
tion of responsibility, which makes each person’s 
contribution seem too insignificant to effectively 
influence or standardize behavior. Essentially, 
no single act, such as driving a car or eating 
meat, directly causes climate change. This issue 
can be termed the “responsibility gap,” refer-
ring to the disconnect between morally problem-
atic outcomes and the responsibility assigned to 
individual contributors. 

Second, individual actions alone often lack 
the causal power to effect significant change in 
collective harm. Even if a person stops driving 
a car or eating meat, their efforts alone cannot 
halt climate change or mitigate its adverse effects. 
As long as the majority of people continue their 
current lifestyles, individual efforts remain largely 
ineffective. This issue can be described as the 
“problem of inefficacy.” 

Both the “responsibility gap” and the “problem 
of inefficacy” present significant challenges to 
arguments for individual moral responsibility in 
addressing climate change, especially when such 
responsibility demands changes to daily lives. 
Therefore, while consequentialism offers a way to 
understand the moral wrongness of an action that 
contributes to collective harm, it does not provide a 
satisfactory basis for holding individuals morally 
responsible for those actions in the context of 
large-scale harm such as climate change. 

What underlies both the “responsibility gap” 
and the “problem of inefficacy” is the assump-
tion that assigning responsibility requires the 
causal connection between one’s actions and their 
outcomes. For example, if my action causes you
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to get hurt, I am responsible for your injury. 
Conversely, if you injure yourself by tripping, I 
am not responsible for that. 

This kind of responsibility, often referred to 
as “causal responsibility,” ties accountability to 
a traceable link between an individual act and a 
specific outcome. 

The challenge in applying causal responsi-
bility to collective harm is that, as the number of 
people involved increases, the causal connection 
between each person’s actions and the resulting 
harm becomes weaker. Consequently, even if the 
collective harm is severe and the moral wrongness 
of each contributing action increases, the indi-
vidual sense of responsibility diminishes as their 
contribution becomes a smaller part of the larger 
group effort. 

This dilution of responsibility is morally prob-
lematic as it leads to the following consequence. 
Although we are each part of the causes of climate 
change—and, in this sense, each contributing 
action carries moral wrongness—no individual 
is deemed responsible for it. This disconnect 
between individual actions and collective harm 
creates a moral paradox. While everyone is 
involved in contributing to the harm, the struc-
ture of causal responsibility makes it difficult to 
hold any individual accountable for the overall 
damage. This, consequently, undermines efforts 
to address climate change at the individual level, 
and calls into question the adequacy of causal 
responsibility as a framework for understanding 
moral responsibility in the context of collective 
harm. 

3.5 Systemic Interdependence 
and Non-Agential Shared 
Responsibility 

The failure of causal responsibility lies in eval-
uating actions in isolation. As highlighted in 
Sect. 3.3, collective harm cannot be under-
stood fully without acknowledging that each 
contributing action is interconnected. Actions do 
not occur in a vacuum; they are part of a broader 
network of behaviors. Therefore, when discussing 
individual moral responsibility, it is essential to 

recognize our actions as integral parts of a social 
system. 

Depicting actions in this interconnected 
manner makes it clear that those engaged in these 
actions are deeply intertwined. This interconnect-
edness is crucial for assigning moral responsibility 
to each person. Each individual action is linked to 
others, creating a web of interdependence, where 
the cumulative effect of these actions results in 
collective harm. This perspective helps prevent 
the dilution of responsibility that arises from the 
perspective of causal responsibility as it shifts 
the focus away from the direct causal connec-
tion between each action and collective harm. 
Instead, this approach frames moral account-
ability as “shared responsibility,” emphasizing 
the collective nature of responsibility, rather than 
isolating individual contributions. Consequently, 
the “responsibility gap” and the “problem of 
inefficacy” do not emerge. Understanding moral 
responsibility in the context of collective harm, 
therefore, requires seeing ourselves as participants 
in a shared system, where our actions are not 
merely isolated incidents, but part of a larger, 
collective dynamic. 

Notably, the sense of shared responsibility in 
this context differs from agential responsibility, 
which often implies shared intentions or goals. 
A clear case of this type of shared responsi-
bility is presented in Christie’s novel, Murder on 
the Orient Express.2 In the story, 12 passengers 
participate in the stabbing and murder of a man 
who is later revealed to be a gangster responsible 
for kidnapping and murdering a child. Passen-
gers, all of whom have personal ties with the child 
or family, collectively decide to seek justice by 
murdering the gangster. This is a case of collec-
tive harm, as each passenger inflicts a wound, but 
it is the accumulation of their actions that results 
in the man’s death. Their actions are united by 
a shared intention to punish the man for his past 
crimes, making them collectively responsible for

2 This example was mentioned by Conly (2022)  in  her  work  
“Overpopulation and Individual Responsibility,” which is 
included in The Oxford Handbook of Population Ethics.
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his death. The passengers do not act indepen-
dently; their coordinated actions create a unified 
outcome that cannot be achieved alone. 

In contrast, we do not share the intention to 
produce collective harm in the case of climate 
change. As seen in Sect. 3.3, we neither intend to 
engage in contributing actions together, nor jointly 
aim to produce collective harm. Each action that 
contributes to climate change, such as driving a car 
or consuming meat, is typically performed inde-
pendently, and without a collective goal. This indi-
cates that shared responsibility in this context is 
non-agential. 

Non-agential shared responsibility arises 
from our systemic interdependency; we are 
part of a shared system that coordinates our 
actions, and can collectively contribute to harm. 
A notable example is our responsibility for 
societal inequalities addressed by affirmative 
actions. Affirmative action encompasses policies 
and practices designed to rectify the historical 
and ongoing inequalities faced by marginalized 
groups such as racial minorities, women, and 
the disabled. For instance, given the under-
representation of women in academia, some 
positions are designated exclusively for women 
as affirmative action measures. This reflects 
non-agential responsibility because, while no 
individual’s actions are specifically intended 
to discourage women from entering academia, 
systemic injustices have produced this outcome. 

Some argue that affirmative action introduces 
intergenerational unfairness, as male researchers 
in the current job market may face disad-
vantages despite not being solely responsible 
for systemic gender inequality. To address this 
concern, the concept of shared responsibility 
offers the following response: These inequali-
ties have accumulated over generations, yet the 
current generation needs to make sacrifices to 
rectify them, as our shared responsibility for 
systemic injustice transcends generations. In other 
words, even though previous generations have 
contributed to systemic injustice, the current 
generation still bears the moral responsibility to 
rectify it. 

Similarly, the current generation is not solely 
responsible for climate change or the harm it 

causes. Therefore, it may seem unfair for this 
generation, along with future generations, to bear 
the burden of mitigating this harm. However, 
shared responsibility suggests that our obligation 
to address this harm is not confined to those who 
originally caused it; it is passed down through 
generations. As part of a system that perpetu-
ates this harm, we all share the responsibility for 
mitigating it. 

This interconnectedness can be understood as 
a form of membership in a global society, or 
global citizenship. Being a member of society 
entails shared responsibilities that extend beyond 
individual actions and the agential responsibil-
ities that stem from them. Indeed, from the 
moment of birth, we are embedded in society 
without actively choosing to be, yet we are 
nonetheless expected to fulfill social obliga-
tions. This implies that each person has an indi-
vidual moral obligation to uphold shared respon-
sibilities, even in the absence of direct agen-
tial involvement. This perspective allows us to 
argue that our participation in the causes of 
climate change makes each contributing action, 
such as driving cars or consuming meat, more 
morally wrong than it would be if considered 
in isolation, thereby attributing moral respon-
sibility to individuals to reduce or avoid such 
actions. 

3.6 Concluding Remarks 

This chapter shows that an individual-based 
framework is insufficient for appropriately under-
standing individual moral responsibility in the 
context of climate change, which exemplifies 
collective harm. Instead, it should be under-
stood as a non-agential shared responsibility. The 
chapter is divided into two parts; first, it explores 
how to assess the moral wrongness of an action 
contributing to collective harm, and second, it 
examines how to argue for individual responsi-
bility in response to such wrongness. 

Initially, I critically examined the skeptical 
arguments that question the attribution of indi-
vidual responsibility for large-scale harm. Subse-
quently, I introduced two primary approaches for
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assessing the moral wrongness of actions, conse-
quentialism and non-consequentialism, and argue 
that consequentialism provides a more appropriate 
framework for evaluating the moral wrongness of 
actions that contribute to collective harm. 

Despite its merits, however, I argued that the 
consequentialist understanding of moral respon-
sibility, namely, causal responsibility, fails to 
capture the collective nature of our actions. 
I further proposed an alternative view: shared 
responsibility, particularly non-agential shared 
responsibility. This approach better captures the 
interconnectedness of our actions within broader 
systems, and recognizes the moral obligations we 
hold as members of a global society. 

Considering this re-examination of individual 
moral responsibility in the context of collective 
harm, it is safe to conclude that, to shift toward 
a carbon-neutral society, we should enrich the 
concept of global citizenship. This entails recog-
nizing that our interconnectedness and systemic 
interdependence extend beyond the individual 
level to a global scale and across generations. 
Consequently, there is need to update individual 
moral responsibility accordingly, and integrate 
our actions and daily lives within this framework 
of non-agential shared responsibility. This calls 
for a reassessment of the moral wrongness of our 
individual actions, such as driving a car and eating 
meat, in light of their broader impact. 

Ultimately, by reconceptualizing moral 
responsibility in this way, we can address collec-
tive harm such as climate change more effectively. 
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4Explaining and Overcoming Barriers 
to Urban Carbon Neutrality: Historical 
Institutionalism in Transport-Land Use 
Coordination 

Yudi Liu 

Abstract 

Urban and regional policies are key to 
achieving carbon neutrality as the majority 
of the global population is now living in 
urban built environments. However, progres-
sive national agendas have been emerging, 
but institutional barriers often persist in 
constraining policymakers from guiding 
sustainable land use-transport coordination. 
This chapter argues that the research tradi-
tion of historical institutionalism (HI) offers 
insights into understanding and overcoming 
these barriers, helping explain current policies 
by identifying path dependence and power 
contestation rooted in contingent decisions 
over time. It considers the case of Tokyo to 
show that past policy choices shape recent 
contestations between carbon-emissive auto-
mobiles and low-carbon electrified railways. In 
Tokyo, the contingent absence of private auto-
mobiles owing to industrial policies until the 
mid-twentieth century delayed the progress of 
sustainable transport planning. This allowed 
pro-development coalitions to accelerate 
highway construction in the late century 
and led to Tokyo’s puzzling metropolitan 
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structure today: a transit-served inner city 
and automobile-reliant outer suburbs. These 
sequential events suggest that reformers 
should deliberate path dependence on layered 
development agendas set by powerful actors 
to advance sustainable transport and land use 
planning and overcome institutional barriers 
toward achieving carbon neutrality. 

Keywords 

Carbon neutrality · Historical 
institutionalism · Land use planning ·
Sustainable transport · Transit-oriented 
development 

4.1 Introduction 

Human beings increasingly live in urban built 
environments, leading to an urban age (Gleeson, 
2012). The urban age proposition interacts well 
with human society’s enormous impact on climate 
change, which is embedded in the Anthropocene 
proposal (Lewis & Maslin, 2015). This interplay 
highlights a fact: the urban space is key to carbon 
neutrality, while urban policymaking and plan-
ning are indispensable paths to it. However, cities 
are complex social constructs and are proposing 
varied policy agendas toward the mutably concep-
tualized carbon neutrality, emphasizing the tech-
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nical transition but overlooking political contesta-
tions (Tozer & Klenk, 2019). 

Transport and land use underpin the urban 
built-up environment, but the carbon neutrality 
scholarship has focused more on energy tran-
sition over transport-land use coordination until 
recently (Li et al., 2023; Zhang & Hanaoka, 2022). 
Recent findings resonate with the seminal urban 
planning assumption that a transit-served and 
compact built environment contributes to carbon 
reduction, whereas a sparse and automobile-
dependent one undermines it (Newman & 
Kenworthy, 1999; Suzuki et al., 2013). Prac-
tical concepts, such as transit-oriented devel-
opment (TOD), facilitate the transition in land 
use-transport coordination. However, cities use 
TOD to produce varied physical forms and 
serve different political interests (Shen & Wu, 
2020; Suzuki et al., 2015). 

Tokyo is an atypical global metropolis that 
challenges the dichotomy between compact 
transit cities and sparse automobile suburbs. 
Specifically, it incorporates some of the best 
rail transit systems in the world, coupled with 
deeply problematic private car-dependent urban 
sprawl conditions (Hebbert & Nakai, 1988b; 
Sorensen, 2011). Antecedent studies have iden-
tified that the conditions are remarkably distinct 
between the populous inner cities and sparse 
outer suburbs in Tokyo (Liu et al., 2022), as its 
transit services and nearby land developments 
follow market dynamics (Cervero, 1998). Never-
theless, the policy agenda and political contesta-
tions behind the condition remain puzzling. 

This chapter examines the coexistence of a 
robust rail transit capacity and an automobiliza-
tion trend in Tokyo to exemplify that land use-
transport coordination does not always come from 
a progressive policy agenda. Rather, it can rise 
in contingent policy choices in the past, thereby 
casting path dependence to influence decision-
making today. Specifically, this study proposes 
historical institutionalism (HI), a new institu-
tionalist branch, as an explanatory approach for 
understanding the hidden pitfalls and opportuni-
ties behind the current strategy. In doing so, the 
analysis explains why current policies fostering 
both rail transit and automobile-oriented land 

uses coexist in Tokyo, and how path depen-
dence from contingent policy choices in the past 
aids or impedes a better transition toward carbon 
neutrality. 

4.2 Path-Dependent Transport 
and Land Use 

Transport has been saliently shaping urban 
land use and city forms since the Industrial 
Revolution, transforming traditional cities for 
pedestrians into industrialized ones for rail 
transit and, subsequently, private automobiles 
(Newman & Kenworthy, 1999). Automobiles 
mostly consumed highly carbon-emissive gaso-
line until the recent emergence of electric vehi-
cles (EV), while much of the rail transit world-
wide has shifted to electric power since the early 
twentieth century. This contrast in carbon emis-
sions is one of the main reasons for changing the 
automobile-dependent suburbanization trends in 
industrialized countries (Ewing, 1997;  Ewing  &  
Cervero, 2010). 

Since the 1980s, the new urbanism movement 
in the United States has facilitated concepts such 
as TOD, smart growth, and neotraditional neigh-
borhoods to reverse the course of automobile 
suburbanization toward transit-oriented compact 
development (Carlton, 2009; Ellis, 2002). While 
European cities have had a higher density than 
their North American counterparts, they are still 
encouraging further transit-served compact city 
forms (Breheny, 1992; P. Hall, 2013). These 
reformist concepts sometimes take high-density 
Asian cities as practical exemplars (Curtis et al., 
2009), while influencing the planning practices 
shaping cities in the Global South (Wood, 2022). 

Land use-transport coordination is often path-
dependent and locked-in. Path dependence means 
that a formal or informal institution will become 
increasingly difficult to change once established. 
A classic example is the QWERTY keyboard’s 
ubiquitousness in digital devices, despite its 
suboptimal design (also see Sect. 4.3) (Pierson, 
2004; Sorensen, 2015). Automobile dependence 
in the United States exemplifies the path depen-
dence in land use-transport coordination, as the
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reformist planning concepts have so far changed 
very few automobile cities. In California, transit 
ridership has hardly increased despite continuous 
investments (Taylor et al., 2020). 

In Western Europe, in contrast, planners have 
encouraged rail transit together with other trans-
port modes considered more sustainable than 
private cars, including walking, cycling, and rapid 
bus transit (BRT), to reduce carbon dioxide emis-
sions from vehicles, thereby framing the sustain-
able transport planning practice (Hickman & 
Banister, 2014). For instance, rail transit and buses 
in London often run services along the same 
route, with an increasing number of planning 
projects improving the walking and cycling envi-
ronment (Hickman et al., 2010). Planning policies 
thus have contributed to differentiating the two 
regions’ transport and land use (Hebbert, 1998). 

Japan is in the middle between carbon-
emissive automobile suburbia and carbon-
reductive sustainable transport towns. Its most 
populous metropolitan areas rely on heavy rail 
transit, while smaller cities are converting into 
automobile suburbs (Ohashi & Phelps, 2021; 
Sorensen, 2011). Japanese cities also appeal to 
global observers with compact street networks 
shaped by traditional urban forms (Shelton, 2012). 
However, in the capital Tokyo or across the 
country, BRT and contemporary light rail transit 
(LRT) have been recent policy innovations (Kato 
et al., 2008), with exclusive bike lanes remaining 
rare compared to European cities. 

Tokyo is the densest and wealthiest part of the 
market-led Japanese transportation system, with 
the highest level of rail transit reliance nation-
wide. Until the mid-twentieth century, the city 
relied on rail transit and had poor road condi-
tions among developed cities and lower automo-
bile ownership than Singapore and Kuala Lumpur, 
which had lower income levels (Sorensen, 2002). 
Since the 1980s, existing transit-served central 
areas held steady. However, cars and highways 
have simultaneously surged in numbers, inducing 
a United States-like suburbia with the dereg-
ulation of large retail stores (Upham, 1994). 
Consequently, its metropolitan outer suburbs are 
becoming increasingly sparser and automobile-
dependent (Liu et al., 2022). 

This condition reveals that technical differ-
ences in aspects such as population density and 
economic progress do not certainly determine 
the relationship between sparse suburbs depen-
dent on private cars and compact cities reliant 
on low-carbon transport. The land use-transport 
coordination is not simply a technical goal but is 
socially constructed by actors across urban poli-
cymaking sectors in multifold power relationships 
(Kębłowski et al., 2019). The two entangled forms 
of land use-transport coordination intervene in the 
debate on achieving urban carbon neutrality, and a 
reinterpretation of the power relationships is of the 
utmost importance for offering such insights. 

4.3 Historical Institutionalism: 
Path Dependence 
and Contingency 

HI is suitable for exploring why and how a 
formal or informal institution emerges, stabi-
lizes, and changes (Hall & Taylor, 1996). As one 
of the three main branches of new institution-
alism, together with rational-choice and sociolog-
ical institutionalism, HI is neither a theory nor 
a method but a research approach structured by 
an established conceptual toolkit to understand 
institutional stability and change (Steinmo, 2008). 
Path dependence is arguably the most well-known 
concept in the toolkit, suggesting that institu-
tions become sticky and locked-in as time passes 
as reformers increasingly need more resources, 
know-how, coordination, or positive expectations 
to introduce a new institution (Pierson, 2004). 

Institutions can change abruptly at exoge-
nously triggered critical junctures (Blyth et al., 
2016) or incrementally by endogenous forces 
(Mahoney & Thelen, 2009). Institutional changes 
vary in the relationship between the preexisting 
and new institutions, differentiated by the institu-
tional defenders’ veto power and level of discre-
tion in interpretation/enforcement (Sorensen, 
2015, p. 30). Under a low level of discretion, 
reforms may displace the old institution with a 
new one when the defenders hold weak veto power 
but layer them together if the power is strong. 
Meanwhile, a high level of discretion may drift
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the reform when defenders hold strong veto power 
or lead to the adaptation of the new institution’s 
content even if they hold bare veto power. 

Contingency is another concept guiding HI 
analyses. It refers to the availability and choice 
among multiple institutional options during 
reforms (Sorensen, 2015). Contingency does not 
align with coincidence but emphasizes that “rel-
atively small events, if occurring at the right 
moment, can have large and enduring conse-
quences” (Pierson, 2004, p. 44). Therefore, the 
timing and sequencing of historical events matter 
for an institution to change in a certain direction 
instead of some other direction. They constitute 
and alter the conjuncture of institutional arrange-
ments, or “the linking of discrete elements or 
dimensions of politics in the passage of time” 
(p. 55). 

Political power shaped by the most influential 
actors is central to HI. It tends to define power 
as material advantages and resources (Pierson, 
2016). However, the primarily materialist and 
structuralist approach does not ignore ideational 
influences and agency (Blyth et al., 2016;  Hay  &  
Wincott, 1998). For example, Pierson (2016) 
argues that HI should consider Lukes’ (1974) 
ideational power thesis, whereby the winning 
political coalition institutionalizes its advantage 
by inculcating ideas to make others uncon-
scious of the contestation. In doing power, HI 
commonly compares institutional arrangements 
across contexts to generate and structure insights 
(Sorensen, 2015). 

Lockwood et al.’s (2017) research agenda on 
adopting HI in sustainable energy transition exem-
plifies the carbon neutrality scholarship’s interest 
in borrowing the approach’s capacity to explain 
the transition as an institutional change and 
understand its contextual differences. Similarly, 
Sorensen’s (2010, 2023) continuous work shows 
how HI bridges past events and presents decisions 
to reinterpret land use and urban property insti-
tutions related to urban sustainability. The next 
section succeeds in these efforts to explain the 
coexistence of rail transit and automobile-shaped 
built environments in Tokyo and offer insights into 
the transition toward carbon neutrality. 

4.4 Parallel Lines: Rail Transit 
and Automobile Institutions 
in Tokyo 

Contrary to the contestation between rail transit 
(and other sustainable transport modes) and 
private cars in the Anglosphere since the nine-
teenth century (Carlton, 2009; Newman & 
Kenworthy, 1999), the two transport sectors and 
relevant land uses have been parallel lines until 
recently in Japan. After the Meiji Restoration 
in 1868, railways grew rapidly to dominate 
ground transport across the country, carrying more 
passengers and goods at faster speeds than any 
transport means back then. In contrast, automo-
biles slowly emerged to serve the upper class in 
the late nineteenth century and then increased in 
numbers through the import of US-made cars in 
the early twentieth century (Yamamoto, 1993). 

During the early twentieth century, many influ-
ential automakers emerged in the West and chal-
lenged the operation of mass-rail transit systems 
across regions (Haywood, 1997; Wachs, 1984). 
This situation was much less the case in Tokyo 
before World War II, as Japanese automobile 
manufacturing appeared moderately later. Mean-
while, industrialists developed their suburban 
railway enterprises as private conglomerates 
engaging with real estate, retailing, and many 
other businesses and holding direct political power 
to influence state affairs. During WWII, policy-
makers excluded US-made cars from the market 
and allowed railway owners to take over bus 
businesses (Nakanishi, 2009). 

The scarcity of automobiles partially explained 
the poor road conditions across Japan compared 
to other industrialized countries immediately after 
WWII (Black & Rimmer, 1982). From the 1940s 
to the 1960s, elites across sectors aspired to shift 
to the automobile era, as evidenced by railway 
owners’ contemplations about the displacement of 
railways by cars on highways (Kobayashi, 1962) 
and leading planners’ road visions (Ishikawa, 
1948; Yamada, 1966). They aspired to transform 
the rail transit-served and compact Tokyo into a 
modern metropolis with magnificent boulevards 
as long as 40–100 m, although the boulevards were
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not planned as highways exclusive to cars, as illus-
trated in planner Hideaki Ishikawa’s (1948) vision 
of Tokyo in 1968. 

The vision was not realized immediately as 
the economic conditions after the war did not 
allow so. More importantly, private cars could 
barely increase due to the infant industry policy 
for fostering domestic automobile manufacturers 
(Hook, 1996). During the three postwar decades, 
Japan gradually became the second wealthiest 
nation, but automobiles and highways grew slowly 
because of import quotas and tariffs for foreign 
cars (Liu et al., 2024). Tokyo’s postwar rail transit-
led development thus startlingly occurred when 
elites favored further development toward an auto 
age and did not consider imposing the strict traffic 
regulations seen in other developed countries, 
such as Britain (Hickman & Banister, 2014). 

During this period, suburban railway compa-
nies took the opportunity to expand their influ-
ence, operating rail transit services as arteries to 
transport passengers from central Tokyo to the 
suburbs, and then using bus services as capillaries 
to carry them from suburban stations to homes 
(Yajima & Ieda, 2014). Notwithstanding, in 1981, 
the state removed all import quotas and tariffs, 
as Japanese automakers emerged in the domestic 
and global markets. This situation then revived 
policymakers’ expectation on road construction. 
As Fig. 4.1 presents, the public investment ratio 
in road and railway was 1.45 times in 1965. 
Afterward, it surged from 3.25 times in 1975 to 
26.67 times in 1990, and since then, the ratio 
has remained more than ten times in most cases 
despite austerity in general.

Consequently, automobiles began to carry 
more passengers than railways across Japan, with 
the highway system growing from 2,022 km in 
1977 to 3,721 km in 1986 and, subsequently, 
to more than 10,000 km within three decades 
(MLIT, 2010). Notably, this number grew when 
the national economy stagnated. Meanwhile, 
railways nationwide did not grow much during 
the same period, and major mega infrastruc-
ture projects, such as the Tokyo Bay Aqualine 
connecting central Tokyo and Boso Peninsula in 
Chiba Prefecture, often only incorporated roads. 
The policy-stimulated highway boom realized 

policymakers’ delayed postwar vision aspirations 
for roads (Feldhoff, 2007). During the recent 
two decades, policymakers introduced new taxes 
and tolls to fund highway construction while 
expecting railways to be financially self-sufficient 
in principle (Kurosaki, 2020). 

Moreover, the rise of trucking gradually 
marginalized railways in the freight market in 
Tokyo (MoT, 1976), resulting in the disposal of 
railway yards owned by the Japanese National 
Railway (JNR) after its privatization and separa-
tion in 1987. These former public land parcels have 
now become high-density complexes in the city 
center and sometimes sparse automobile-shaped 
spaces in the suburbs, as Fig. 4.2 shows the conver-
sion of the JNR Musashino classification yard 
(sōshajō) into a suburban district incorporating 
shopping malls run by IKEA, Costco, and Mitsui 
LaLaport. These malls proliferated during the 
deregulation of large stores influenced by diplo-
matic pressure under the United States-Japanese 
trade friction since the 1990s (Upham, 1994).

Finally, rail transit for sustainable develop-
ment incrementally appeared on the national 
policy agenda in the twenty-first century. Consid-
ering the 1989 Railway housing law tailored for 
the Tsukuba Express project as a forerunner, 
the 2007 Law on revitalization and rehabili-
tation of local public transport systems, 2013 
Basic law on transport policy, and 2014 revi-
sion of the Special law on urban renaissance 
emerged to assist the funding and operations of 
rail transit systems for networked compact cities 
(Utsunomiya, 2018, p. 555). During this period, 
innovative transit systems for sustainable devel-
opment, such as LRT, BRT, and public-private 
partnership-funded systems, emerged, although 
this progress happened later than many Western 
counterparts (Utsunomiya, 2004). 

4.5 Layering the Land 
Use-Transport Coordination 
in Tokyo 

As antecedent research shows, Tokyo has experi-
enced a reinforcing path dependence on the insti-
tution favoring private railways since the early
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twentieth century (Liu et al., 2024). However, 
this historical institution from policy innova-
tions that assume rail transit’s importance as a 
path toward low-carbon sustainable development 
in the twenty-first century. In other words, Tokyo 
encounters two contexts of TOD: a forerunning 
TOD practice for profit under private railway 
conglomerates and a rather delayed one for the 

social good under recent policy incentives. Pro-
road construction policies ascended in spaces that 
were less appealing to private operators when 
policy-incentivized rail transit had not appeared. 

Automobiles had not threatened Tokyo and the 
central parts of its surrounding prefectures by 
bringing a sprawling land use pattern similar 
to that of American metropolises before the

https://mapps.gsi.go.jp/maplibSearch.do%231
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1980s despite enduring challenges in infrastruc-
ture provision, which is regarded as a local 
form of sprawl (Okata & Murayama, 2011). 
Their late emergence contingently reinforces the 
path dependence on railways, especially lucra-
tive private railways. However, it also weakens 
policy responsiveness to the pitfalls of automobi-
lization. Car use might be constrained by limited 
parking spaces, difficulty in obtaining driving 
licenses, and employers’ commuting subsidies in 
Tokyo (Jones et al., 1984), but contrary to British 
traffic control, these restrictions were not inten-
tionally imposed and did not hinder automobiles’ 
continuous increase after the 1980s. 

Figure 4.3 summarizes the history and 
contrasts it to the contesting automobile and 
sustainable transport-land use institutions in the 
United States, indicating the institutions backing 
private railways since the 1910s, automobiles 
since the 70s, and innovative transit systems since 
the 2000s in Japan incrementally layer on each 
other. New institutions have surfaced without 
displacing the old due to the hardly interrupted 
conservative rule, favoring private corporations, 
economic growth, and infrastructure construc-
tion. Private railway and automobile industrial-
ists run varied transport modes but commonly 
ally with the incumbent party for favorable poli-
cies (Hebbert & Nakai, 1988a), but notably, inno-
vative transit systems do not benefit from the 
mechanism.

Clearly, urban policies toward carbon 
neutrality should be more responsive to the 
power relationship shaped by the industrialist-
conservative coalition behind the land use-
transport coordination in Tokyo. Private railways 
and private cars are two sides of the same 
coin from this perspective, while the institutional 
foundation of innovative transit systems in sparse 
regions is weak and requires reinforcement. 
Reversals to the path dependence on privately 
funded transport may be difficult, but leveraging 
its financial strength to reform the current insti-
tutions is desirable. For example, the private 
railways’ operational experience has become a 
foundation for operating sustainable local transit 
systems in Japan (Taniguchi, 2018), which is not 
the case in other countries. 

Furthermore, closing the public investment gap 
between railways and roads is a worthwhile and 
practical step toward achieving carbon neutrality. 
This analysis emphasizes that Japanese insti-
tutions might not have sufficiently prioritized 
sustainable transport and land use behind Tokyo’s 
reputation as an exemplar of TOD (Cervero, 
1998). To achieve carbon neutrality, policymakers 
should further consider and invest in electri-
fied railways as a low-carbon means of transport 
against carbon-emissive automobiles. In Japan, 
local cities, rural areas, and metropolitan periph-
eries of Tokyo require further attention because 
private railway companies can hardly profit from 
these places, especially under the continuing 
depopulation (Kurosaki, 2020). 

At its core, Tokyo exemplifies a socio-political 
dimension of urban land use and transport through 
an HI lens. Technical differences in popula-
tion density, economic productivity, and tech-
nological expertise do not always differentiate 
transport-shaped land uses from sparse auto-
mobile suburbs to compact transit-served cities. 
Instead, contingent policy choices in sequen-
tial events reinforce path dependence and some-
times lead to unexpected institutional outcomes 
(Pierson, 2004). In this case of Tokyo, powerful 
institutional defenders from the industrialist-
conservative coalition incrementally preserved 
policies favoring their interests and layered new 
institutions with the old, as shown by the rail 
transit-automobile coexistence. 

4.6 Conclusion 

This chapter proposes HI as an approach to insti-
tutionally understanding land use-transport coor-
dination beyond the technical dichotomy of low-
carbon transit-served cities and carbon-emissive 
automobile suburbs. Through concepts such 
as path dependence, contingency, incremental 
change, and critical juncture from a compara-
tive perspective, this discussion draws on previous 
insights into the path dependence on the institu-
tion favoring private railways (Liu et al., 2024)  to  
argue that the weaker presence of cars and roads in 
the early and mid-twentieth century contingently
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undermined the current policy responsiveness to 
pitfalls in automobilization. This led to persis-
tent public investment in highways over railways 
despite recent innovations in encouraging local 
transit. 

Subsequently, Tokyo relied on privatized rail 
transit in the center and automobiles in periph-
eries, endorsed by the continuous rule under the 
industrialist-conservative coalition, despite these 
transportation modes’ contrasting land uses and 
impacts on carbon neutrality. Although its foun-
dation is still weak, sustainable local transit has 
emerged to address this issue recently. This illus-
trated case demonstrates that HI enables the obser-
vation of the socio-political dimension of trans-
port and land use. Moreover, it reveals that power 
relationships and temporal processes, rather than 
technical differences in density, wealth, or exper-
tise, shape the transport and land use patterns. 
This chapter suggests that policymakers should 
consider reforms for alternative policy options 
and leverage path-dependent institutions to invest 
more in low-carbon transport and land use toward 
achieving carbon neutrality. 
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Kębłowski, W., Van Criekingen, M., & Bassens, D. (2019). 
Moving past the sustainable perspectives on transport: 
An attempt to mobilise critical urban transport studies 
with the right to the city. Transport Policy, 81, 24–34. 
https://doi.org/10.1016/j.tranpol.2019.05.012 

Kobayashi I. (1962). Chikatetsudō no jidai ha sudeni sareri 
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5Sustainability Transition to a Low-Carbon 
Society: Focusing on Rural Areas 

Ayu Washizu and Takashi Nozu 

Abstract 

To achieve a carbon-neutral and sustainable 
society, communities must be built that effi-
ciently use local renewable energy. In this 
chapter, we first present a vision of the carbon-
neutral energy system that we should strive 
for. We argue that to realize this vision, smart 
energy systems should be built in rural areas 
rich in renewable energy resources, as well 
as in the agriculture and forestry industries 
that support them. In this chapter, we will 
explain the Japanese government’s circular 
and ecological sphere concept as a method 
for revitalizing rural villages, followed by 
a methodology for transitioning to carbon-
neutral rural villages based on the theoret-
ical framework of “sustainability transition.” 
According to this methodology, to create a 
carbon-neutral society, promoters should (1) 
play a central role in establishing a vision 
for the region’s future and (2) proactively 
implement projects that improve the environ-
ment, society, and economy in accordance 
with the vision while involving various stake-
holders. Furthermore, (3) the promoter must 
continue to expand its business by iteratively 

A. Washizu (B) · T. Noz u
Waseda University, Tokyo, Japan 
e-mail: washizu@waseda.jp 

refining the concept based on feedback from 
the results. This chapter employs this method-
ological framework to assess best practice 
processes while clarifying future measures’ 
requirements. Finally, we argue that to achieve 
this goal, agriculture and forestry must be inte-
grated into the economic cycle mechanism and 
discuss the ideal future economic structure. 
Specifically, we introduce an analysis method 
known as input–output analysis and use it to 
explain the new input–output structure that 
results from the constructing rural village using 
renewable energy. 

Keywords 

Circular and ecological sphere ·
Sustainability transition · Renewable energy ·
Input–output analysis · Industrial structure 

5.1 Introduction 

Achieving a carbon-neutral and sustainable 
society necessitates research on social innova-
tions that contribute to the development of smart 
rural areas harnessing renewable energy (RE). 
Figure 5.1 presents a blueprint for Japan’s future 
carbon-neutral energy system. Metropolitan areas 
along the coasts of Japan have large popula-
tions and concentrations of economic activity.
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Fig. 5.1 Carbon-neutral energy system 

Coastal areas are home to many heavy chem-
ical industries, including the steel and petrochem-
ical industries, which play a vital role in society 
but pose technical challenges with regard to 
achieving decarbonization. Achieving complete 
carbon neutrality in coastal metropolitan areas 
is difficult even if the renewable energy avail-
able in these areas (mainly photovoltaics) is 
fully utilized. To achieve carbon neutrality, it is 
crucial for these areas to undergo fundamental 
shifts in energy and industrial technologies, such 
as developing a large-scale imported hydrogen 
utilization system and exploring innovations in 
areas such as hydrogen reduction steelmaking and 
circular carbon chemistry. However, the realiza-
tion of these technological transformations neces-
sitates prior completion of engineering innova-
tions. 

Although rural areas have abundant RE, their 
demand for energy is limited. This can be 
attributed to the small population size in rural 
areas as well as the low coefficient of energy 
consumption per unit of production value in 
agriculture, forestry, and fisheries. Consequently, 
achieving carbon neutrality in these areas is tech-
nically possible. Therefore, it is desirable to 

develop local RE production and consumption-
type rural areas that do not depend on external 
resources; social science and social innovation 
play a vital role in this process (rather than engi-
neering and technological innovation). Further-
more, due to their large spatial area, rural areas 
in Japan are expected to contribute to the decar-
bonization efforts through the establishment of 
carbon neutrality. 

However, in practice, there has been no 
progress in the utilization of RE in the agri-
culture, forestry, and fisheries industries. Aging 
and population decline is a serious issue in rural 
areas, and survival of the agriculture, forestry, 
and fisheries industries is at risk. There are also 
sporadic issues such as conflicts between power 
generation companies and local residents over 
photovoltaics and wind power generation. From 
a technical perspective, smart regional energy 
management using information and communica-
tion technology (ICT) is essential given the vari-
able, small-scale, and distributed nature of RE, 
and the seasonal variability of energy demand in 
rural areas. The urgent issue of achieving a carbon-
neutral society necessitates the implementation of 
a bottom-up approach to developing smart rural



5 Sustainability Transition to a Low-Carbon Society: Focusing on Rural Areas 47

areas. This approach involves the comprehen-
sive use of RE and circular utilization of local 
resources while simultaneously addressing local 
problems. It is believed that this approach will 
ultimately result in the maximum utilization of 
RE. The Financial Stability Board (FSB) estab-
lished the Task Force on Climate-related Finan-
cial Disclosures (TCFD) and the Task Force on 
Nature-related Financial Disclosures (TNFD) in 
response to a request from the G20; therefore, 
large companies have been increasingly willing 
to engage in capital investments in areas related 
to the environment and natural capital, and this 
momentum should be readily utilized to address 
issues. 

However, there is no concrete vision for devel-
oping rural areas that can utilize RE and simul-
taneously address local issues, and no solution 
has been provided for achieving a carbon-neutral 
and sustainable society. Regional development 
methodology is required for developing smart 
rural areas that utilize RE. Therefore, in this 
chapter, we explore the systems that support 
energy autonomy initiatives in rural areas, and 
organize and discuss the process of developing 
rural areas that utilize RE based on good prac-
tices. Furthermore, we focus on regional devel-
opment methodologies for building smart rural 
areas that utilize RE, and the analysis of carbon-
neutral industrial structures to discuss the effects 
of transitioning to a new society. 

5.2 Process of Building Rural 
Areas That Utilize RE 

5.2.1 Formation of Circular 
and Ecological Sphere1 

The circular and ecological sphere is a concept 
set forth in the 5th Basic Environmental Plan in 
2018 as the target sustainable society of Japan. The 
circular and ecological sphere is a state in which 
regions that can continuously create projects to 
improve the environment, economy, and society 
by utilizing local resources are interconnected 

1 Please refer to MOE (2023a). 

through the circulation of people, goods, funds, 
and information. It is essential that projects imple-
mented in each region are profitable and econom-
ically sustainable. The conditions that the circular 
and ecological sphere must meet in such cases 
are (1) regional independence, (2) partnerships 
with diverse stakeholders, both inside and outside 
the regions, and (3) simultaneous resolution of 
environmental, social, and economic issues. The 
“environmental” term referenced here includes 
the three elements of regional decarbonization, 
circular economy, and co-existence with nature. 
Initiatives for utilizing RE in rural areas are also 
important themes for the circular and ecolog-
ical sphere. Figure 5.2 presents the process of 
circular and ecological sphere formation used 
by the Ministry of the Environment of Japan. 
The Ministry of the Environment is collaborating 
with the Global Environment Outreach Center 
(GEOC) and eight intermediary organizations 
known as Environment Partnership Offices (EPO) 
across the country to promote the creation of 
circular and ecological spheres according to this 
process. The network of blue arrows (directed 
upward; Fig. 5.2) depicts how the project expands, 
involving various stakeholders. The circular arrow 
(shown in orange) in the center of the diagram 
denotes the continuous process wherein the stake-
holders constantly discuss the feedback on results 
and refine the concept. As of October 2023, 
circular and ecological sphere creation is being 
practiced in 127 regions across the country, and the 
logic formation of experiential knowledge based 
on cumulative cases is desirable for further project 
development.

5.2.2 Sustainability Transition 

“Sustainability transition” involves incorporating 
accumulated knowledge from research related 
to individual socio-technical innovations and 
creating a new sustainable social system while 
emphasizing the need for policies to promote the 
transition to a sustainable system (i.e., “sustain-
ability transition”) (Chen et al., 2022; Tasaki et al., 
2023). In terms of the sustainability transition, it is 
also desirable to propose measures needed to form
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Fig. 5.2 Process of circular and ecological sphere forma-
tion. Source “Guide to creating a circular and ecological 
sphere (in Japanese)” (Ministry of the Environment) 

(https://chiikijunkan.env.go.jp/assets/pdf/manabu/tebiki. 
pdf) (accessed on 2025/8/15)

a circular and ecological sphere to overcome the 
many economic, social, and environmental chal-
lenges faced by a region while utilizing digital 
technology and RE. 

Figure 5.3 shows the concept of a multilevel 
perspective (MLP), which is a premise of the 
sustainability transition (Geels, 2019). Microlevel 
innovative technologies, such as renewable energy 
technologies, are adopted within the context of 
a macrolevel landscape marked by an enhanced 
recognition of the imperative for carbon cycling. 
These shifts are accompanied by changes in 
mesolevel regimes, encompassing social systems, 
culture, and business practices, ultimately leading 
to the integration of these technologies into main-
stream practices.

The steps for triggering a sustainability tran-
sition based on MLP are as follows (Loor-
bach, 2010; Matsuura, 2017): (1) an execu-
tive committee consisting of diverse members is 

formed, and (2) under the leadership of an elected 
leader, (3) tasks are set, and (4) a future vision 
for adapting to changes in macrolevel exogenous 
conditions is examined. Additionally, (5) the gap 
between the future vision and the current regime 
is examined, and first, (6) the regime is maximally 
utilized to obtain subsidies for transition experi-
ments (niche innovations), and eventually, (7) the 
niche experiments gain mainstream acceptance 
through the collective agreement of numerous 
stakeholders, ultimately leading to a successful 
transition. 

However, the transition does not occur swiftly 
or sequentially through a single project but rather 
involves a gradual trial-and-error process, encom-
passing repeated projects or a combination of 
multiple projects. In such cases, the trial-and-error 
process requires an intermediate evaluation of 
each project as well as a mechanism for providing 
feedback on the evaluation results to the field.

https://chiikijunkan.env.go.jp/assets/pdf/manabu/tebiki.pdf
https://chiikijunkan.env.go.jp/assets/pdf/manabu/tebiki.pdf
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Fig. 5.3 Multilevel perspective (MLP) concept

A project is evaluated based on its appropriate 
implemented in accordance with the basic prin-
ciples of transition management. The basic prin-
ciples are as follows; these are also the perspec-
tives for evaluating projects. The nine basic prin-
ciples (or evaluation criteria) are as follows: (1) 
accurate understanding of the issues, (2) long-
term perspective, (3) flexible system, (4) system 
that enables timely interventions in the event 
of a problem, (5) awareness of change triggers, 
(6) creation of niche innovation, (7) system that 
permits internal steering, (8) emphasis on learning 
diverse perspectives and options, and (9) interac-
tions between stakeholders. 

The feedback and spiral-up arrows in Fig. 5.2 
indicate that a sustainability transition will be 
realized by continuously improving the initial 
project through intermediate evaluation and feed-
back mechanisms, and expanding the scope of the 
project. 

5.2.3 Strategic Niche 
Management (SNM) 

The impetus for transitions arises from the initi-
ation of niche innovation. As niche innovations 

do not align with current regimes; they require 
strategic development in experimental fields that 
are isolated from the existing regime. The exper-
iment implementation process of “(1) identifica-
tion of concept → (2) experiment planning → (3) 
experiment implementation → (4) expansion of 
experiment into niches → (5) review of experi-
ment protection” has an established methodology 
for strategic niche management (SNM) of new 
technologies, as shown in Table 5.1 (Weber et al., 
1999).

5.2.4 Summary 

In summary, to form a carbon-neutral society, 
the promoting entity must (first stage) take the 
lead in establishing a future vision for a region; 
(second stage) work toward goals and imple-
menting projects that improve the environment, 
society, and economy while involving various 
stakeholders; and (third stage) continue project 
expansion by providing feedback on results and 
refining the concept. This is illustrated in Fig. 5.4.

A leader knowledgeable in how to proceed 
with this type of process for the promoting entity 
would be efficient in the first stage. Therefore,
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Table 5.1 Strategic niche management (SNM)(Weber et al., 1999) 

Experimental procedure Main content 

(1) Identification of new technology/ concept 
Establish the technology that should be used to solve the problem 

(2) Experiment planning 
Prepare the experimental environment 

(3) Experiment implementation 
Conduct experiments in collaboration with a wide range of partners 
other than the experimental participants; learn from the experiments 
(primary learning, secondary learning) 

(4) Expansion of experiment into niches 
Disseminate information, expand stakeholder networks, involve 
competitors, horizontally expand to other regions, and change 
regulatory and political frameworks 

(5) Review of experiment protection 
Gradually release protections

First stage 
Setting the future 
vision by 
promoting entity 

Second stage 
Active implementation 

of projects that improve 

the environment, 

economy, and society by 

involving diverse 

stakeholders 

Third stage 
Stakeholder expansion 

System expansion 

Feedback 

Future vision 
for forming 
carbon-neutral 
social system 

Spiraling up 

Niche 
innovation 

Maximal use of 
current regime 

Expansion of 
current regime 

Fig. 5.4 Formation of a carbon-neutral society

it is desirable for an intermediate organization to 
assist in the development of leaders; GEOC and 
EPO, which assist in the formation of the circular 
and ecological sphere, can be understood as 
such intermediate organizations. Additionally, as 
previously indicated (Loorbach, 2010; Matsuura, 
2017), promoting entities require a broad perspec-
tive; for this, it is desirable for members with 
diverse backgrounds to participate as promoting 
entities. Additionally, for the second stage, an 
innovative perspective is necessary to “improve 

the environment, society, and economy.” In doing 
so, the use of digital technology that utilizes ICT 
will likely bring about easy-to-understand results. 
As a result of the third stage providing feedback on 
the results and refining the concept, the project can 
be expanded, rather than ending after a single goal 
has been achieved. However, in order to achieve 
this goal, it is crucial to establish a system for inter-
mediate project evaluation that can effectively 
evaluate results and offer guidance on required 
improvements.
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5.3 Social System for Building 
Rural Areas that Utilize RE 

In this section, we will examine the current system 
for supporting the building of rural areas that 
utilize RE in particular, based on the flow diagram 
in Fig. 5.4. 

5.3.1 Formulation of Local 
Government Action Plans 
Based on the Act 
on Promotion of Global 
Warming 
Countermeasures2 

According to the Act on Promotion of Global 
Warming Countermeasures (Warming Counter-
measures Act), local governments are required 
to formulate plans to reduce greenhouse gas 
emissions in accordance with the national plan 
for global warming countermeasures. Policies 
related to regional decarbonization projects were 
added in a revision in financial year (FY) 2021; 
thus, a system relating to regional decarboniza-
tion projects was added to the local govern-
ment action plan system. However, according to 
previous research (Nomura Research Institute, 
2023), Nagano and Tokushima prefectures are 
the only two prefectures that have formulated 
standards relating to establishing such promotion 
areas; the 29 organizations currently considering 
such formulations only account for two-thirds of 
the total. 

The purpose of the regional decarbonization 
promotion project is to “promote the introduction 
of RE projects that co-exist with the region by 
establishing a smooth consensus, giving appro-
priate consideration to the environment, and 
leading to advantages for the region.” Under 
this system, (1) municipalities formulate local 
government action plans and (2) regional decar-
bonization promotion project plans are certified 
by planning municipalities. The (1) plan formu-
lation is to be conducted in discussion forums 

2 (MOE, 2023b) 

(e.g., councils) in which stakeholders partici-
pate and (2) certified regional decarbonization 
projects do not require related permissions and 
other procedures. Furthermore, the (2) regional 
decarbonization promotion projects must be “ini-
tiatives that contribute to the sustainable devel-
opment of the regional economy and soci-
ety”; examples of such initiatives are shown 
in Table 5.2. Efforts are also being made to 
promote initiatives that contribute to the healthy 
development of agriculture, forestry, and fisheries 
industries by collaborating with the Rural RE 
Act.

Summarizing the above in relation to Fig. 5.4, 
local government action plans are formulated (i.e., 
future visions are set) by councils, and niche inno-
vation projects that contribute to carbon neutrality 
are implemented. If a plan is certified as a regional 
decarbonization promotion project at this time, 
then the necessary provisions are applied, permit-
ting the implementation of maximum activities 
within the scope of the current regime. There-
fore, the steps up to the second stage in Fig. 5.4 
have been institutionalized. However, the process 
of progressing to the third stage, expanding the 
number of stakeholders and refining the initial 
concept based on feedback from the project 
results, has not been incorporated into the system. 

5.3.2 Rural Renewable Energy 
Act3 

The Act on Promoting Generation of Electricity 
from Renewable Energy Sources Harmonized 
with Sound Development of Agriculture, Forestry, 
and Fisheries (Rural RE Act), which is also 
included in Warming Countermeasures Act-based 
local government action plans, is a law promoting 
the generation of renewable energy in harmony 
with the healthy development of agriculture, 
forestry, and fisheries. This law aids municipal-
ities to effectively use degraded farmland and 
channel the revenue generated from electricity 
sales toward fostering sustainable growth of local 
agriculture, forestry, and fisheries. To this end,

3 Please refer to MOAF (2023a). 
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Table 5.2 Examples of initiatives that contribute to the 
sustainable development of the regional economy and 
society 

Advantage to 
region 

Example of initiative 

Contribution to 
regional economy 

Initiatives to supply inexpensive 
RE within the region and promote 
economic circulation within region 

Initiatives to create local jobs, 
develop local human resources 
such as maintenance inspections, 
share technology, and provide 
educational programs related to 
RE projects 

Initiatives to involve business and 
financial entities, such as local 
business entities and regional 
financial entities 

Initiatives to attract industries such 
as data centers in combination 
with RE introduction 

Addressing 
regional social 
issues 

Initiatives that can be used to solve 
issues in other policy fields, such 
as the utilization of RE as a 
disaster power source during 
emergencies, EV sharing, and 
introduction and utilization of 
green slow mobility 

Initiatives such as utilizing 
residual heat generated from RE 
projects for greenhouse 
horticulture and using combustion 
residue as organic fertilizer 

Initiatives such as monitoring 
services and transportation support 
for elderly people using profits 

Initiatives against wild animals by 
utilizing abandoned cultivated land 
and degraded farmland 

Support for local activities in 
municipalities 

Source Ministry of the Environment (2023b)

municipalities are required to convene councils 
organized by local stakeholders to formulate and 
disseminate fundamental strategies related to the 
implementation of renewable energy infrastruc-
ture that will effectively utilize local resources and 
contribute to local agriculture, forestry, and fish-
eries. The formulation of a fundamental frame-
work in a council facilitates the process of 
reaching an agreement in the region. Incorporating 

basic policies relating to the implementation of 
projects that promote the transfer of agricultural 
and forestry land ownership into the basic plan 
enables the one-time transfer of rights to agri-
cultural and forestry land, which in turn enables 
effective land use. Municipalities certify equip-
ment improvement plans prepared by equipment 
maintainers based on the basic plan, and imple-
ment the projects. Municipalities also check the 
progress of equipment maintainers’ initiatives and 
regularly review the content. 

In summary, basic plans are formulated by 
councils, goals are clarified, agricultural and 
forestry land ownership transfers are coordinated, 
and projects progress smoothly. Consequently, the 
steps up to the second stage in Fig. 5.4 are insti-
tutionalized. There is also a process in which 
“municipalities check the progress of equipment 
maintainers’ initiatives and review the content 
constantly,” and the process that corresponds to 
the third stage of obtaining feedback from the 
project and refining the initial concept is also 
included in the system. 

5.3.3 Green Food System Strategy 
Promotion Grant4 

The purpose of the Green Food System Strategy, 
formulated by the Ministry of Agriculture, 
Forestry and Fisheries of Japan in 2021, is 
to promote initiatives during material procure-
ment, production, processing/distribution, and 
consumption, as well as innovations to reduce 
environmental impact, such as carbon neutrality, 
with the goal of building a sustainable food 
system. In 2022, the Green Food System Act 
was enacted, whereby plans by producers who 
align with the basic plans created by prefec-
tures and municipalities, or businesses that align 
with national basic policies are granted a Green 
Certification and have special measures imple-
mented. These include simplifying administrative 
procedures associated with technological devel-
opment and prioritization for Green Food System 
Strategy Promotion Grants. The Grant involves

4 Please refer to MOAF (2023b, 2023c). 
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various support measures, with the following 
items including energy-related support. 

• Regional recycling energy system that 
utilizes local resources in the Comprehensive 
Measures for Promoting Green Food System 
Strategy 

• Demonstration of cultivation by new tech-
nologies that contribute to reduce fossil 
fuel consumption, and introduction of 
energy-saving equipment, materials, and 
self-consumption power generation systems 
in the Establishment of SDGs-Compliant 
Greenhouse Horticulture 

• Support for agrivoltaics model initiatives and 
countermeasure surveys to promote the use 
of unused resources in the Construction of 
Regional Recycling Energy Systems 

• Demonstration of a recycling-based produc-
tion technology system using rice husks in 
the Grain Greening Transformation Promotion 
Project 

The main purpose of projects implemented 
under this strategy is not RE introduction, but 
rather, to improve productivity and sustainability 
in the food, agriculture, forestry, and fisheries 
industries through innovations. However, if RE 
is introduced, it is likely that this would be 
incorporated into the regional economy within a 
broader vision, and it is expected that the prob-
ability of project continuation or success would 
increase. The Key Performance Indicator (KPI) 
to be achieved through the Green Food System 
Strategy has been set as a target for 2030 or 2050, 
and project evaluations are reported to the director 
of the regional agricultural administration bureaus 
through the prefectural governor. 

Considering Fig. 5.4, all steps prior to the 
second stage of implementing projects that 
improve the environment, society, and economy 
toward a goal are institutionalized. Here, a variety 
of support measures are prepared that can be 
provided according to the future vision of each 
region. The system itself includes a broad perspec-
tive, as well as individual benefits to businesses 
and agriculturalists. The aim is not necessarily to 

develop a project system for the entire region, with 
a feedback mechanism for continuous spiral-up 
improvement. 

5.4 Examples of Flows 
for Building Rural Areas That 
Utilize RE 

In this section, we discuss examples of flows 
for building rural areas that utilize RE based on 
Fig. 5.4. 

5.4.1 Case Study of Nishiawakura 
Village, Okayama Prefecture 

Since 1999, the government has promoted nation-
wide municipal mergers to establish the admin-
istrative and financial foundations of basic local 
governments. However, Nishiawakura Village 
refused to merge with surrounding municipal-
ities in 2004, choosing to become indepen-
dent. Figure 5.5 shows a timeline of Nishi-
awakura’s independence initiatives. The village 
has continued to promote the expansion of projects 
based on strengthening the profitability of forest 
business, which is the village’s main industry 
(100-year forest concept).

Figure 5.6 shows the method of forest busi-
ness management established in Nishiawakura 
Village. Integrated forest management requires 
establishing a foundation that would separate 
usage rights of forest land from ownership to 
enable efficient forest management. Therefore, the 
village allowed both the local government and 
trust banks to manage forest land by receiving 
land entrustments or trusts from forest owners. 
Hyakumori Co., Ltd. is a management company 
that receives operating fees from the village office 
and is involved in forest land management. Orders 
for forestry operations and material production are 
made to a forestry association under a compre-
hensive management plan using a forest anal-
ysis information system that utilizes ICT. The 
materials produced are sold to wood-related busi-
nesses in the village, where they are processed
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Fig. 5.5 Flow of initiatives in Nishiawakura Village, Okayama Prefecture

and sold as niche products with added value 
both inside and outside the village. Addition-
ally, thinned wood and offcuts are used as fuel 
by the regional heating company in the village 
(RE project development). These profits are then 
distributed to both forest owners and the village 
office. This effectively enables the village office 
to recover a portion of the operational costs. 
Wood-related businesses diversify beyond wood 
processing as local ventures and strive to improve 
profits (local venture projects). The expansion 
of local venture projects increases the influx of 
people from outside the village, which, in turn, 
increases tax revenue and state subsidies allocated 
to the village. Recently, local venture projects 
have been expanded to include tourism, welfare 
for the elderly, and new electric power projects, 
which aim to improve the welfare of all villagers 
(SDGs Future City Project). In these series of 
flows, the village office focuses on planning and 
management, whereas business operations are 
outsourced to the private sector.

Regarding RE use, total small hydropower 
generation, photovoltaics, and woody biomass 
power generation is 545 kW, which generates 4.2 
million kWh of the 7.2 million kWh total elec-
tricity consumed by the village (87% of household 

power). Additionally, the wood biomass boiler 
has an output of 1,290 kW and supplies heat to 
the village office, library, nursery school, elemen-
tary and junior high schools, and facilities for the 
elderly. The total energy produced through power 
generation and thermal energy is 21,451 GJ/year 
(self-sufficiency rate of approximately 15%).5 

Throughout this period, substantial progress has 
been achieved in the development of automatic 
dust removal systems for small hydroelectric 
power generators, as well as advancements in 
wood biomass chip supply equipment. However, 
it is important to note that ample opportunities still 
exist for further technological enhancements and 
innovations aimed at optimizing the efficiency of 
small-scale power generation. 

Various business developments have been 
implanted in Nishiawakura Village with a focus 
on the 100-year forest plan, which aims to 
strengthen forestry, the village’s core industry. In 
other words, projects have spiraled up as a result 
of development from the first to third stage in 
Fig. 5.4, and by repeating these stages. Interviews 
revealed that teams that cut across each section 
of the village office are constantly established

5 From materials provided by Nishiawakura Village. 
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with the involvement of private businesses. These 
teams adopt a flexible approach to develop project 
concepts along with specific business plan for 
the concepts; this process includes a mechanism 
for intermediate project evaluation and feedback. 
Furthermore, various projects are implemented 
by private businesses based on market principles, 
ensuring the efficiency of these projects despite 
being funded through subsidies. In 2022, Nishi-
awakura Village was certified as an advanced 
decarbonization region; this can be conceptual-
ized as the mechanism that was already in place 
at Nishiawakura Village being applied to this 
system. 

5.4.2 Case Study of Sosa City, 
Chiba Prefecture 

Sosa City, Chiba Prefecture, is aiming to achieve 
decarbonization by implementing agrivoltaics that 
are compatible with paddy agriculture, the main 
industry of the region. 

Agrivoltaics is a type of photovoltaics, in which 
pillars are erected on farmland and photovoltaics 
equipment is installed on top in order to generate 
electricity while farming continues below. The 
area ratio of the photovoltaics equipment instal-
lation above the farmland is maintained at a level 

that can secure the amount of sunlight needed for 
crop growth. This aims to balance power gener-
ation and farming projects. Thus, the purpose is 
to share sunlight between power generation and 
farming; therefore, it is also called “solar sharing” 
in Japan.6 Conversion of farmland is necessary 
when installing conventional open-field photo-
voltaics equipment, meaning that ordinary open-
field photovoltaics equipment cannot be installed 
on so-called good farmland. However, in the case 
of agrivoltaics above the farmland where farming 
continues, except for pillars to support the photo-
voltaics equipment, farmland conversion is not 
necessary. Therefore, this can be implemented 
even on good farmland (Shibata et al., 2021). 
The proportion of flat land area in Japan’s total 
land area is the lowest among all major coun-
tries, and the installed capacity for photovoltaics 
per flat land area is already the highest in the 
world; thus, the amount of suitable land for photo-
voltaics is decreasing. In this context, farmland 
has attracted attention as the remaining frontier of 
photovoltaics, and agrivoltaics has attracted atten-
tion as an approach that can address two issues, by 
enabling photovoltaics to be implemented while 
farming continues.

6 Overseas, this is called “agrivoltaics,” as a coined word 
from “agriculture” and “photovoltaics.” 
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However, agrivoltaics is a new initiative, and 
its position under the Cropland Act was clari-
fied by the Ministry of Agriculture, Forestry, and 
Fisheries in 2013. Even now, nearly 10 years 
later, annual installations of agrivoltaics account 
for only ~2% of the total photovoltaics (non-
residential) (FY2020). Thus, it can be positioned 
as a niche innovation in both the agriculture and 
renewable energy fields. 

On the other hand, there are many citizen-led 
agrivoltaics projects in Sosa City, Chiba Prefec-
ture. The city is known as one of the most 
advanced agrivoltaics regions in Japan. Just after 
the Ministry of Agriculture, Forestry, and Fish-
eries clarified the position of agrivoltaics (2014), 
volunteers from citizen groups in Sosa City 
established a limited liability company and initi-
ated agrivoltaics projects (MOAF, 2023d). The 
purpose of this initiative was to restore farm-
land that had been degraded due to aging popu-
lations, and to utilize the profits from electricity 
sales for farmland preservation, regional develop-
ment, and environmental conservation, with the 
initiative being praised as “improving the envi-
ronment, society, and economy” of the region. In 
2023, Sosa City hall announced the Sosa City 
Zero Carbon City Declaration with the aim of 
a decarbonized society being realized by 2050. 
Simultaneously, the decarbonization promotion 
plan centered on agrivoltaics formulated by Sosa 
City Hall has progressed, and was selected as a 
Ministry of the Environment “advanced decar-
bonization region” project (MOE, 2023c). This 
plan involves the participation the City Hall and 
local agrivoltaics practitioners, and various stake-
holders, including universities, financial institu-
tions, and local chambers of commerce. In rela-
tion to Fig. 5.4, this plan is currently moving 
from the first stage, setting a future vision, to the 
second stage, involving diverse stakeholders. This 
plan also aims to expand agrivoltaics, which has 
conventionally been practiced on dry field agri-
culture, to paddy agriculture, which is Sosa City’s 
main industry; as well as utilizing agrivoltaics 
research and human resource development to 
share knowledge inside and outside the city and 
increase the number of connections and exchanges 
outside the city. Therefore, this is aiming for the 

third stage established in Fig. 5.4, which is to 
expand the system by expanding the number of 
stakeholders. Sosa City is conducting a transition 
experiment to expand the niche innovation of agri-
voltaics into paddy agriculture through a subsidy 
from the Ministry of the Environment, obtaining 
cooperation from various stakeholders to bring 
agrivoltaics into the mainstream, and aiming to 
achieve a transition. 

5.4.3 Case Study of Hachimantai 
City Hachimantai Smart 
Farm in Iwate Prefecture7 

Hachimantai Smart Farm is an agricultural facility 
that uses ICT to control geothermal water, and 
cultivates basil using hydroponics. 

Around 2013, Hachimantai City was faced 
with the need to replace its hot spring water supply 
pipes, which was addressed using a depopulated 
area development bond (depopulation bond).8 

The hot water supply was expected to increase 
following pipe replacement, and there was an 
attempt to acquire a new demand entity. For more 
than 30 years, agriculture in the city has used 
plastic greenhouses that use hot water supplied 
by geothermal power plants for heating (i.e., 
hydrothermal greenhouses); however, these facil-
ities are limited by farmers leaving the workforce 
due to aging populations as well as the aging of 
facilities. Under such circumstances, in 2017, a 
hydroponic cultivation venture company, an infor-
mation technology (IT) venture company with 
experience in the regeneration of hydrothermal 
greenhouses, and Hachimantai City signed a basic 
agreement for the Smart Farm project, which 
aimed to rehabilitate abandoned greenhouses and 
train new farmers. In 2019, Hachimantai Smart

7 Please refer to VentureTimes (2023). 
8 The depopulated area development bond is a local bond 
issued by municipalities designated as depopulated areas 
in 2000, under the Act on Special Measures for Promo-
tion of Independence in Underpopulated Areas. It serves 
as a financial source for projects based on municipal plans 
aimed at promoting self-reliance in depopulated areas 
(MIAC, 2023). 
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Farm Co., Ltd. was established as a corpora-
tion that is eligible for farmland ownership as 
stipulated in the Cropland Act. This project was 
introduced in the FY2022 White Paper on Food, 
Agriculture, and Rural Areas as a case study 
of initiatives based on the Digital Garden City 
Nation Initiative. This is an important case study 
because a regional issue with aging facilities was 
resolved through the cooperation of a city and 
venture company; the fact that RE use was mean-
ingfully incorporated into this resolution should 
be well-regarded. The Second Hachimantai City 
Comprehensive Strategy for the City, Humans, 
and Job Creation, which was revised in 2020, 
set regional revitalization projects that utilize 
geothermal energy, with the “promotion of smart 
agriculture using hydrothermal greenhouses” as 
one of the main measures. 

Hachimantai City is home to Japan’s first 
commercial geothermal power plant, and there is 
an historical understanding of geothermal energy 
as a region-specific resource. Interest in the effec-
tive use of such resources deepened as the hot 
water pipes were updated. Then, the coincidental 
establishment of a joint system between a venture 
company and the local government resulted in the 
development of a new project. In relation to the 
flow shown in Fig. 5.4, the process from the first 
to the second stage occurred naturally in Hachi-
mantai City based on a positive climate toward the 
utilization of geothermal energy. Thus, a system 
is being established that follows the current situa-
tion to ensure the process to date while promoting 
further stages. Hachimantai City is also promoting 
public understanding of geothermal energy, and a 
spiraling up of these projects is expected in the 
future. 

5.4.4 Status of Building Rural 
Areas That Utilize RE 

It is hoped that each region will consider their indi-
vidual energy characteristics when transitioning to 
a low-carbon society, with the aim of a carbon-
neutral society. To that end, each region must 
first clarify its long-term vision in a basic plan 
and their transition goals (first stage in Fig. 5.4). 

In doing so, the goals must include the environ-
ment, economy, and society. This is because, as 
shown in the case studies in Sect. 5.4, initiatives 
for environmental and energy issues are more 
likely to succeed when they are incorporated into 
a social context that addresses both the economic 
and social issues of the region. The promoting 
entity (e.g., council) plays a central in initiatives 
and promotes those that include a niche innovation 
perspective toward a goal (second and third stages 
in Fig. 5.4).9 It is believed that a process which 
includes intermediate evaluation of the project 
outcomes and the provision of suitable guidance 
to the promoting entity can be considered effec-
tive in ensuring the ongoing expansion of the 
project. One factor for why Nishiawakura Village 
has continued consistent initiatives based on the 
100-year forest concept is the thorough gover-
nance of the village office in relation to the reform 
of the village as a whole, and its history of iden-
tifying future directions based on the results of 
previous projects. 

The current social system described in Sect. 5.3 
includes a mechanism for executing the processes 
up to the first and second stages as shown in 
Fig. 5.4. However, further innovations for mech-
anisms that spiral up initial efforts are needed. 
Specifically, this is a mechanism that involves 
intermediate evaluations of project progress and 
provides feedback with relevant advice.10 Simul-
taneously, there is a need to foster an expert 
group to conduct intermediate evaluations, an 
information platform to ensure the objectivity 
of intermediate evaluations, and an intermediate 
organization that is responsible for this plat-
form.

9 Here, successful niche innovations that are not a main 
part of the current regime require the support of adminis-
trative and local governments (e.g., application of special 
provisions). 
10 According to Iida et al. (2022), rural development initia-
tives in Germany have established a system for monitoring 
and evaluating projects at the regional and federal levels, 
and are said to be functioning effectively. 
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Fig. 5.7 Conceptual diagram of an input–output table 

5.5 Carbon-Neutral Industrial 
Structure 

In this section, we introduce the input–output anal-
ysis, and use it to explain the industrial structure 
that will emerge when building rural areas that 
utilize RE. 

5.5.1 Input–Output Analysis 

Figure 5.7 is a conceptual diagram of an input– 
output table. The input–output table is a statistical 
table developed in the 1930s by Wassily Leontief 
(1986), who won the Nobel Prize in Economics 
for his work. This table is a matrix that describes 
intersectoral transactions in the economy over a 1-
year period. The vertical columns show the input 
amount (in monetary units) for intermediate goods 
purchased by each sector from other sectors, and 
the horizontal rows show the output amount from 
each sector to other sectors. The interdependence 
between economic sectors can be revealed through 
the use of an input–output table that simulta-
neously describes the relationship between the 
output of one sector and the input of another 
sector. 

Due to limited computing power, Leontief 
rearranged the rows and columns of input– 
output tables to minimize the calculations needed 
to derive numerical solutions. Consequently, he 

identified two characteristics of transactional rela-
tionships between sectors, as follows: 

(1) Triangularity: hierarchical relationship from 
composite goods to basic material goods. 
Here, a composite good refers to a “good that 
is composed of many intermediate goods, but 
does not itself become an intermediate good 
for other goods,” and a basic material good is 
a “good that is input as intermediate goods to 
many goods, but does not itself require other 
inputs to be produced.” 

(2) Block independency: the economy includes 
industrial blocks with strong interdepen-
dence. The interdependence within blocks is 
strong, but the relationships between blocks 
are weak. 

Detailed analyses using Japanese censuses of 
manufacturers Ozaki, (2004) showed that: (1) 
triangularity was a property observed based on 
the supply chain from base materials to prod-
ucts, and (2) block interdependency was a prop-
erty based on differences in the starting raw 
materials. According to Ozaki (2004), an indus-
trial structure shown in Fig. 5.8 was established 
in Japan following rapid economic growth in 
the 1960s. Five blocks exist in the manufac-
turing industry (machines/metals, food, cement/ 
ceramics, textiles, and petrochemicals) based 
on four raw materials (metal ores, agricultural/ 
forestry/fisheries products, non-metal ores, and 
crude oil), and a triangulated structure based on 
the respective supply chains is shown.

5.5.2 Economic Growth 
and Changes in Industrial 
Structure 

According to Ozaki (2004), the relatively strong 
economic growth in Japan until the 1980s can be 
explained as follows. The machinery industry at 
the top of the triangle experienced strong demand 
for domestic investment in the 1960s. Strong 
demand for overseas exports of energy-saving 
machines made in Japan in the 1970s and 1980s 
had a large economic ripple effect on the industrial
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Fig. 5.8 Input–output structure in Japan following a period of high economic growth

groups at the bottom of the triangle. However, the 
demand traction shown by the arrow in Fig. 5.8 
decreased considerably from the 1990s to the 
2000s. This was due to an international finan-
cial crisis and the rapid economic development 
of Asian countries surrounding Japan. Due to this 
loss of traction, economic circulation ended, and 
the Japanese economy stagnated from the 1990s 
onwards. 

Meanwhile, the development of ICT since the 
mid-1990s gradually changed the industrial struc-
ture of Japan. Figure 5.9 presents a concep-
tual diagram of the input–output structure of 
a smart society as a result of ICT develop-
ment (Nakano & Washizu, 2018). A service 
industry block based on the information and 
communications industry emerged at the bottom 
right of Fig. 5.9, which formed a new supply 
chain. Thus, this is the supply chain of “industry 
that provides information infrastructure (primary 
information service industry) ⇒ services that 

provide applications using primary information 
services (secondary information service industry) 
⇒ last mile service industry that uses secondary 
information services.” A smart society is one in 
which this supply chain is firmly established, and 
outputs of the service industry that utilizes ICT are 
input into all industries, including the manufac-
turing industry. This creates new economic circu-
lation and improves the production efficiency of 
each industry. Additionally, the depiction of the 
arrow in the upper right corner of Fig. 5.9 differs 
from that in Fig. 5.8. The machinery sector output 
(information goods) is input into the information 
services sector as intermediate input goods for 
the current period or investment goods for the 
next period.11 This indicates the realization of a

11 Another change is that manufacturers of electronic 
equipment, which were once classified into manufacturing 
sectors, are shifting to providing services that utilize elec-
tronic equipment, which are now reclassified into service 
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Fig. 5.9 Input–output structure of a smart society 

broader economic circulation through the input– 
output relationship between the manufacturing 
and service sectors. 

There has been increased attention on a shift 
to renewable energy-based electricity following 
the Great East Japan Earthquake in 2011 and 
the associated nuclear disaster. The introduc-
tion of photovoltaics was particularly rapid in 
Japan. ICT-based energy management technology 
has become essential for effectively utilizing the 
energy of photovoltaics, which has large output 
fluctuations. There was also demand for more 
thorough energy conservation in order to reduce 
fossil fuel dependence; in this context, thorough 
energy management helped to achieve such goals 
(Ishii, 2022). In other words, energy management 
services, which represents an industry at the top 
of the service block in Fig. 5.9, are important for 
building a low-carbon society.12 

sectors. Thus, the number of entrants to the service industry 
block at the bottom right of Fig. 5.9 has increased. 
12 Washizu et al. (2024) (Paper accepted by peer-reviewed 
journal) defined the virtual power plant (VPP) business 

5.5.3 Industrial Structure 
of a Carbon-Neutral Society 

We have discussed social innovations aimed at 
the decarbonization of rural areas; the industrial 
structure that is expected through such innova-
tion is shown in Fig. 5.10. In contrast to Fig. 5.9, 
a triangular block representing the supply chain 
of the agriculture, forestry, and fisheries indus-
tries is drawn in the middle of the figure, and a 
link between the agriculture, forestry, and fish-
eries industries and all industrial sectors is created 
through the input–output relationship of environ-
mental credits. Social systems for building rural 
areas that utilize RE were discussed in Sect. 5.3; 
these recommend that the dissemination of RE 
contributes to the revitalization of production 
activities in the agriculture, forestry, and fisheries 
industries. Additionally, as shown by the example 

as an industry that provides these energy management 
services, where input–output analyses were performed to 
analyze the future economic and environmental effects of 
the VPP business.
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Fig. 5.10 Input–output structure of a carbon–neutral society 

of Nishiawakura Village presented in Sect. 5.4.1, 
the high added value of forestry in the region (i.e., 
increased processing of forest products and oppor-
tunities to generate value added within the region) 
promotes the use of woody biomass for energy 
and contributes to decarbonization. The triangular 
block of the agriculture, forestry, and fisheries 
sector in Fig. 5.10 shows that extending the supply 
chain of these industries in rural areas increases 
the opportunities to generate value added within 
the region. 

If the supply chain of the agriculture, forestry, 
and fisheries industry block is further expanded 
and connected to the supply chains of other blocks, 
the circular structure of the entire economy will 
be strengthened. Figure 5.10 proposes the gener-
ation of environmental credits from the agri-
culture, forestry, and fisheries industries as a 
mechanism for creating a new circulation struc-
ture. Environmental credits show that the agricul-
ture, forestry, and fisheries sector is an industry 
that produces “agricultural, forestry, and fisheries 
products,” as well as environmental conservation 
services, such as low carbonization. The creation 

of an environmental credits market is consistent 
with international environmental changes, such 
as institutionalization of the TCFD and TNFD. 
Macrolevel changes in the international environ-
ment are causing microlevel niche innovations, 
such as the introduction of RE in rural areas. 
Future mesolevel regime changes, such as the 
creation of an environmental credits market,13 

are likely to support transition to the input–output 
structure of a carbon–neutral society as shown in 
Fig. 5.10.

13 Industrial initiatives such as carbon capture, utilization, 
and storage (CCUS) technologies, hydrogen reduction 
steelmaking, and circular carbon chemistry are currently 
expensive, and the products produced through these tech-
nologies are not price competitive. In such cases, assuming 
an environmental credit value in addition to the mate-
rial value of those products provides an effective invest-
ment destination for companies interested in making 
environment-related investments and will contribute to 
dissemination of these technologies. 
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5.6 Conclusion 

It has been over 10 years since the feed-in tariff 
(FIT) system was launched in 2012 to spread 
the use of renewable energy-based electricity. In 
recent years, the characteristics of each renewable 
energy type (solar, wind, small and medium-sized 
hydropower, geothermal, biomass) and the most 
effective methods of regional energy manage-
ment based on those characteristics have become 
clearer. These results are shown in Fig. 5.1. 
Given the importance of low carbonization in 
rural areas for social science, in this chapter, we 
discussed theories, systems, and current initia-
tives for the transition to low carbonization. 
Figure 5.10 shows the industrial structure of a 
carbon-neutral society under circumstances in 
which progress has been made in the transi-
tion to low carbonization in rural areas. The 
results also showed the desirability of incorpo-
rating the agriculture, forestry, and fisheries indus-
tries into the circulation structure of the overall 
economy by creating an environmental credits 
market. 

Building a carbon-neutral energy system and 
the industrial structure of a carbon-neutral society 
to support it are urgent issues. There is also a need 
to develop methodologies based on a compre-
hensive understanding of social science to move 
toward these goals. 
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ni yoru kōhai nōchi no saisei (Examples of renewable

https://www.maff.go.jp/j/shokusan/renewable/energy/attach/pdf/houritu-15.pdf
https://www.maff.go.jp/j/shokusan/renewable/energy/attach/pdf/houritu-15.pdf
https://www.maff.go.jp/j/kanbo/kankyo/seisaku/midori/index.html%23midori_budget
https://www.maff.go.jp/j/kanbo/kankyo/seisaku/midori/index.html%23midori_budget
https://www.maff.go.jp/j/shokusan/renewable/energy/attach/pdf/yosan-40.pdf
https://www.maff.go.jp/j/shokusan/renewable/energy/attach/pdf/yosan-40.pdf


5 Sustainability Transition to a Low-Carbon Society: Focusing on Rural Areas 63

energy initiatives in rural areas). Retrieved December 4, 
2023, from https://www.maff.go.jp/j/shokusan/renewa 
ble/energy/attach/pdf/zirei-88.pdf (in Japanese). 

Ministry of Internal Affairs and Communications of 
Japan. (2023). Kaso taisaku jigyō-sai (Depopulated 
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6Renewables Penetration 
and Environmental Justice 

Satoshi Kurokawa 

Abstract 

This chapter shows that renewable energy 
penetration is necessary toward a low-carbon 
society and explores the justice issues arising 
from the renewables penetration. It highlights 
the negative impacts on local environments, 
which often lead to Not-In-My-Backyard 
(NIMBY) movements, but also points out 
that renewable energy is an important local 
resource to be utilized by local people. Zoning 
renewables promotion zones would mitigate 
the conflicts between renewables facilities 
and residents. This chapter also addresses the 
challenges of expanding nuclear energy post-
Fukushima. The policies and schemes that 
prompt renewables such as feed-in tariff are 
analyzed. They benefit rich households but 
leave poor households struggle in expensive 
electricity bills. This structure leads to the 
energy justice problem. 
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6.1 Introduction 

This chapter explores the justice issues that will 
arise in the process of renewable energy electricity 
(renewables) penetration toward a low-carbon 
society. Wind farms and mega-solar generation 
facilities (mega-solar plants) often encounter not-
in-my-backyard (NIMBY) movements because 
they tend to have a negative impact on the 
neighboring living environment. However, renew-
able energy sources are valuable local resources 
that help develop regions and increase their 
resilience. Therefore, local governments are legis-
lating statutes to regulate and prompt renew-
ables facility siting. Legal schemes that prompt 
renewables penetration may sometimes lead to 
unfair treatment of underprivileged people. These 
schemes, such as feed-in tariffs, benefit rich 
people but force the underprivileged population 
to expend more on electricity. This perspective 
of distributive justice is necessary to prompt 
renewables toward a low-carbon society. 

6.2 Background 

6.2.1 Long Road to a Low-Carbon 
Society 

Japan has declared its commitment to achieve 
carbon neutrality by 2050. In addition, it has
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a nationally determined contribution (NDC) to 
reduce greenhouse gas emissions by 46%–50% 
below 2013 levels by 2030. To achieve these 
goals, it is important to reduce CO2 emis-
sions resulting from energy use. According to 
NIES (2024, Esp5), CO2 emissions related to 
energy use accounted for approximately 87.1% of 
total GHGs emissions, which amounted to 113.5 
million tons equivalent CO2. According to the 
ANRE (2024), approximately three-quarters of 
electricity is generated in thermal power plants 
by burning fossil fuels. Among power sources, 
renewable energy, including hydropower with 
large dam sites, accounted for 21.7%, nuclear 
power accounted for 5.5%, and thermal power, 
excluding biomass, accounted for 72.8% in 2022. 
More than 70% of Japan’s final energy consump-
tion occurred in forms other than electricity. 
In 2022, electricity accounted for only 27.4% 
of the total final energy consumption, whereas 
the energy consumption from the combustion of 
fossil fuels and their products, such as gasoline, 
accounted for approximately 65%. To progress 
toward a low-carbon society, it is necessary to shift 
energy consumption from fossil fuel combustion 
to electricity, similar to shifting from gasoline-
fueled cars to electric cars. 

This shift will lead to a dramatic increase 
in electricity demand. To meet the growing 
demand, the supply of electricity from zero-
emission power sources must be increased toward 
a low-carbon society. In 2022, renewable energy 
sources, including hydropower at large dam sites, 
accounted for 11% of the primary energy supply, 
whereas nuclear power accounted for 3%. Unless 
the total volume of energy used changes, elec-
tricity shortages will occur. To avoid electricity 
shortages, reducing energy use is critical, in addi-
tion to increasing the electricity supply from 
renewable and nuclear energies. 

6.2.2 Unreliable Nuclear Energy 
and the NIMBY Against 
Renewables Facilities 

It is not easy to expand nuclear energy because 
it has lost people’s trust in terms of safety since 

the severe accident at Fukushima Daiichi Nuclear 
Power Plant in 2011. Resuming nuclear power 
plants that ceased operations after the accident 
faced difficulties. 

Moreover, it is difficult to expand renewables 
rapidly. Wind farms and mega-solar plants have 
caused conflicts with residents owing to noise, 
vibration, and landscape destruction. In other 
words, they tend to be the targets of the NIMBY 
campaigns by residents living near the proposed 
sites. Local governments also enacted local 
statutes (=ordinances) to regulate the construction 
of wind farms and mega-solar plants. 

The NIMBY movement against wind farms 
and mega-solar plants seems justifiable at first 
glance, because they might be a source of 
nuisance with vibration, noise, reflection, or 
flicking shadows. Siting these facilities forcefully 
has the same structure as siting waste manage-
ment facilities. This relates to the environmental 
justice issue in which poor people or marginal-
ized communities are harmed unproportionally by 
unfavorable facilities. 

6.3 Expansion of Renewable 
Energy 

6.3.1 Loss of Trust in Nuclear 
Energy 

Before the severe accident at the Fukushima 
Daiichi Nuclear Power Plant in March 2011, 
the promotion of nuclear power was the driver 
of Japan’s climate change policy. Prior to the 
Fukushima disaster, 54 nuclear reactors were 
in commercial operation, and more than a 
quarter of the electricity used in Japan were 
produced in nuclear power plants. The 2010 
Strategic Energy Plan called for the construction 
of at least 14 new reactors to mitigate climate 
change. However, climate policies that rely on 
nuclear power have failed. After the Fukushima 
disaster, more than half of the 54 reactors were 
decommissioned or decided to be decommis-
sioned. It costs a lot to meet new stricter regu-
lations which apply to all reactors including 
reactors that have operation licenses. As of
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November 2024, only 13 reactors had resumed 
operations. 

The 2021 Strategic Energy Plan set the goal that 
the share of nuclear power in the power-supply 
mix should be 20%–22% by 2030. However, 
achieving this goal is difficult because the genera-
tion capacity of the remaining reactors is not suffi-
cient, and constructing new reactors is extremely 
difficult in Japan. 

Even before the Fukushima disaster of 2011, 
residents living near nuclear power plants filed 
numerous lawsuits throughout Japan seeking 
injunctions against the construction and opera-
tion of nuclear power plants or the revocation 
of a license to install nuclear reactors. Except 
for two lower court decisions (Kanazawa district 
court March 24, 2006, and Nagoya appellate court 
Kanazawa branch January 27, 2003), the plain-
tiff residents lost their cases because of the domi-
nant “nuclear safety myth” that Japan’s nuclear 
power plants were safe and would not cause a 
serious accident. The myth was unreasonable, 
but those in charge of nuclear regulation and 
operation were unable to talk about the risk of 
serious accidents. Some residents who were sensi-
tive to risks, opposed the installation of nuclear 
power plants in their neighborhoods to avoid 
accepting disproportional risks. Therefore, the 
NIMBY against nuclear power plants can be justi-
fied from the perspective of environmental justice. 
After the Fukushima disaster, some courts ruled to 
halt reactor operations (e.g., Hiroshima Appellate 
Court January 17, 2020) or to revoke the installa-
tion license (e.g., Osaka District Court December 
4, 2020). 

Nuclear power plants have nuclear safety 
agreements with regional governments. Under the 
provisions of the agreement, the nuclear power 
plant must acquire consent from the regional 
government in advance to resume reactor oper-
ation. Therefore, unless trust is rebuilt between 
residents and the nuclear power plant, the local 
government will be reluctant to provide consent. If 
residents find environmental injustice in a nuclear 
power plant location, they will no longer accept it 
because the safety myth disappeared in 2011. In 
addition to the risks of nuclear power plant opera-
tions, there is another environmental justice issue 

related to nuclear power. The 2000 High-Level 
Radioactive Waste Final Disposal Act stipulates 
that HLW generated during the reprocessing of 
spent nuclear fuels should be buried in a stratum 
no less than 300 m underground. However, the 
site location remains to be determined because 
inviting the site causes severe political conflict in 
the area because it is a NIMBY facility. 

6.3.2 Expectations for Renewable 
Energy and Conflicts 
with Residents 

Japan can no longer rely on nuclear power as 
a tool to build a low-carbon society. There-
fore, the promotion of renewable energy is a 
pressing policy issue. The share of electricity 
generated from renewable energy sources was 
21.7% in 2022:7.6% (76.8 billion kwh) from 
hydropower, 9.2% (92.6 billion kwh) from solar, 
0.9% (9.3 billion kwh) from wind power, and 
3.7% (37.2 billion kwh) from biomass. Japan 
must construct more wind farms and mega-solar 
plants toward a low-carbon society. However, the 
construction of wind farms and mega-solar plants 
often involves the NIMBY movement of resi-
dents. Local governments impose stricter regu-
lations on wind farms and mega-solar plants 
in response to the NIMBY movement of resi-
dents. 

Wind turbines degrade the living environment 
in their vicinity through noise and vibrations, 
especially low-frequency vibrations. Photovoltaic 
(PV) power generation facilities also generate 
noise and vibrations owing to inverters that 
convert DC current to AC current. There is also 
the problem of light pollution, where sunlight 
reflects off solar panels and glares. Large-scale 
ecosystem destruction can occur when forests 
are developed for wind farms and mega-solar 
plants. Wind turbines cause bird strikes, which 
have serious negative impacts on ecosystems. The 
construction of wind farms and mega-solar plants 
on slopes increases the risk of landslides and other 
disasters. Furthermore, wind farms and mega-
solar plants cause landscape modifications and 
destroy landscape aesthetics. According to Fujii
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and Yamashita (2021), in 2014, 2.9% of munic-
ipalities reported that they were currently expe-
riencing problems with the operation of renew-
able energy power facilities. In the 2020 survey, 
11.8% of the respondents answered that they had 
not had problems in the past but were concerned 
that they might occur in the future. In the 2014 
survey, 11.1% of the respondents answered that 
they had had problems in the past but did not have 
problems at that time. A survey in 2020 revealed 
that the most common problems were landscaping 
(54%), noise (33.4%), and landslides (32.9%). 

Residents concerned about the negative 
impacts on the local environment often oppose the 
construction of wind farms and mega-solar plants. 
Local governments sometimes oppose construc-
tion on behalf of their residents. For example, 
the plan of the Kansai Electric Power Company 
to construct a wind farm (Kawasaki Wind Farm) 
in the Zao Mountain Range in Miyagi Prefec-
ture was abandoned in 2022 due to strong opposi-
tion from the local population, municipal govern-
ments, and prefectural government. The plan to 
construct a wind farm (Kurikoyama Wind Farm) 
was canceled in Yonezawa City, Yamagata Prefec-
ture, owing to the opposition of local cities and 
prefectures. 

Residents sometimes file lawsuits seeking 
injunctions against renewable energy facilities. 
The Yokohama District Court (April 18, 2012) 
granted the request of neighbors to remove rooftop 
solar panels installed on the new building, which 
was located south of the plaintiffs’ location, but 
the Tokyo Appellate Court (March 31, 2013) 
reversed the decision. The Oita District Court 
(November 11, 2016) dismissed a petition filed by 
residents seeking injunctions against the construc-
tion of a mega-solar plant to protect their scenic 
interests. The Nagoya District Court Toyohashi 
branch (April 22, 2015) dismissed a claim for 
an injunction to stop the wind turbines and 
paying damages. Even offshore wind farms cause 
disputes with fishermen (Hiroshima Appellate 
Court, June 26, 2019). The decision of the Kochi 
District Court (January 23, 2024) dismissed the 
petition to revoke the denial of a mega-solar instal-
lation license on land along the Shimanto River, 
one of Japan’s most famous clear streams. In this 

case, the mayor refused to issue a license because 
he believed that the people in the city opposed the 
construction of a mega-solar plant along the river. 

To prevent such conflicts, a growing number 
of local governments have enacted ordinances 
regulating the installation of renewable energy 
generation facilities. The earliest of these was the 
2014 ordinance of Yufu City in Oita Prefecture. 
As of August 29, 2024, 167 ordinances targeted 
only solar power facilities, while 123 ordinances 
regulated wind, biomass, geothermal, and other 
renewable energy generation facilities, as well as 
solar power generation facilities (RILG, 2024b). 
Furthermore, ordinances such as those in Miyagi 
Prefecture impose an annual tax on renewable 
energy facilities based on the amount of electricity 
they generate. 

6.3.3 Recognizing Renewable 
Energy as a Local Energy 
Resource 

While renewable energy plants have negative 
impacts on residents in their vicinity, as described 
above, they also have positive economic impacts. 
They exploit local natural energy resources. Iida 
City in Nagano Prefecture enacted an interesting 
ordinance in 2013. It declared the right of local 
communities to local renewable energy resources 
(Sect. 6.3). It defines the right of the local commu-
nity to use local renewable energy resources and 
survive in a harmonious living environment. The 
statute is based on the notion that local renewable 
energy is a local resource, and that local people 
have an environmental right to use it. The notion 
of local environmental rights for renewable energy 
sources leads to local production and consump-
tion policies for renewable energy. Even if renew-
ables is sold to outside businesses, the profits 
from the sale of renewables should belong to the 
local community. If wind farms and mega-solar 
plants are built and operated by companies outside 
the area, the local community will be negatively 
impacted by the renewable energy facility but will 
not profit from renewable energy resources. This 
structure might make it a rational course of action 
for residents to adopt a negative attitude toward
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the construction of wind farms and mega-solar 
plants. 

Wood biomass power generation is a popular 
example of local efforts to utilize local energy 
resources in mountainous regions with abundant 
forest resources. Wood waste generated during 
the processes of thinning or making lumber from 
wood is used as fuel to generate electricity. 
Aged logger populations and high forestry costs 
have discouraged the management of production 
forests in Japan. However, biomass power genera-
tion compensates for part of the cost of managing 
forests and endorses the development of towns and 
villages in mountainous areas. 

In contrast to nuclear reactors, PVs and wind 
turbines are suitable distributed energy sources 
and can be installed in places close to electricity 
consumption areas. Although a single nuclear 
reactor can generate as much as 1 gigawatt of elec-
tricity, a significant risk of environmental pollu-
tion exists in the event of an accident. There-
fore, large-scale nuclear power plants are located 
far from populated areas. Although each renew-
able supply may be small and unstable, aggre-
gators are expected to aggregate and smooth out 
the variations. A local power company (commu-
nity power) is often described as an ideal model 
to be an aggregator that sells local renewables 
to households and businesses. For example, a 
community power company named Ikoma Shimin 
Power purchases electricity generated by PVs 
and small hydroelectric facilities in the commu-
nity and sells it to local businesses and house-
holds. Some of these projects are certified by the 
Ministry of the Environment as model projects for 
establishing regional decarbonization promotion 
entities. 

6.3.4 Distributed Energy Sources 

In addition, the government promotes zero-
emission house (ZEH) and zero-emission building 
(ZEB) policies. In a ZEH, the electricity gener-
ated by rooftop PVs is consumed by the house-
hold, and surplus electricity is sold to electricity 
companies. Agrivoltaics, in which solar panels 
are installed on farmlands to supplement farmers’ 

agricultural income, are also being promoted by 
the government. 

The aggregation of distributed power supplies 
leads to local power grid formation and miti-
gates the effects of power outages in the event of 
a disaster. This increases community resilience. 
Therefore, PVs systems and wind farms are valu-
able local facilities and should not be excluded 
as nuisance facilities. The conflict regarding the 
siting of wind turbines and PVs cannot be viewed 
as a simple environmental justice issue. It is a 
complex issue in which global climate change 
issues are intertwined with local energy resource 
management, local resilience, local living envi-
ronment, natural environment, and landscape. 
Therefore, procedural justice is important for 
communities to be receptive to the installation of 
renewable energy facilities (Motosu et al., 2012). 

6.3.5 RPS, FIT, and FIP 

In the 1960s, hydropower stations supplied more 
than half the electricity in Japan. After the 1973 
oil crisis, the Japanese government was posi-
tive about promoting renewable energy, especially 
solar power. It established and implemented the 
Sunshine Project (1974–1992) and New Sunshine 
Project (1993–2000) successfully. As a result, 
Japan became the largest PV electricity gener-
ator and producer of solar panels in the world 
early in 2000s. However, the government focused 
on promoting nuclear energy and decided to 
use a market-based scheme to encourage renew-
able energy instead of providing subsidies. The 
Renewable Portfolio Standard (RPS) Act (Act 
on Special Measures Concerning New Energy 
Use by Operators of Electric Utilities) of 2002 
was legislated to prompt renewables penetra-
tion. The RPS Act requires electricity retailers 
to make a certain percentage of their retail elec-
tricity volume renewables. Electricity retailers 
were expected to buy renewables from wind farms 
and mega-solar plants in the market, and the 
expanded demand would collect investments in 
wind farms and mega-solar plants. However, the 
RPS was unsuccessful because the government 
set an unambitious target for renewables. The
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legal obligation for renewables was too low to 
increase their demand. Consequently, it did not 
encourage investments in wind farms or mega-
solar plants. Therefore, only 0.6% of the total 
domestic electricity supply was generated by PVs 
(3.5 TWh) and wind turbines (4.0 TWh), even in 
2010. To address the failure of RPS, the Energy 
Supply Structure Sophistication Act of 2009 intro-
duced a net-metering scheme that required elec-
tricity utilities to buy surplus renewables gener-
ated by rooftop PVs in households and small 
buildings. This encouraged the installation of 
PVs on rooftops. After the Fukushima disaster, 
the FIT Act was enacted in 2011, replacing the 
unsuccessful RPS scheme with the FIT scheme 
and absorbing the net-metering scheme for small 
PVs. Since then, the electricity supply gener-
ated by renewable energy sources has steadily 
increased. 

The FIT scheme in Japan made utilities to 
purchase all eligible electricity generated from 
renewable energy sources (solar, wind, small-
scale hydro, geothermal, and biomass) at a fixed 
price for a fixed duration. The FIT was particu-
larly successful for PV penetration. The dramatic 
expansion of PV was possible because the Envi-
ronmental Impact Assessment (EIA) Act did not 
require PV facilities to conduct environmental 
impact assessments. In contrast, wind power elec-
tricity generation expanded slowly because EIA 
was required by law. During those days, the EIA 
took approximately five years for wind farms. So, 
the amount of wind power electricity generation 
only doubled from 4.0 TWh in 2010 to 7.6 TWh 
in 2019. 

Under the FIT scheme, the more renewables 
generated, the higher is the cost of purchasing 
renewables at a fixed price. The additional cost 
was collected as “renewables charge” from those 
who consumed electricity, such as households and 
businesses, according to the volume of electricity 
consumed. The renewables charge was JPY 0.22/ 
kwh in 2012 and JPY 3.49/kwh in 2024. There-
fore, the government changed the scheme to curb 
rising electricity bills by using a market mech-
anism. The auction for the FIT-eligible capacity 
of large-scale PVs and onshore winds began 

in 2017 and 2021, respectively. Price competi-
tion in auctions contributed to the lower prices 
of renewables in these categories. Furthermore, 
the FIT Act was revised and renamed as the 
Feed-in Premium (FIP) Act (the Act on Special 
Measures Concerning Promotion of Utilization 
of Electricity from Renewable Energy Sources). 
The FIP scheme started in 2022. It encourages 
renewables generators to sell electricity in the 
electricity wholesale market and to accept a 
“renewable supply promotion subsidy” according 
to the electricity volume sold in the market. A 
renewable supply promotion subsidy is usually 
called a premium. The Organization for Cross-
regional Coordination of Transmission Opera-
tors (OCCTO) provides renewables generators 
with premiums collected from electricity users as 
renewables charge that funds FIT additional costs 
and FIP premiums. 

6.3.6 Balancing Supply 
and Demand 

Electricity supply from wind turbines and PVs is 
unstable because it depends on weather condi-
tions. Strong winds and strong sunlight lead to 
significant electricity generation. The wind blows 
in some places but is weak in other places. In some 
places, clouds hide the sun. Therefore, the network 
manager must balance the supply and demand 
of electricity to meet these fluctuations. The 
2020 amendment to the Electricity Business Act 
provided aggregators with legal status in Japan 
for the first time. The aggregators aggregate elec-
tricity from distributed energy sources such as PVs 
and wind turbines and smooth out variations in the 
electricity supply to the networks. They work as 
adjustment capacities, and as virtual power plants 
(VPPs). Aggregators play an indispensable role in 
the penetration of renewable energy. In the future, 
aggregators will control electricity consumption 
in households and offices through smart meters, 
home energy management systems (HEMS), or 
building energy management systems (BEMS). 
They used demand response programs to match 
the electricity supply and demand.
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6.4 Emission Trading Scheme 

An emission trading scheme (ETS) is a popular 
tool for controlling CO2 emissions in many coun-
tries. This has contributed to the rapid penetra-
tion of renewables, particularly in European coun-
tries. In 2010, the cabinet of Japan submitted 
the Bill of the Global Warming Countermeasures 
Policy Act, which planned to introduce the ETS 
in 2013, to the Japanese parliament. However, the 
bill did not pass Parliament and was scrapped. 
Despite the failure of the national government, 
the Tokyo Metropolitan government introduced a 
cap-and-trade system in 2010 by an ordinance, 
which targeted the energy use of office buildings. 
Saitama Prefecture followed Tokyo in 2011. 

The 2023 Green Transformation Act stipulates 
that the ETS will start in 2033 at the national level, 
and that a carbon emission charge scheme will 
start in 2028. The ETS and carbon emission charge 
scheme put a price on CO2 emission. Therefore, 
they increase the price of electricity from thermal 
power plants and make electricity from thermal 
power plants less competitive. In contrast, renew-
ables will be more competitive in the market. 
This accelerates the stranding of thermal power 
plants. This can exacerbate power shortages and 
increase electricity price. This situation could lead 
to an energy justice problem in which poor house-
holds cannot access the necessary energy at an 
affordable price. 

6.5 Prompting Regional 
Development of Renewable 
Energy 

The 2013 Act on Promoting Generation of Elec-
tricity from Renewable Energy Sources Harmo-
nized with Sound Development of Agriculture, 
Forestry, and Fisheries prompted the installa-
tion of PVs and wind turbines on farmlands and 
fishing villages. Electricity generation from wood 
biomass in mountainous villages has also been 
investigated. Because agricultural productivity is 
low in Japan, young people are reluctant to take 
over family farming businesses. This has led to 
a large amount of abandoned farmland in Japan. 
However, with combined income from farming 

and electricity sales, farmers can obtain suffi-
cient income to continue farming. MAFF (2024) 
reported that 3,217 sites (1,209.3 ha) got permis-
sion to use farmland for agrivoltaics by 2022. 

Ordinances promoting renewable energy facil-
ities in their areas appeared in 2000. By 2023, 
42 local governments including eight prefectures 
enacted ordinances that used “renewable energy 
use promotion” in their name. According to 
RILG (2024a), eight local governments (including 
five prefectures) enacted ordinances to promote 
renewables by 2005. Since 2004, the number of 
ordinances that have “global warming counter-
measures” in their name has increased. These ordi-
nances have prompted the penetration of renew-
ables. As of July 26, 2024, 52 ordinances of 
this kind were enacted. After 2011, legislating 
the ordinances on renewable energy promotion 
boomed. However, only three were enacted after 
2017. In contrast, ordinances regulating the instal-
lation of renewable energy facilities began to 
appear in 2014, and 301 ordinances were enacted 
as of July 26, 2024. Thus, at the local government 
level, renewable energy facilities are no longer 
simple promotional targets, and their siting needs 
to be coordinated with the various interests of the 
local community. When siting wind farms and 
mega-solar plants, it is important to talk with the 
residents in the planned areas. Local governments 
coordinate various interests by promulgating local 
land use plans. 

Ordinances intended to protect the natural envi-
ronment and preserve landscapes also regulate the 
construction of renewable energy facilities. For 
example, the Kochi District Court case (January 
23, 2024) involved a mega-solar plant planned to 
be installed in an area of special importance to 
preserve the ecosystem and landscape under the 
ordinance. 

The Law on the Promotion of Global Warming 
Countermeasures requires local governments to 
promulgate a local greenhouse gas emission 
reduction plan and establish promotion zones that 
are subject to local decarbonization promotion 
projects (Article 21). The installation of renew-
able energy facilities in promotion zones is enti-
tled to preferential treatment in regulatory proce-
dures. It can enjoy a one-stop application process
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for permits and approvals under the River Act, the 
Forest Act, the Agricultural Land Act, and other 
nature protection laws. It also includes a simpli-
fied environmental impact assessment procedure. 
Separating promotional areas from other areas 
mitigates conflicts of interests. The ordinance of 
Miyagi Prefecture, named the Renewable Energy 
Regional Symbiosis Promotion Tax Ordinance, 
levies a renewable energy regional symbiosis 
promotion tax on renewable energy facilities. 
However, it does not levy tax on renewable energy 
facilities in the promotion zones. This segre-
gated treatment by the ordinance enhances the 
effectiveness of the promotion zones. 

6.6 Offshore Wind 

The 2018 Act on Promoting the Utilization of 
Sea Areas for the Development of Marine Renew-
able Energy Power Generation Facilities promotes 
offshore wind farms. The 2021 Strategic Energy 
Plan expects wind power to generate 51 TWh of 
electricity by 2030, compared with 9.4 TWh in 
2021. Offshore wind is expected to generate 17 
TWh by 2030, accounting for approximately 2% 
of the power source mix in 2030. The government 
plans to set up a total of one GW capacity project 
every year by designating offshore wind promo-
tion zones under this legislation. The government 
anticipates that the accumulated offshore wind 
power generation capacity will reach 10 GW by 
2030 and 30–45 GW by 2040, whereas offshore 
wind farms had only 51.6 MW capacity as of the 
end of 2021. 

6.7 Energy Justice Issues 

6.7.1 FIT and Energy Justice 

Under the FIT scheme, rich households that afford 
to install rooftop PVs accept incentives and enjoy 
cheap electricity bills, but poor households that do 
not afford to install rooftop PVs pay the renew-
ables charge. Thus, money moves from the poor 
to the rich, under the FIT scheme. It has created an 
effective incentive and contributed significantly to 

the expansion of renewables. However, this has 
caused problems with distributive justice. This 
injustice structure remains in the FIP scheme 
because households that do not afford to install 
rooftop PVs continue to pay the renewables charge 
more than rich households with rooftop PVs pay. 

6.7.2 Zero Emission House 

The government is promoting the construction 
of all-electric homes with high insulation effi-
ciency, equipped with rooftop PVs and home 
batteries. Such houses do not need to buy elec-
tricity from power companies because the elec-
tricity generated by rooftop PVs can meet all 
household electricity demands. Therefore, these 
houses were referred to as zero-emission houses 
(ZEHs). All-electric homes without PVs must buy 
electricity from power companies. It contributes 
to CO2 emissions because fossil fuels account for 
over 70% of power sources averagely in terms of 
electricity from power companies. 

The government provides subsidies for the 
construction of ZEHs and more subsidies for the 
construction of life-cycle carbon minus houses. 
This policy not only prompts distributed power 
sources but also builds a stabilizer of electricity in 
the network. Through smart meters and HEMS, 
ZEHs can absorb excess power in the network by 
storing hot water in electric water heater tanks 
and charging BEVs. In addition, ZEHs supply 
power to the network from home batteries in 
the case of an electricity shortage. Thus, ZEHs 
contribute to increasing the capacity of networks 
to accept renewables from wind farms and mega-
solar plants. However, this subsidy policy only 
benefits the rich, who have their own houses and 
install rooftop PVs. 

6.8 Conclusion 

This chapter elaborated on schemes to prompt 
renewables penetration and the distributive justice 
issues incurred by them. Wind farms and mega-
solar plants can be NIMBY facilities but can 
contribute to the utilization of local energy
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sources such as wind and solar power. Regional 
planning, which includes renewables promotion 
zones, attempts to solve conflicts in relation to 
renewable energy facilities. Renewable energy 
promotion schemes such as the FIT benefit the 
rich, but leave the poor to pay higher electricity 
bills. Therefore, energy justice must be considered 
when formulating renewable energy promotion 
policies. 
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7Nuclear Power in a Carbon-Neutral Society: 
An Analysis of the Nuclear Damage 
Compensation System 

Akira Yoshida 

Abstract 

This chapter focuses on the nuclear damage 
compensation system and discusses the 
creation of an important yet often forgotten 
mechanism for facilitating the transition to 
carbon neutrality in the nuclear sector. The 
key mechanism of this compensation system 
enables those exposed to a shared risk to 
contribute money in the event of an accident. 
This chapter discusses the importance of this 
mechanism through three examples: the Brus-
sels Supplementary Convention, the Retro-
spective Rating Plan in the United States, and 
the general contribution mechanism created 
in Japan after the Fukushima accident. This 
chapter asserts that a mechanism to collect 
money among nuclear operators who are 
exposed to the shared risk of a nuclear acci-
dent should be created. In Japan, a mechanism 
to collect money from nuclear operators who 
are exposed to a common risk (burden sharing) 
was created after the Fukushima nuclear acci-
dent. This resulted in a lack of understanding 
of the structure of the system and raised 
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doubts. The Japanese case is a useful prece-
dent for managing nuclear power generation in 
a carbon-neutral society. 

Keywords 

Nuclear damage compensation system ·
Brussels Supplementary Convention ·
Retrospective Rating Plan · General burden 

7.1 Introduction 

This chapter rests on the assumption that nuclear 
power will continue to be used in the future. 
To facilitate the transition to carbon neutrality 
within the nuclear sector, it is important to estab-
lish a mechanism within the current compensation 
system for nuclear damage that enables those who 
are exposed to a shared risk to contribute money 
in advance to prepare for any potential accident. 
Establishing such a mechanism will make nuclear 
operators aware of the risks involved in their 
economic activities by using figures. Moreover, 
it will also clarify the responsibilities of nuclear 
operators who are exposed to shared risks, even if 
they are not involved in an accident. 

This chapter discusses the place of nuclear 
power within a carbon-neutral society while 
focusing on the nuclear damage compensation 
system. Nuclear power generation presents one
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option for achieving a carbon-neutral society. 
However, nuclear power can also cause severe 
accidents, such as the Fukushima Daiichi nuclear 
accident that occurred on March 11, 2011. If 
nuclear power is to be used in the future, nuclear 
operators, who are also at risk when a severe acci-
dent occurs, must make the necessary prepara-
tions. In Japan, a compensation system for nuclear 
damage has been established; however, because 
the preparedness system was created after the 
2011 nuclear disaster, it has been accompanied 
by considerable controversy. However, the United 
States has a system known as the Retrospec-
tive Rating Plan, which notifies nuclear operators 
exposed to a shared risk about the preparedness 
measures that must be taken. Moreover, the plan 
also stipulates how much money is collected from 
each operator in the event that an accident occurs. 
This study will clarify what was discussed through 
the legislative debate process, what implications 
the debate had, and what should be considered 
when transitioning to a carbon-neutral society. 

7.2 The Paris Convention 
and the Brussels 
Supplementary Convention 

7.2.1 Overview of the Paris 
Convention and the Brussels 
Supplementary Convention 

When considering the rationality of a nuclear 
damage compensation system, it is necessary to 
discuss why nuclear operators that have not caused 
nuclear accidents are obliged to bear the costs 
when accidents occur. Outside of Japan, there 
are systems that require nuclear operators and 
the state to bear the costs of an accident even 
when they have not caused it, such as the Brussels 
Supplementary Convention and the retrospective 
rating plan in the United States. 

The Brussels Supplementary Convention was 
a convention held on “January 31, 1963, supple-
menting the Paris Convention of July 29, 1960, as 
amended by the Additional Protocol of January 
28, 1964, and the Protocol of November 16, 
1982.” This agreement went into effect in 1974. 

Article 1 of the Brussels Supplementary Conven-
tion states that the Supplemental Treaty of 
Brussels supplements the Paris Convention on 
Third Party Liability in the Field of Nuclear 
Energy (hereafter, “Paris Convention”). The Paris 
Convention, which was adopted in 1960 and 
entered into force in 1968, was led by the Nuclear 
Energy Agency of the OECD. The Paris Conven-
tion was designed to deal with any potential 
nuclear damage that crosses national borders. The 
Paris Convention has 15 signatories, including 
Germany and the United Kingdom. Excluding 
Greece, Portugal, and Turkey, the signatories to 
the Paris Convention also signed the Supplemen-
tary Convention, making for a total of 12 signa-
tories. The Paris Convention and the Brussels 
Supplementary Convention were subsequently 
renegotiated as the Revised Paris Convention 
and the Revised Brussels Supplement. However, 
these revised agreements are not included in this 
study because they have not yet entered into 
force. 

Next, this chapter will discuss the ratification of 
the Paris Convention and the Brussels Supplemen-
tary Convention. In particular, this chapter focuses 
on Article 7 of the Paris Convention and Article 
3 of the Brussels Supplementary Convention, 
both of which are concerned with liability. The 
financing of compensation involves three steps: 
The first step is based on Article 7 of the Paris 
Convention; the second step is based on Article 
3b (ii) of the Brussels Supplementary Convention; 
and the third step is based on Article 3b (iii) of the 
Brussels Supplementary Convention. 

The term special drawing rights (SDR) is used 
when discussing financing methods. In this study, 
1 SDR is calculated as approximately 150 yen. 
The term “compensation measure” refers to a 
nuclear reactor operator’s provision of compen-
sation payments via insurance and other means 
prior to the occurrence of an accident. 

In the first step, if the total compensation can 
reach 5 million SDR (750 million yen), the nuclear 
reactor operator that caused the accident makes 
compensation payments out of the funds provided 
by the compensation measures. 

If the resulting sum after subtracting 5 million 
SDR (750 million yen) from the total amount of
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compensation is positive, the second stage is initi-
ated. The second stage is for cases where the total 
amount of compensation ranges from 5 million 
SDR (750 million yen) to 175 million SDR (26.25 
billion yen). During the second stage, compen-
sation funds come from the public funds of the 
contracting party located at the nuclear power 
facility owned by the nuclear reactor operator that 
caused the accident. During the second stage, the 
party located at the nuclear facility that caused the 
accident is responsible for paying the costs. 

If the sum that results after subtracting 175 
million SDR (26.25 billion yen) from the total 
amount of compensation is positive, then the 
third stage is initiated. The third stage is for 
cases where the total amount of reparations is 
between 175 million SDR (26.25 billion yen) and 
300 million SDR (45 billion yen). The compen-
sation funds during the third stage come from 
public funds provided by the contracting parties 
to the Brussels Supplementary Convention; more-
over, the contracting parties to the convention are 
responsible for bearing the costs. 

The third step is, at first glance, counterintu-
itive. Contracting parties are asked to bear the 
costs despite having played no role in causing 
the accident. Therefore, it is necessary to ask why 
the Brussels Supplementary Convention requires 
contracting parties unrelated to an accident to 
participate in cost sharing. 

First, Article 3 of the Brussels Supplementary 
Convention is a mechanism to increase funding 
sources for compensation. Regarding the Brussels 
Supplementary Convention, Dougauchi (1993) 
stated that a fund is created; providing relief 
to victims (p. 158). In addition, Dussart-Desart 
(2005), in regard to the financial contributions of 
the parties in Article 3 of the Brussels Supplemen-
tary Convention, emphasized that the effective-
ness of the convention would be limited without a 
large number of parties (p. 28). 

In this context, it is reasonable to assume that 
the primary objective of the Brussels Supplemen-
tary Convention was to increase monetary sources 
for reparations, including the viewpoint of victim 
protection. The Brussels Supplementary Conven-
tion is a mechanism for collecting and pooling 
funds from various countries. During the design 

stage of the convention, it was expected that many 
parties would participate in the convention and 
that, therefore, the burden placed on each country 
during the third stage would be small. However, 
the number of contracting parties ultimately was 
12, which is much lower than the number initially 
anticipated when the system was designed. In 
Europe, where countries are geographically prox-
imate to one another, there is a risk that a nuclear 
accident in one country could cause damage 
to multiple surrounding countries. The Brussels 
Supplementary Convention was a precursor to 
subsequent schemes designed to share the costs of 
a nuclear disaster among at-risk countries, and the 
purpose of the convention was to protect victims. 

7.2.2 The Lessons of the Paris 
Convention and the Brussels 
Supplementary Convention 

The Brussels Supplementary Convention high-
lighted key issues that must be addressed when 
generating nuclear energy in a carbon-neutral 
society. The Brussels Supplementary Convention 
is a treaty that recognizes risks related to nuclear 
power and specifies what actions should be taken 
when a hazardous decision by one country poses 
risks to other countries. However, the scope of the 
agreement is limited to cases where two countries 
are connected by land. 

When using nuclear power, it is necessary for 
those who share a common risk (in this case, 
nations) to (1) recognize the risks, (2) describe 
what to do in the event of an accident, and (3) 
establish a system that clearly states that those who 
share a common risk should help each other before 
an accident occurs. However, nuclear power is 
often understood as a national issue. In the case 
of an island nation such as Japan, it is unclear 
whether the Brussels Supplementary Convention 
represents the best method of establishing an inter-
national treaty. Therefore, this has led Japan to ask 
the question, “Can we do something on our own?” 
The United States has developed a mechanism 
similar to the Brussels Supplementary Conven-
tion agreement known as the Retrospective Rating 
Plan.
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7.3 The US Nuclear Damage 
Compensation System 

7.3.1 Overview of the US Nuclear 
Damage Compensation 
System 

The US nuclear Damage Compensation system 
was established in 1957 pursuant to the Price-
Anderson Act. This act was part of the 
Atomic Energy Act of 1954, which had been 
amended to protect the nascent nuclear industry. 
In 2005, when the Price-Anderson Act was 
incorporated into the Comprehensive Energy 
Policy Act, its expiration date was extended to 
2025. 

At the time of enactment of Price-Anderson 
Act, the maximum liability limit (total protec-
tion) for nuclear operators was set at $560 million, 
including up to $60 million from private insurance 
purchased by a nuclear reactor operator and up to 
$500 million from indemnity contracts with the 
government. 

In 1975, the scheme changed substantially. 
In particular, the Retrospective Rating Plan was 
introduced, and as of the 1975 revision, this plan 
has limited the liability of nuclear operators to 
the private liability insurance purchased by the 
nuclear operator (Tier I) and the retrospective 
rating Plan (Tier II). When the second stage is 
reached, the federal government implements a 
compensation plan. At the beginning of 1975, the 
total amount of compensation available during the 
first and second phases was $560 million, and the 
larger amount was set as the nuclear operator’s 
liability limit. 

The mechanism of retrospective rating plan is 
intended to collect monetary contributions from 
all nuclear operators with nuclear reactors when 
the damages have not been paid by the private 
liability insurance company in the first stage. 
Pursuant to the 1975 amendment, a maximum of 
$5 million per nuclear reactor can be paid. This 
$5 million was increased to $63 million in the 
1988 amendment and $95.8 million in the 2005 
amendment. What was the intention behind the 
retrospective rating plan? 

7.3.2 Discussion 
of the Retrospective Rating 
Plan 

The intent of the retrospective rating plan 
can be surmised by analyzing a statement 
made by Senator Thurmond in the US Senate 
minutes for December 16, 1975 (Government 
Publishing Office 121 Cong. Rec.[Bound]— 
Senate: December 16, 1975): 

The report of the Joint Committee on Atomic 
Energy directs the Nuclear Regulatory Commission 
to establish a new retrospective premium schedule 
sufficient to end Government indemnification by 
1985. After that date, it is expected that total public 
protection will surpass the current $560 million and 
exceed $1 billion when more nuclear powerplants 
are built and operating. / Mr. President, the liability 
limit of the Price-Anderson Act is balanced by a 
valuable public protection, the “no-fault” provision. 
The provision enables citizens to recover financially 
from a nuclear incident by merely showing their 
damage from such an incident and the dollar amount 
of damage. / Additionally removal of the liability 
limit would subject electric utilities and others 
to unacceptable financial exposure, with serious 
threats to the public interest. Many architects, engi-
neers, and component suppliers would withdraw 
from the nuclear industry because their potential 
profit from nuclear-related business is insufficient 
to warrant placing all of their assets at risk. This 
would reduce competition and diminish sources of 
supply. Passage of this amendment would result 
in increased cost of investment capital for nuclear 
projects because of the decreased financial security 
of investors. This lack of capital would relegate the 
smaller utilities to fossil fuels, which are in short 
supply, because they could no longer qualify finan-
cially for the Federal licenses needed to build and 
operate nuclear plants. (pp. 40983) 

In the passage above, Senator Thurmond made 
the following key points: (1) The Joint Committee 
on Atomic Energy’s report states that the Nuclear 
Regulatory Commission was directed to estab-
lish a new retrospective Rating Plan schedule 
sufficient to eliminate government compensation. 
(2) The total amount of public protection would 
exceed the current $560 million, rising to over $1 
billion. It is clear that the elimination of liability 
limits would result in a serious threat to the public 
interest, including electric utilities, as the legisla-
tion is limited to 10 years and, therefore, would
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need to be discussed every decade. However, the 
statement above shows that even if held at 10-
year intervals, there would be careful discussion 
regarding limit amount and the question of how to 
deal with the nuclear industry. 

This careful discussion is also essential for the 
use of nuclear power in a carbon-neutral society. 
Since the advent of the nuclear power industry, 
continual discussions have been necessary. In 
addition, the statement above does not use the 
word “risk.” However, it does highlight how to 
make operators aware of risks. Simultaneously, 
the discussion of minutes is also aware of the fact 
that nuclear operators will benefit from discus-
sions. The minutes of the meeting from December 
18, 1975, read as follows (Government Publishing 
Office 121 Cong. Rec. [Bound]—December 18, 
1975): 

Nuclear accident indemnity.-Provides for the phase-
out of government indemnity under the Price-
Anderson Act, which was enacted in 1957 to protect 
the public and the emerging nuclear industry by 
assuring the availability of funds up to $560 m1llion 
for the payment of claims and by protecting the 
nuclear industry against unlimited liability in the 
unlikely event of a catastrophic nuclear accident; 
requires participation by 11-censees in an insurance 
retrospective rating plan under which, in case of 
accident, each licensee would be assessed a deferred 
premium which would be a prorated share of the 
damages over the amount of Government indemnity 
and eliminates Government indemnity at the point 
where the total of primary insurance and the number 
of licensees paying the deferred premiums is suffi-
cient to provide $560 million for claims payment 
without using Government funds; provides that the 
$560 million limit on liability shall rise thereafter to 
correspond with the increasing total level of primary 
insurance and deferred premium funds as more 
licenses are issued; extends indemnity coverage 
outside the territorial limits of the United States for 
certain activities conducted by Energy Research and 
Development Administration (ERDA) contractors 
or involving licensed nuclear facilities or licensed 
activities, none of which involve indemnity for any 
shipment of nuclear technology abroad under an 
agreement for cooperation with nations or groups 
of nations; extends the Act, which is scheduled to 
expire on August 1, 1977, for a period of 10 years, 
and contains other provisions. 

The minutes clarify the following points: (1) 
The Price-Anderson Act of 1957 clearly stipulated 
the phasing out of government compensation. (2) 

The Price-Anderson Act required nuclear opera-
tors to participate in the retrospective rating plan. 
(3) The policy of protecting the nuclear industry 
from a catastrophic nuclear accident remained 
unchanged. 

In 1975, there were still plans to establish 
a compensation system to protect the nuclear 
industry. As an alternative to abolishing govern-
ment compensation (state expenditure), a system 
of retrospective premiums was created. In addi-
tion, as pointed out by Senator Thurmond, there 
was an expectation that the construction and oper-
ation of nuclear reactors by new nuclear opera-
tors would increase. However, there was no clear 
rationale for making nuclear operators who had 
nothing to do with an accident bear the costs of 
the accident. 

The maximum amount of the retrospective 
rating plan is a factor of the number of reactors and 
the maximum retrospective premium per reactor. 
The money collected via this system is then used 
as a source of compensation. An increase in the 
construction and operation of new reactors by 
new nuclear operators results in an increase in 
the maximum amount of the retrospective rating 
plan and in the monetary sources of compensa-
tion. Moreover, an increase in the construction 
and operation of reactors by new nuclear oper-
ators simultaneously leads to a decrease in the 
burden per reactor—that is, a decrease in the 
burden per nuclear operator. This conforms with 
the idea of the Brussels Supplementary Conven-
tion. The document “Reauthorization of the Price-
Anderson Act” (Government Publishing Office S. 
Rept. 108–218) states the following: 

Under current law, in the event that losses from 
a nuclear incident exceed the required amount 
of private insurance, the NRC would levy an 
assessment on its licensees (both public and 
private) to cover the shortfall in damage coverage. 
Section 102 would increase the maximum retro-
spective premium from $84 million to $94 million 
as well as increase the maximum annual premium 
from $10 million to $15 million. CBO has deter-
mined that raising both the maximum total premium 
and the annual premium would increase the 
costs of an existing mandate and would thereby 
impose both intergovernmental and private-sector 
mandates under Uv RA. Because the probability of 
a nuclear accident resulting’ in losses exceeding the
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amount of private insurance coverage is low, CBO 
estimates that the annual costs of complying with 
the mandates (in expected-value terms) would not 
be substantial over the next 5 years. (pp. 15) 

The amount of insurance funds to be disbursed 
by the nuclear operator’s own private liability 
insurance (Phase I) is $200 million. In addition, 
the retrospective rating plan (Phase II) will be used 
to fund damages over $200 million. The Congres-
sional Budget Office highlighted that if a nuclear 
accident were to occur, the amount of damage 
compensation would be less than the $200 million 
of the first phase. 

In this context, the price increase of the second 
stage in 2003 was intended to account for the even-
tuality of damages exceeding $200 million. The 
US Congress has recognized that the estimated 
amount of damages from a nuclear accident is less 
than $200 million, and it can be inferred that the 
retrospective rating plan is designed to prepare for 
such a contingency. The retrospective rating plan 
was recognized by the US Congress in 1975, and 
it was still in place in 2003 as a proxy for state 
expenditures. 

7.3.3 Lessons Learned 
from the US Nuclear 
Damage Compensation 
System 

The US system highlights points that should not be 
overlooked when using nuclear power in a carbon-
neutral society. The US system is (1) capable of 
requiring cost sharing in advance for risky activi-
ties not only via treaties but also via domestic laws 
(hereinafter referred to as the “domestic system”). 
It is also (2) capable of flexibly adapting to the 
circumstances of the times and (3) possesses an 
effective means of reviewing its approach every 
ten years. 

Point 1, which can be achieved through treaties, 
is synonymous with the meaning that the contents 
similar to those of the previous chapter (Brus-
sels Supplementary Convention) can be realized 
in domestic laws (institutions in Japan). The main 
focus of the Brussels Supplementary Convention 
was transboundary pollution, and it sought to 

provide mutual assistance to those at risk of trans-
boundary contamination. The US system can be 
described as a system that brings together oper-
ators who are exposed to a shared risk from a 
nuclear accident and then imposes a cost-sharing 
burden on all parties to prepare for a potential 
accident. That is, the system is a form of mutual 
aid whereby the operator who caused the accident 
is supported financially by operators who did not 
cause the accident. 

Point 2 refers to the change in the weight of 
the burden on nuclear operators. The weight of the 
burden changed in accordance with an emphasis 
on “protecting the nuclear industry.” It should be 
noted that there were nuclear accidents, such as the 
Chernobyl accident, during the period when the 
weight of the burden changed. It is also apparent 
that social events were considered. 

Point 3 highlights that the legislation was 
limited in duration, which naturally led to parlia-
mentary deliberations and other discussions in 
other forums immediately prior to the 10-year 
time limit expiring. This triggers periodic reviews 
of the law and allows for changes to be made to 
the law in response to changing circumstances. 

If the law did not have an expiry date, the law 
would be administered as it was in the historical 
background when it was first enacted. This means 
that social changes cannot be considered. As a 
result, the law will become outdated. Expiry dates 
for laws are beneficial for preventing “outdated” 
laws. 

7.4 Nuclear Damage 
Compensation in Japan: 
The General Contribution 
System 

The Fukushima nuclear accident occurred in 
2011. The Japanese Government enacted the Act 
on the Japan Nuclear Damage Liability Facilita-
tion Fund (currently known as Act on the Japan 
Nuclear Damage Liability Facilitation Fund) to 
promptly and appropriately compensate parties 
for the nuclear damage they suffered. The law 
established a general burden payment system.
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Article 38 of the JNES Act imposes an obli-
gation on nuclear operators to bear the costs for 
each fiscal year in which they operate nuclear 
reactors. This cost burden is referred to as the 
“general burden.” All nine electric power compa-
nies, including Japan Atomic Power Company 
and Japan Nuclear Fuel Limited, are required to 
contribute to the general burden fund. TEPCO, 
which caused the nuclear accident, is obliged to 
make special contributions in addition to general 
contributions. Because the main topic of this 
chapter is the general burden, I will omit details 
of the special burden. 

Various discussions were held in the Japanese 
Diet concerning the logic of the general contribu-
tion. The government defined the general contri-
bution system as a mutual assistance mechanism. 
During the deliberation process, the structure of 
the general contribution system was not discussed. 
There was no discussion as to why the government 
introduced the concept of “mutual assistance,” 
which is different from the concept of the previous 
system (e.g., Act on Asbestos Health Damage 
Relief), which required third parties unrelated 
to the accident to bear the costs. As a result, 
the general burden payment was perceived as an 
unreasonable system that required third parties 
who were not contributors to the accident to bear 
the costs. 

Dougauchi (2018) stated that the Basic Guide-
lines for Accelerating Fukushima Recovery from 
Nuclear Disaster, which was issued on December 
20, 2016, was an extension of the general burden 
payment. Dougauchi continued, stating that “orig-
inally, nuclear operators should have created 
a mutual assistance framework and gathered 
compensation payment resources in preparation 
for accidents.” The report also pointed out that “it 
has been determined that nuclear operators should 
have created a framework of mutual assistance and 
should have saved up funds to provide compen-
sation in the event of an accident.” Dougauchi 
(2018) also approved the ex-post introduction of 
the general burden payment system but warned 
that “it should not be relied upon unnecessarily in 
the future.” 

Dougauchi (2018) makes clear criticisms; 
however, without a more in-depth analysis of the 
cost-sharing structure, it is unlikely to be under-
stood by many. Dougauchi’s (2018) phrase “gath-
ered compensation payment resources in prepa-
ration for accidents” provides a clue to under-
standing the structure of the system. Dougauchi 
(2018) saw the retrospective creation of the system 
as problematic. 

7.4.1 Lessons from the Japanese 
System 

The decisive difference between the general 
burden system, on the one hand, and the Brus-
sels Supplementary Convention and Retrospec-
tive Rating Plan, on the other, is that the 
general burden system was created after an acci-
dent. When nuclear power is used in a carbon-
neutral society, creating a compensation mech-
anism after an accident may raise doubts about 
the mechanism itself. Therefore, it is preferable 
to create the mechanism in advance, before an 
accident. 

It is important that the system not be perceived 
as an unreasonable system that requires third 
parties not involved in the accident to bear the 
costs. It is difficult to analyze the composition 
of the system amidst the impact of an accident. 
In addition, it is difficult to reach a consensus 
on requiring third parties to bear the costs after 
an accident occurs. This is because the key issue 
must be how to make the parties involved in 
the accident take responsibility. A structural anal-
ysis (structural explanation) regarding the general 
burden must consider why third parties that are 
not contributors to the accident should be asked 
to bear the cost. This is why it is necessary to 
hold these discussions before an accident actu-
ally occurs. The Japanese case brings to light 
the problems caused by creating a compensation 
structure in the wake of an accident. In this way, 
the Japanese case can serve as a lesson for the 
future.
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7.5 Concluding Remarks 

This paper was based on the assumption that 
nuclear power will be used in the future. Moreover, 
it uses the three examples of the Brussels Supple-
mentary Convention, the Retrospective Rating 
Plan in the United States, and the general contribu-
tion mechanism in Japan, which was created after 
the Fukushima accident, to illustrate the impor-
tance of establishing a nuclear damage compen-
sation system that enables parties who share a 
common risk to contribute money to a fund to be 
used in the event of an accident. This is a crucial 
component of the transition to a carbon-neutral 
society. 

The case of Japan is of particular importance. 
The Fukushima Daiichi Nuclear Power Plant 
disaster was a severe accident. Moreover, a new 
mechanism of burden sharing was created despite 
the existence of a compensation system. However, 
the general burden did not make much progress 
in understanding the system. This is because the 
answer to the question, “Why are nuclear opera-
tors who have not caused accidents asked to bear 
the burden of an accident?” It has been shown 
that the nuclear damage compensation system 
in place before the Fukushima Daiichi Nuclear 
Power Plant disaster was insufficient in the context 
of a carbon-neutral society. 

This inadequacy can be compensated for via a 
mechanism for collecting money among nuclear 
operators who share a common risk before an acci-
dent occurs. It is impossible to reduce the risk to 

zero. In a carbon-neutral society, it is necessary 
to “always assume risk when doing something,” 
“consider how to reduce risk before risk occurs if 
the level of risk is high,” and “establish a mech-
anism to reduce risk and review it periodically.” 
We are at the beginning of the process of fulfilling 
these requirements. 
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8Policy Conflicts and Environmental 
Orientation Among Japanese Voters 

Masahisa Endo and Kohei Tabei 

Abstract 

This chapter will empirically elucidate the 
current state of environmental orientation 
among contemporary Japanese voters to antic-
ipate a transition to a carbon-neutral society. 
Previous studies have asserted that envi-
ronmental orientation among Japanese citi-
zens is declining and has become increas-
ingly associated with ideological and polit-
ical conflicts. To explore which individuals 
exhibit higher levels of environmental orienta-
tion, this study will investigate the relationship 
between media consumption patterns and the 
intensity of environmental orientation in Japan, 
where environmental issues tend to receive 
limited media coverage. This chapter demon-
strates that individuals who have obtained 
information from Internet-based media tend 
to exhibit a lower degree of environmental 
orientation compared to those who rely on 
traditional media sources, such as newspa-
pers and television. Given the limited media 
coverage of environmental issues and the high 
level of environmental orientation among tradi-
tional media consumers, the low level of 
environmental orientation among web media 

M. Endo (B) · K. Tabei 
Waseda University, Tokyo, Japan 
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consumers can be attributed to insufficient 
exposure to environmentally related informa-
tion. To enhance the environmental orien-
tation of voters and guide them toward a 
carbon-neutral society, it is imperative that 
the media coverage of climate change be 
improved. 

Keywords 

Environmental orientation ·Mass media ·
Internet media · Social media · Ideology ·
Climate change in the media 

8.1 Introduction 

The pursuit of a carbon-neutral society neces-
sitates the implementation of diverse measures. 
However, when economic incentives prove an 
insufficient drive for the adoption of such 
strategies, legislative action becomes impera-
tive. In democratic societies, the public percep-
tion of parliamentary decisions will assume 
critical importance when substantial climate 
change policy reforms are necessary, irre-
spective of whether such changes stem from 
international organizational directives or global 
trends. The perpetual concern of elected offi-
cials regarding public sentiment toward their
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performance, coupled with the potential imped-
iments to implementing policies that lack popular 
endorsement, underscores the intricate relation-
ship between political governance and societal 
approval. 

This chapter will empirically elucidate the 
current state of environmental orientation among 
contemporary Japanese voters to anticipate a tran-
sition to a carbon-neutral society. Specifically, 
assuming Japanese individuals’ environmental 
orientation has become associated with ideolog-
ical and political conflicts in Japan, the study 
will investigate the relationship between media 
consumption patterns and the intensity of envi-
ronmental orientation among Japanese citizens, 
as environmental issues receive limited media 
coverage in the country. 

In the subsequent section, this study will review 
previous research on environmental orientation in 
Japan. Section 8.3 describes the public opinion 
survey data and variables utilized in this study. 
Section 8.4 will report the results of the anal-
ysis. 

8.2 Environmental Orientation 
Among Japanese Voters 

The relationship between citizens’ environmental 
orientation and political values has been the 
subject of comparative study since the 1970s. 
While discussing value transformation in post-
industrialized societies, Inglehart (1977, 1990) 
posited that economic development leads to 
the emergence of post-materialistic values in 
advanced democracies, which emphasize quality 
of life rather than the materialistic priorities 
of economic and physical security. Environ-
mental protection emerged as a key compo-
nent of postmaterialist values during the period 
in which environmentalism gained prominence 
as a new social movement. These values have 
subsequently been utilized to elucidate the 
formation of numerous environmental parties 
across Europe (see Kitschelt, 1995). Environ-
mental orientation has therefore been inte-
grated into ideological conflicts and become 
a fundamental aspect of political conflicts, 

despite manifesting differently across countries 
and regions.1 Dalton (2006) observed that 
the correlation between environmental orienta-
tion and ideology is evident in Europe, the 
United States, Eastern Europe, and Africa, 
but tends to be less pronounced in other 
regions. 

In Japan, the relationship between environ-
mental orientation and ideology is relatively weak. 
Unlike many Western countries, Japan’s ideo-
logical framework is not centered on economic 
conflict, but rather on attitudes toward security 
and constitutional issues (Jou & Endo, 2016; 
Kabashima & Takenaka, 2012). The only envi-
ronmental issue that demonstrates a strong ideo-
logical correlation is the question of reacti-
vating nuclear power plants. Since the Fukushima 
Daiichi nuclear accident of 2011, the issue 
of nuclear power plant has become signifi-
cantly associated with the conservative-liberal 
dichotomy. However, attitudes toward the subject 
align more closely with the perspectives for and 
against nuclear energy within the context of peace 
and civil movement, rather than the framework 
of environmental protection. Consequently, this 
issue has assumed a highly partisan nature (Jou & 
Endo, 2016). 

Meanwhile, broader environmental orientation 
has not been a significant ideological axis of 
conflict in Japan until recently. Consequently, 
there has been a paucity of analyses of the rela-
tionship between environmental orientation and 
ideological conflict in the country. Nevertheless, 
recent studies indicate that environmental orien-
tation is increasingly becoming associated with 
partisan debates. Kato (2021), who analyzed data 
until the late 2010s, found that long-term trends 
among Japanese voters demonstrate a decline in 
environmental orientation. However, the study 
also revealed partisan differences: supporters of 
the liberal opposition parties exhibited greater 
concern for environmental protection compared 
to supporters of the dominant (and conservative)

1 Several studies have investigated the relationship between 
environmental orientation and macro-level factors, such as 
national affluence and the severity of environmental issues 
(Diekmann & Franzen, 1999; Dunlap & Mertig, 1995; 
Inglehart, 1995). 
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Liberal Democratic Party (LDP) while, indepen-
dents demonstrated a higher level of concern than 
LDP supporters regarding the prioritization of the 
global environment over their personal lives. 

Endo and Tabei (2024) also confirmed the 
emergence of environmental orientation as an 
axis of policy conflict among Japanese voters 
in 2023. A correlation, albeit a relatively weak 
one, was observed between environmental orien-
tation and ideological self-placement, with indi-
viduals exhibiting a more conservative ideology 
demonstrating a somewhat greater reluctance to 
support environmental policies. Furthermore, in 
an analysis of political party preferences, envi-
ronmental orientation exhibited a strong posi-
tive correlation with support for liberal oppo-
sition parties and a negative correlation with 
support for the LDP (Endo & Tabei, 2024). 
These observations suggest that while the inter-
national community is being called upon to 
respond to climate change, conflicts are emerging 
regarding the most appropriate nature of the 
response. 

Kato (2021) has also found that unlike in the 
United States, where the younger generation (as 
represented by Generation Z) is considered more 
environmentally conscious (Pew Research Center, 
2017), the younger generation is less environmen-
tally conscious in Japan. While it is challenging 
to fully elucidate the reasons for the dispari-
ties between Japan and the United States, it may 
be beneficial to examine the differences in their 
media consumption patterns when considering 
generational variations within a single country. 
This approach is warranted because global envi-
ronmental issues are topics that can only be 
comprehended through media exposure, and it 
is essential to consider how individuals access 
information based on its presentation in Japanese 
media outlets. According to Saito (2017), who 
has analyzed climate change coverage in Japan, 
reporting on the issue has been declining in 
Japan, as well as in the United Kingdom and 
the United States, resulting in an overall decrease 
in opportunities for voters to learn about envi-
ronmental issues. Consequently, it is plausible 
that this is why younger Japanese people, who 
tend to have less exposure to traditional media, 

exhibit lower levels of environmental aware-
ness. 

Conversely, changes in the media landscape 
may also facilitate the emergence of new chan-
nels of information. The wider dissemination of 
information via the Internet and social media has 
enabled citizens to access more information on 
issues they deem significant, rather than being 
limited to the topics predetermined by traditional 
media. Furthermore, traditional media in Japan 
tends to report facts rather than issuing warnings, 
and it is less likely to report the climate change 
issue in association with policy actors compared 
to their counterparts in the United Kingdom and 
the United States (Saito, 2017). It is then conceiv-
able that those who are discontent with traditional 
media reporting and proactively obtain informa-
tion through the Internet may exhibit greater 
environmental orientation. 

This study examines the environmental orien-
tation of Japanese voters and their patterns of 
media consumption through public opinion poll 
data collected in 2023 to ascertain whether indi-
viduals with more exposure to traditional media 
or those with more exposure to social media and 
the Internet exhibited a higher degree of envi-
ronmental orientation. The analysis will investi-
gate patterns of voters’ engagement with newspa-
pers, television programs, and web-based media, 
as well as their perceptions regarding media 
consumption. 

8.3 Data and Variables 

This study will examine the environmental orien-
tation of the Japanese using the SmartNews, 
Media, Politics, and Public Opinion (SMPP) 
Survey utilized by Endo and Tabei (2024). The 
SMPP Survey is a public opinion poll that was 
conducted by the SmartNews Media Institute in 
March 2023. This study was designed to analyze 
the relationship between Japanese voters’ media 
usage and their political opinions. The survey was 
conducted simultaneously as a web-based and 
mail survey. The data from the mail survey was 
used in this study because it was considered more 
representative. In the mail survey, questionnaires
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were sent to males and females aged 18 to 79 
residing in Japan. The number of respondents was 
1901 out of a sample size of 4460, with a response 
rate of 42.6%. 

Utilizing this dataset, Endo and Tabei (2024) 
investigated the structure of policy conflicts 
among voters based on their responses to 
16 policy-related questions and found that 
voters’ policy conflicts comprise five dimensions: 
COVID-19 measures, security, government inter-
vention, gender, and environment. Consistent with 
previous research, economic conflicts were not 
prominent; instead, the security dimension was 
strongly defined. Meanwhile, the environmental 
dimension has gained prominence as a signifi-
cant factor in political conflict. This emergence 
is attributed to the pressing challenges posed by 
climate change and the imperative for imple-
menting mitigation strategies on a global scale. 

To focus on environmental orientation as 
an outcome variable, this study utilized factor 
scores on the environmental dimension extracted 
employing the same methodology as Endo and 
Tabei (2024). This primarily represents strong 
factor loadings for the responses toward the aboli-
tion of gasoline car sales and the sacrifice of 
living standards for the environment.2 Higher 
values indicate a greater degree of environmental 
orientation. 

For the explanatory variables, this study 
utilized several questions related to media contact. 
Initially, dummy variables were created for 
subscribers to the newspapers Asahi Shimbun, 
Yomiuri Shimbun, Nikkei Shimbun, and those 
not subscribed to any newspapers, as derived 
from multiple-response questions regarding the 
regularity of reading print and digital editions. 
Asahi Shimbun and Yomiuri Shimbun are national 
newspapers with particularly extensive reader-
ships, recognized for their moderate liberal and 

2 Respondents were asked to choose from agree, somewhat 
agree, somewhat disagree, disagree, or don’t know to each 
of the following statements: “Sales of gasoline-powered 
vehicles should be discontinued as soon as possible in order 
to reduce greenhouse gas emissions” and “It is necessary 
to sacrifice living standards in order to protect the envi-
ronment.” The “don’t know” response was included in the 
analysis as an intermediate response. 

moderate conservative orientations, respectively. 
Nikkei Shimbun meanwhile emphasizes business 
news, maintains a substantial readership among 
urban business professionals, and is considered 
politically centrist. In recent years, the propor-
tion of nonsubscribers has been increasing, with 
the SMPP Survey indicating that 56% of its 
respondents did not subscribe to any newspaper. 

To analyze patterns of television usage, dummy 
variables were constructed from a multiple-
response question concerning the television 
program that respondents typically viewed. Those 
who selected Nippon Hōsō  Kyōkai (NHK, Japan’s 
public broadcaster) news programs (i.e., stan-
dard news broadcasts such as the 7pm. news), 
commercial news programs, daily talk shows 
(called waido shō in Japanese), dramas, and films, 
as well as those who indicated no specific tele-
vision program preference, were each assigned 
a value of 1. Here, daily talk shows are defined 
as programs that disseminate information about 
current events and celebrity trends, and which 
frequently address political topics and social 
issues. Variables related to entertainment-oriented 
content, such as drama or movie viewership, 
were also generated to compare with the viewers 
of news program. Approximately 18% of the 
respondents reported not watching television at 
all, which is a lower percentage than the non-
readers found with the question on newspaper 
readership.

For media usage on the web, binary 
variables were constructed from a question 
that required respondents to provide multiple 
responses regarding the media they typically 
consume, with 1 representing those who utilized 
Yahoo! News, YouTube, Facebook, and Twitter, 
respectively, and those do not utilize any web-
based media. Yahoo! News has been recognized 
as having a dominant market share as a news 
portal site, with 59% of respondents in this survey 
indicating frequent usage. Among social media 
platforms, YouTube exhibited a high utilization 
rate of 63%. Twitter was found to have a higher 
usage rate in Japan than Facebook, with 31% and 
16%, respectively. Conversely, only 8% of respon-
dents reported not using Internet-based media at 
all.
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In addition to the questions regarding media 
contact, the study incorporated attitudes toward 
media usage as an explanatory variable. Initially, 
the survey addressed perceptions of the impor-
tance of news. Specifically, it examined four 
items: news featured on newspapers’ front pages, 
news featured at the top of the NHK’s news 
programs, news appearing at the top of Yahoo! 
News, and news trending on Twitter. The response 
options were coded as follows: “important,” 
“somewhat important,” “not very important,” 
“almost unimportant,” and “do not consume 
this medium,” with higher values indicating that 
respondents considered the news medium impor-
tant. 

The survey also included a question about 
media viewing habits as an explanatory variable. 
The following items were given: “I do not enjoy 
watching news programs,” “I dislike missing news 
broadcasts,” “I prefer detailed news coverage to 
headline news, even if it requires more time,” 
“Most nights, I watch television or use the Internet 
for drama or variety shows,” and “I watch tele-
vision or use the Internet primarily for entertain-
ment purposes.” The response options were coded 
as “agree,” “somewhat agree,” “neither agree nor 
disagree,” “somewhat disagree,” and “disagree,” 
with higher values indicating a greater likelihood 
of agreement. 

Additional socioeconomic variables included 
age, gender (female being the binary vari-
able), level of educational attainment, and self-
reported ideological position. Ideological orien-
tation was assessed using an 11-point scale 
ranging from 0 (liberal) to 10 (conservative), 
with binary variables created for the liberal 
(0–4), centrist (5), and conservative (6–10) 
positions. Furthermore, a binary variable was 
included for respondents who expressed “I 
don’t know” regarding their ideological self-
placement. The reference category was repre-
sented by an intermediate binary variable. The 
levels of educational attainment were categorized 
as junior high school, high school, junior college/ 
technical/vocational school, university (bach-
elor’s degree), master’s degree, and doctoral 
degree. 

8.4 Results 

Given that environmental orientation, the outcome 
variable, is continuous, regression analysis was 
employed to investigate which individuals exhib-
ited higher degrees of environmental orientation. 
Table 8.1 presents the results of the regression 
analysis, with newspaper usage serving as the 
explanatory variable.

In terms of newspaper readership, the findings 
indicated that environmental orientation varied 
according to newspaper subscription. Subscribers 
to the Asahi Shimbun demonstrated a higher level 
of environmental orientation, whereas subscribers 
to the Yomiuri Shimbun exhibited a lower level 
(Table 8.1 [1] and [2]). While these two news-
papers are recognized for their contrasting edito-
rial stances, the correlation between subscrip-
tion and environmental orientation persisted even 
after controlling for ideological factors. In the 
case of Nikkei Shimbun, which should have paid 
considerable attention to the effect of climate 
change on industrial activities, environmental 
orientation was observed to be neither particu-
larly high nor low (Table 8.1 [3]). However, for 
individuals without newspaper subscriptions, the 
regression coefficient was negative, indicating a 
tendency toward a lower environmental orienta-
tion (Table 8.1 [4]).3 

Table 8.2 presents the results of the analysis 
on the relationship between television viewership 
and environmental orientation. Individuals who 
watched NHK and commercial news programs 
both demonstrated a tendency toward high envi-
ronmental orientation (Table 8.2 [1] and [2]). It 
is likely that those who viewed programs more 
likely to provide information on environmental 
issues, such as news broadcasts, exhibited height-
ened environmental consciousness. Conversely, 
no correlation was observed between viewing

3 Among the responses not included in this analysis, 
subscriptions to local newspapers were positively corre-
lated with environmental orientation, whereas subscrip-
tions to Sankei Shimbun and trade newspapers were nega-
tively correlated with environmental orientation. As with 
Nikkei Shimbun, no statistically significant relationship was 
observed for Mainichi Shimbun. 
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Table 8.1 Regression results for environmental orientation with newspaper readership 

(1) (2) (3) (4) 

Asahi Shimbun 0.099* 

(0.053) 

Yomiuri Shimbun −0.087* 

(0.048) 

Nikkei Shimbun −0.036 

(0.058) 

Non-subscriber −0.071* 

(0.040) 

Age 0.006*** 0.006*** 0.006*** 0.005*** 

(0.001) (0.001) (0.001) (0.001) 

Female 0.207*** 0.202*** 0.204*** 0.211*** 

(0.036) (0.036) (0.036) (0.036) 

Education level 0.004 0.006 0.007 0.004 

(0.020) (0.020) (0.020) (0.020) 

Ideology: liberal 0.052 0.061 0.062 0.059 

(0.058) (0.058) (0.058) (0.058) 

Ideology: conservative −0.172*** −0.171*** −0.172*** −0.174*** 

(0.053) (0.053) (0.053) (0.053) 

Ideology: DK 0.002 0.003 0.001 0.005 

(0.055) (0.055) (0.055) (0.055) 

Constant −0.374*** −0.380*** −0.381*** -0.300*** 

Observations 1,774 1,774 1,774 1,774 

Adjusted R-squared 0.052 0.051 0.050 0.051 

Standard errors in parentheses 
***p < 0.01, **p < 0.05, *p <  0.  1
Source The SMPP Survey, 2023

daily talk shows and environmental orientation 
(Table 8.2 [3]). This may be attributed to the 
fact that while these programs frequently address 
political topics, they do not typically discuss 
climate change or environmental issues.4 

4 NHK and commercial news shows were also included 
among the response options. However, their selection 
rate was lower than that of NHK and commercial 
news programs. Consequently, only the results for the 
news programs are presented in this chapter. Among 
the response options not included in the analysis, NHK 
news shows, variety programs, and educational programs 
demonstrated a positive correlation with environmental 
orientation. Conversely, no statistically significant relation-
ship was observed for commercial news shows, discussion 
programs, and sports programs.

Notably, viewers of programs not directly 
related to environmental issues, such as dramas 
and movies, also exhibited environmental 
consciousness (Table 8.2 [4]). This may be 
attributed to the fact that these individuals may 
spend considerable time watching television, 
potentially including extended exposure to news 
programs. While it is plausible that they watch 
news because of their environmental conscious-
ness, it is less likely that they watch dramas 
for the same reason. Therefore, it is reasonable 
to postulate that television viewing influences 
their environmental orientation. Corroborating 
this, the results indicated that individuals who 
reported not watching television demonstrated 
low environmental awareness (Table 8.2 [5]).
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Table 8.2 Regression results for environmental orientations with TV viewing 

(1) (2) (3) (4) (5) 

NHK news programs 0.093** 

(0.038) 

Commercial news programs 0.084** 

(0.037) 

Daily talk shows 0.048 

(0.036) 

Dramas and movies 0.137*** 

(0.036) 

Does not watch TV −0.291*** 

(0.063) 

Age 0.005*** 0.005*** 0.006*** 0.006*** 0.005*** 

(0.001) (0.001) (0.001) (0.001) (0.001) 

Female 0.206*** 0.206*** 0.201*** 0.181*** 0.186*** 

(0.036) (0.036) (0.036) (0.037) (0.036) 

Education level 0.002 0.004 0.008 0.006 0.003 

(0.020) (0.020) (0.020) (0.020) (0.020) 

Ideology: liberal 0.055 0.057 0.063 0.060 0.064 

(0.058) (0.058) (0.058) (0.058) (0.058) 

Ideology: conservative −0.176*** −0.177*** −0.175*** −0.176*** −0.178*** 

(0.053) (0.053) (0.053) (0.053) (0.053) 

Ideology: DK 0.009 0.000 0.000 −0.003 0.007 

(0.055) (0.055) (0.055) (0.055) (0.055) 

Constant −0.359*** −0.387*** −0.392*** −0.439*** −0.279** 

(0.107) (0.107) (0.107) (0.108) (0.109) 

Observations 1,774 1,774 1,774 1,774 1,774 

Adjusted R-squared 0.053 0.052 0.051 0.058 0.061 

Standard errors in parentheses 
***p < 0.01, **p < 0.05, *p <  0.  1
Source The SMPP Survey, 2023

Table 8.3 presents the results of the analysis of 
Internet media usage as an explanatory variable. In 
contrast to newspapers and television, individuals 
who engage with Internet-based media demon-
strated a tendency toward a decreased environ-
mental orientation. Even users of Yahoo! News, 
the predominant news portal site in Japan in terms 
of market share, exhibited a lower environmental 
orientation compared to non-users (Table 8.3 [1]). 
Unlike traditional media, which may allow for 
passive exposure to news articles or programs, 
web-based media facilitates the active seeking 
of specific information. Consequently, individ-
uals who utilized only web media may have 

limited exposure to information about environ-
mental issues unless they specifically sought it. 
Conversely, those who did not engage with web 
media were more likely to obtain news informa-
tion from traditional sources, and these individ-
uals tended to exhibit a stronger environmental 
orientation (Table 8.3 [5]).5 

5 Among the response options not included in the anal-
ysis, only LINE News exhibited a positive correla-
tion with environmental orientation. Video distribution 
services such as Amazon Prime Video, Hulu,  and  Netflix, 
as well as 5channel, Niconico Doga, and blogs main-
tained by individuals, demonstrated negative correlations
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Table 8.3 Regression results for environmental orientations with Internet media usage 

(1) (2) (3) (4) (5) 

Yahoo! News −0.073** 

(0.035) 

Facebook 0.010 

(0.048) 

Twitter −0.182*** 

(0.042) 

YouTube −0.177*** 

(0.040) 

Does not use Internet media 0.129* 

(0.068) 

Age 0.006*** 0.006*** 0.004*** 0.004*** 0.005*** 

(0.001) (0.001) (0.001) (0.001) (0.001) 

Female 0.200*** 0.206*** 0.215*** 0.188*** 0.204*** 

(0.036) (0.036) (0.036) (0.036) (0.036) 

Education 0.010 0.006 0.012 0.011 0.009 

(0.020) (0.020) (0.020) (0.020) (0.020) 

Ideology: liberal 0.058 0.060 0.073 0.069 0.059 

(0.058) (0.058) (0.058) (0.058) (0.058) 

Ideology: conservative −0.171*** −0.173*** −0.156*** −0.160*** −0.171*** 

(0.053) (0.053) (0.053) (0.053) (0.053) 

Ideology: DK −0.005 0.002 0.006 0.010 −0.003 

(0.055) (0.055) (0.055) (0.055) (0.055) 

Constant −0.342*** −0.382*** −0.256** −0.183 −0.369*** 

(0.108) (0.107) (0.110) (0.115) (0.107) 

Observations 1,774 1,774 1,774 1,774 1,774 

Adjusted R-squared 0.052 0.050 0.060 0.060 0.052 

Standard errors in parentheses 
***p < 0.01, **p < 0.05, *p <  0.  1
Source The SMPP Survey, 2023 

Regarding social media usage, individuals 
who frequently utilized Twitter and YouTube 
demonstrated lower environmental orientations 
(Table 8.3 [3] and [4]), whereas Facebook usage 
did not exhibit a correlation with environmental 
orientation (Table 8.3 [2]). It is noteworthy that 
while both Facebook and Twitter may be equally 

with environmental orientation. Conversely, no statisti-
cally significant relationships were observed with news 
sites provided by newspapers and TV stations, Smart-
News, Gunosy, NewsPicks, Instagram, LINE, LINE Open-
chat, Snapchat, TikTok, on-demand broadcast programs 
provided by commercial key stations and NHK. 

susceptible to the “echo chamber” phenomenon 
by fostering user-following relationships, only 
Twitter usage appears to have negatively influ-
enced environmental orientation. 

Table 8.4 examines the relationship between 
the perceived importance of news items and envi-
ronmental orientation. The findings demonstrated 
partial consistency with the results on viewing 
patterns. Individuals who attributed more signifi-
cance to news featured on the front pages of news-
papers and at the top of NHK news programs 
tended to exhibit a high degree of environmental
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Table 8.4 Regression results for environmental orientations with perceived importance of news items 

(1) (2) (3) (4) 

News featured on front pages 0.092*** 

(0.016) 

News featured in the NHK’s news programs 0.107*** 

(0.015) 

News at the top of Yahoo! News 0.017 

(0.016) 

News trending on Twitter −0.031** 

(0.016) 

Age 0.005*** 0.005*** 0.006*** 0.006*** 

(0.001) (0.001) (0.001) (0.001) 

Female 0.202*** 0.201*** 0.211*** 0.213*** 

(0.036) (0.036) (0.037) (0.037) 

Education level 0.003 −0.004 0.006 0.008 

(0.020) (0.020) (0.020) (0.020) 

Ideology: liberal 0.060 0.052 0.075 0.067 

(0.058) (0.058) (0.059) (0.059) 

Ideology: conservative −0.180*** −0.195*** −0.177*** −0.174*** 

(0.053) (0.053) (0.054) (0.054) 

Ideology: DK 0.025 0.019 0.009 0.005 

(0.055) (0.055) (0.056) (0.056) 

Constant −0.594*** −0.561*** −0.457*** −0.338*** 

(0.111) (0.109) (0.116) (0.118) 

Observations 1,735 1,730 1,722 1,713 

Adjusted R-squared 0.071 0.080 0.054 0.055 

Standard errors in parentheses 
***p < 0.01, **p < 0.05, *p <  0.  1
Source The SMPP Survey, 2023 

orientation (Table 8.4 [1] and [2]). These indi-
viduals exhibited confidence in the agenda-setting 
function of the mass media, and a positive corre-
lation may exist between the importance they 
attributed to the environmental issues reported 
in the media and their level of environmental 
orientation.6 

6 Among the items excluded from the analysis, the signif-
icance of information officially disseminated by govern-
mental or local governmental entities exhibited a positive 
correlation with environmental orientation. Conversely, the 
importance attributed to news content delivered via appli-
cations such as SmartNews, news shared by acquaintances 
on social media, and news disseminated by high-profile 
individuals with substantial follower bases on social media 
demonstrated no statistically significant relationship. 

No correlation was observed between environ-
mental orientation and the respondents’ perceived 
importance of the news featured on the top page 
of Yahoo! News. The top page of Yahoo! News 
is intended to present a comprehensive array of 
news from various domains: politics, economics, 
international affairs, entertainment, and sports, 
which may not align with the priorities of individ-
uals who prefer more substantive news content. 
Conversely, individuals who appear to priori-
tize trending topics on Twitter demonstrated a 
tendency toward lower environmental orientation. 
While political news can achieve trending status 
on Twitter, which serves as a major platform for 
partisan discourse, it is less likely to promote 
environmental orientation.
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Table 8.5 Regression results for environmental orientations with media viewing habits 

(1) (2) (3) (4) (5) 

I do not enjoy watching news 
programs 

−0.055*** 

(0.016) 

I dislike missing news 
broadcasts 

0.049*** 

(0.016) 

I prefer detailed news 
coverage 

0.016 

(0.017) 

I watch television or use the 
Internet for drama or variety 
shows 

0.027** 

(0.013) 

I watch television or use the 
Internet primarily for 
entertainment purposes 

−0.044** 

(0.019) 

Age 0.005*** 0.005*** 0.006*** 0.006*** 0.005*** 

(0.001) (0.001) (0.001) (0.001) (0.001) 

Female 0.214*** 0.209*** 0.210*** 0.199*** 0.209*** 

(0.036) (0.036) (0.036) (0.036) (0.036) 

Education level 0.005 0.005 0.009 0.011 0.004 

(0.020) (0.020) (0.020) (0.020) (0.020) 

Ideology: liberal 0.058 0.065 0.071 0.070 0.066 

(0.059) (0.058) (0.059) (0.059) (0.059) 

Ideology: conservative −0.177*** −0.173*** −0.170*** −0.170*** −0.163*** 

(0.053) (0.053) (0.054) (0.053) (0.053) 

Ideology: DK 0.011 0.02 0.016 0.004 0.008 

(0.055) (0.055) (0.055) (0.055) (0.055) 

Constant −0.265** −0.423*** −0.429*** −0.473*** −0.207 

(0.114) (0.107) (0.109) (0.114) (0.133) 

Observations 1,764 1,764 1,763 1,767 1,768 

Adjusted R-squared 0.057 0.056 0.052 0.052 0.052 

Standard errors in parentheses 
***p < 0.01, **p < 0.05, *p <  0.  1
Source The SMPP Survey, 2023

Table 8.5 presents the results of the anal-
ysis of media viewing habits. The data indi-
cated a correlation between environmental and 
news orientations in media consumption patterns. 
Individuals who did not exhibit a preference 
for news programs tended to demonstrate a 
lower environmental orientation (Table 8.5 [1]), 

whereas those who prioritized the news were more 
likely to display a high environmental orientation 
(Table 8.5 [2]). However, it is noteworthy that 
environmental orientation was not elevated among 
individuals who sought more comprehensive news 
coverage instead of headline news (Table 8.5 
[3]). 
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Of particular interest is the relationship 
between the questions regarding entertainment 
and environmental orientation. Individuals who 
regularly watched television dramas and variety 
shows on television and the Internet demonstrated 
a higher environmental orientation (Table 8.5 [4]), 
whereas those who primarily used television and 
the Internet for entertainment purposes exhib-
ited a lower environmental orientation (Table 8.5 
[5]). The distinction between these two ques-
tions may be that the former potentially engaged 
with additional media while consuming entertain-
ment programs on television and the Internet, 
while the latter used media exclusively for enter-
tainment purposes. This observation aligned with 
the finding that drama viewers tend to be more 
environmentally oriented (Table 8.2 [4]), possibly 
due to their increased media consumption, which 
may result in greater exposure to news content 
and, consequently, a heightened environmental 
awareness. 

When examining the control variables, age and 
environmental orientation demonstrated a corre-
lation with all the above analyses, confirming the 
tendency in Japan for older generations to exhibit 
higher environmental orientations and younger 
generations to display lower environmental orien-
tations. As previously noted, this trend aligns with 
the observations made by Kato (2021). Further-
more, females tended to demonstrate higher 
environmental orientations compared to males. 
However, educational attainment did not corre-
late with environmental orientation. This finding 
diverges from that of Kato (2021), who reported a 
positive correlation between education level and 
environmental consciousness. 

Regarding ideological self-placement, conser-
vative citizens exhibited lower environmental 
orientations compared to ideologically moderate 
citizens, while liberals showed a minimal differ-
ence from moderate citizens. In essence, public 
opinion demonstrated an overall moderate envi-
ronmental orientation, with only conservatives 
appearing to prioritize their personal interests 
over environmental concerns. Nonetheless, this 
observation corroborates Endo and Tabei’s (2024) 
assertion that environmental orientation correlates 
with ideology, albeit weakly. 

8.5 Conclusion 

Public support will facilitate drastic polit-
ical changes such as the embrace of carbon-
neutral policies. In Japan, where environmental 
consciousness is reportedly declining (Kato, 
2021), it is crucial to identify individuals that 
exhibit both higher and lower levels of environ-
mental orientation. It has been noted that envi-
ronmental orientation has emerged as a signifi-
cant axis of policy divergence among voters and 
is now associated with partisan conflicts (Endo & 
Tabei, 2024). This chapter examined the relation-
ship between media consumption patterns and 
environmental orientation using data from the 
2023 SMPP Survey, as individuals are presumed 
to obtain information from media sources when 
forming their opinions on global environmental 
issues. 

This chapter demonstrated that individuals 
who obtained information primarily from the 
Internet exhibited a lower degree of environ-
mental orientation compared to those who relied 
on the traditional media sources of newspa-
pers and television programs. Given the limited 
media coverage of environmental issues and 
the high level of environmental orientation 
among traditional media consumers, the low level 
of environmental orientation among web-based 
media consumers can be attributed to insuf-
ficient exposure to environmental information. 
The observation that individuals who exclusively 
consumed entertainment-related media exhibited 
lower environmental orientations, while those 
who engage in the consumption of diverse media 
(including entertainment) demonstrated higher 
environmental orientations, further corroborates 
the above inferences. Moreover, it is noteworthy 
that the results of this analysis remained consis-
tent even when controlling for age. Although it 
is evident that the patterns of media engagement 
varied with age, age alone did not account for the 
findings of this analysis. 

The findings of this study suggest that media 
exposure, rather than selective media choice 
based on pre-existing environmental orientation, 
influences environmental consciousness among 
Japanese citizens. This causal interpretation is
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supported by several key observations. First, the 
positive correlation between entertainment media 
consumption (such as drama viewing) and envi-
ronmental orientation indicates that incidental 
exposure to information through general media 
consumption, rather than selective exposure to 
environmental content, enhances environmental 
consciousness. Second, the consistent pattern 
across various types of traditional media expo-
sure demonstrates a broader media effect rather 
than selective media choice by environmentally 
conscious individuals. 

To enhance the environmental orientations of 
voters and guide them toward achieving a carbon-
neutral society, two key interventions are neces-
sary. First, given the decline in Japanese media 
coverage of climate change and the predomi-
nantly factual nature of reporting (Saito, 2017), 
traditional media outlets need to increase their 
coverage and emphasize a cautionary investiga-
tive style of reporting, considering the significance 
of climate change, to implement assertive poli-
cies toward carbon neutrality. Merely calling upon 
the media to do this is insufficient; it is imper-
ative to consider developing incentives for news 
organizations to promote such reporting. 

Second, since voters—particularly those who 
engage with online media—prioritize information 
aligned with their interests, it can be inferred that 
they are less informed about climate change in 
contexts in which the volume of climate change-
related information is already limited. Given that a 
significant proportion of the information in online 
media comprises news content produced by tradi-
tional media outlets, it is imperative to increase 
the quantity of the coverage on climate change 
itself. Moreover, it is also essential to establish 
a media system that facilitates exposure to inci-
dental information, thereby increasing the proba-
bility of exposure among individuals who exclu-
sively obtain information through online channels. 
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9New Sustainability Disclosure 
Requirements for Listed Companies 
in Japan 

Izumi Kawashima 

Abstract 

After the amendment of the Cabinet Office 
Ordinance on the Disclosure of Corporate 
Affairs in Japan, “sustainability-related policy 
and initiatives” have been added to the annual 
securities report as a disclosure item. Under 
this item, the disclosure of “governance,” 
“strategy,” “risk management,” and “metrics 
and targets” is required. These are widely 
used both domestically and internationally 
as core elements in climate-related financial 
disclosures based on TCFD Recommenda-
tions. This chapter first reviews the content 
and characteristics of this amended Ordinance, 
focusing on climate-related disclosure, and 
then explains the method of description, treat-
ment of forward-looking information, criteria 
for materiality, and the materiality adopted by 
the amended Ordinance. Trends in sustain-
ability disclosure standards have also been 
discussed. After confirming the status of the 
amended Ordinance in comparison with the 
UK Companies Act and its guidance, the 
chapter concludes with a brief outlook on the 
future. The statutory requirement to disclose 
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listed companies’ sustainability-related infor-
mation is not simply a demand to disclose the 
current status of the companies. However, it 
is positioned to encourage them to generate 
business profits and avoid losses by creating 
a sustainable business environment for them. 
This is expected to contribute to the realization 
of a carbon-neutral society. 

Keywords 

Disclosure · Sustainability · TCFD · GHG ·
Scope 3 

9.1 Introduction 

This chapter concerns the statutory regulations for 
the disclosure of sustainability-related informa-
tion, including climate change, by listed compa-
nies in Japan. These regulations are not simply 
a demand to disclose the current situation of a 
company regarding these matters but to encourage 
listed companies to generate business profits and 
avoid losses in their business activities by creating 
a sustainable business environment, including 
climate change. This is expected to contribute 
to the realization of a carbon-neutral society 
by generating profits while avoiding losses in 
business activities.
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On January 31, 2023, the Cabinet Office Ordi-
nance on the Disclosure of Corporate Affairs 
(referred to as the “Disclosure Ordinance”) was 
partially amended and came into effect on the 
same day. As a result of this amendment, addi-
tional disclosure requirements were added to the 
annual securities report, which must be submitted 
to the Prime Minister under the Financial Instru-
ments and Exchange Act. Specifically, a new 
subsection titled “Sustainability-related policy 
and initiatives” (referred to as the “Sustain-
ability statement subsection”) has been added to 
“Section 2: Overview of Business” of “Part 1: 
Corporate Information.” In addition, the Finan-
cial Services Agency’s website provides, as guid-
ance on the Sustainability statement subsection, 
“Principles for Disclosure of Descriptive Informa-
tion (Attachment) - Disclosure of Sustainability 
Information” (referred to as the “Attachment”) 
(FSA, 2022), and at the end of 2023, the Finan-
cial Services Authority published on this website 
“Good Examples of Disclosure of Descriptive 
Information 2023 (Disclosure of Sustainability-
related policy and initiatives) (December 27, 
2023)” (FSA, 2023). 

This amended Disclosure Ordinance has been 
applied to annual securities reports for the fiscal 
year ending March 31, 2023, and all listed 
companies in Japan have already submitted and 
disclosed their annual securities reports for the 
first time since the application. This amendment 
also enhances the content of disclosures in the 
“Status of Corporate Governance, etc.” subsection 
and the “Status of Employees, etc.” subsection. 

Incidentally, the legalization of climate-related 
financial disclosure was implemented in the 
United Kingdom in early 2022. In March 2024, 
the Securities and Exchange Commission in the 
United States adopted rules requiring the disclo-
sure of greenhouse gases (SEC, 2024). 

This chapter first introduces the contents of 
the amended Disclosure Ordinance in Japan as 
a disclosure of climate change-related informa-
tion by listed companies (Sect. 9.2), shows how to 
describe sustainability information and the rela-
tion between forward-looking information and 
fraudulent statements (Sect. 9.3). It then explains 
the criteria for the materiality of sustainability 

information disclosure (Sect. 9.4) and the trends 
in the sustainability disclosure standards and these 
setting bodies (Sect. 9.5). In Sect. 9.6, the author 
addresses some basic issues with this amendment 
to the Disclosure Ordinance in comparison to the 
UK legislative method. The following reviews 
the state of sustainability disclosure legislation in 
Japan and the issues it faces, considering some 
of the actual requirements and conditions of the 
Disclosure Ordinance. 

9.2 The Sustainability 
Statement Subsection 
and Its Regulatory Features 

9.2.1 Description 
of the Sustainability 
Statement Subsection 

In the “Sustainability-related policy and initia-
tives” subsection, which was added to “Section 2: 
Overview of Business” of “Part 1: Corporate 
Information” in the annual securities report, 
listed companies are required by the Disclosure 
Ordinance to provide the information on each 
company’s approach to sustainability and the 
status of its initiatives based on four compo-
nents consistent with international disclosure 
frameworks: “governance,” “strategy,” “risk 
management,” and “metrics and targets.” 

Regarding the specific content to be described, 
from the viewpoint that listed companies need a 
framework to recognize sustainability informa-
tion1 and judge its importance based on their 
own business conditions, business environment 
and its impact on corporate value, “governance,” 
and “risk management” should be disclosed by 
all listed companies. It is desirable to disclose 
“strategy” and “metrics and targets.” However, 
each listed company is required to disclose them 
based on its judgment of their importance (materi-
ality) through the framework of “governance” and

1 Sustainability information could include, for example, 
matters related to the environment, society, employees, 
respect for human rights, anti-corruption, anti-bribery, 
governance, cybersecurity, and data security (Note 1 in the 
Attachment). 
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“risk management.” For example, in response to 
climate change, each listed company is required to 
decide whether to disclose by judging the mate-
riality from the perspective of investors’ invest-
ment decisions through the framework of “gov-
ernance” and “risk management.” The same is 
true for other sustainability items, as explained 
by the person in charge of the FSA (Agari et al., 
2023). 

Notably, “importance,” or in another term 
“materiality,” here does not refer to the impor-
tance of the issue as a social issue. However, it 
should be judged based on whether it is important 
for investors’ investment decisions. According to 
the explanation of the person in charge of the 
FSA, it is desirable to judge based on the impact 
the matter has on corporate value and perfor-
mance (Agari et al., 2023). Whether “strategy” 
and “metrics and targets” should be disclosed 
depends on the importance of the relevant sustain-
ability information to the listed company’s corpo-
rate value and performance “from the perspec-
tive of investors’ investment decisions,” and the 
importance of the relationship with corporate 
performance is emphasized. 

However, regarding “human capital and diver-
sity,” also included in the “Sustainability state-
ment subsection,” regardless of the judgment 
of importance, listed companies are required to 
describe their policies on human resource devel-
opment, including ensuring diversity of human 
resource and policies on the internal environment 
in “strategy.” The indicators related to these poli-
cies and the targets and achievements using these 
indicators are required to be described in “metrics 
and targets.” 

Form 3 (Annual Securities Report) attached 
to the amended Disclosure Ordinance includes 
the following notes: “governance” refers to “the 
governance processes, controls and procedures for 
monitoring and managing sustainability-related 
risks and opportunities,” and “risk manage-
ment” refers to “the processes for identifying, 
evaluating and managing sustainability-related 
risks and opportunities” (Note 10-2, described 
in accordance with Note 30-2 in Form 2). 

Similarly, “strategy” refers to “the process for 
addressing sustainability-related risks and oppor-
tunities that may affect the management poli-
cies and strategies of the consolidated entity over 
the short, medium and long term,” and “met-
rics and targets” refers to “information used 
to evaluate, manage, and monitor the perfor-
mance of the consolidated entity over time 
with respect to sustainability-related risks and 
opportunities over time.” Thus, business risk is 
considered as a counterpart to business opportu-
nity. 

9.2.2 Regulatory Characteristics 
of the Sustainability 
Statement Subsection 

The amended Disclosure Ordinance is character-
ized by the fact that it does not prescribe detailed 
items to be included in the sustainability state-
ment subsection but rather provides a framework 
that allows for flexible disclosure according to the 
current efforts of each listed company. Among 
the four components, “strategy” and “metrics and 
targets” are treated as a matter for each company 
to decide whether to disclose or not based on 
importance (materiality). In the Attachment, it is 
stated that “strategy” and “metrics and targets” 
should be disclosed by each company based on 
its judgment of importance through the frame-
work of “governance” and “risk management” 
and, in addition, as an effort toward desirable 
disclosure, even if a company decides not to 
include “strategy” and “metrics and targets,” it is 
expected to disclose the reason and the basis for 
that judgment. 

Two months after the promulgation and 
enforcement of the amended Disclosure Ordi-
nance, the application of the amended Ordi-
nance began. Therefore, it seems that the 
amended Disclosure Ordinance adopted a frame-
work in which listed companies can flexibly 
adapt to and gradually enhance their disclosure 
content consistent with the progress of each 
company’s sustainability efforts. However, even
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before sustainability-related information disclo-
sure became legally obligatory, many listed 
companies had already begun to disclose climate-
related information in their integrated reports, 
sustainability reports, or other voluntary disclo-
sure documents based on the recommendations 
of the Task Force on Climate-related Finan-
cial Disclosures (TCFD). Such companies are 
expected to actively disclose “strategy” and “met-
rics and targets” in the newly established Sustain-
ability statement subsection. 

The Japanese Corporate Governance Code 
(JPCG Code), which was revised in 2021, states 
that “The board of directors should consider the 
following issues in its consideration of sustain-
ability, such as global environmental issues like 
climate change, respect for human rights, the 
health and working environment of employees, 
fair and appropriate treatment of employees, and 
fair and appropriate transactions with business 
partners, and risk management in response to 
natural disasters and other disasters. The board 
of directors should recognize that addressing the 
sustainability issues mentioned above is an impor-
tant management issue that reduces risks and leads 
to profit-earning opportunities” (Supporting Prin-
ciple 2-3➀), “…in particular, companies listed on 
the Prime Market of the Tokyo Stock Exchange 
should collect and analyze necessary data on the 
impact of climate change-related risks and profit 
opportunities on their business activities, earn-
ings, etc., and …should consider and enhance 
the quality and quantity of disclosure based on 
the TCFD or equivalent framework” (Supporting 
Principle 3-1➂), “The board of directors should 
formulate a basic policy on the company’s 
sustainability initiatives from the perspective of 
improving corporate value over the medium to 
long term” (Supporting Principle 4-2➁). 

Although the JPCG Code is a soft law that 
adopts the principle-based approach and the 
method of “comply or explain,” it is assumed 
that the companies listed on the Prime Market 
of the Tokyo Stock Exchange, regardless of 
their business format or management environ-
ment, have already formulated a basic policy on 
their sustainability initiatives, considered the posi-
tive and negative impacts of climate change on 

their business activities and profit opportunities. 
They have already collected and analyzed rele-
vant data before the amendment of the Disclosure 
Ordinance this time.2 

9.3 Sustainability Information 
and Forward-Looking 
Information in Relation 
to Misrepresentation 

9.3.1 Method of Description 

The “Sustainability-related policy and initiatives” 
subsection is a flexible framework that allows each 
listed company to describe its initiative status. 
According to the FSA’s views on the comments, it 
is possible to define the four components (gover-
nance, strategy, risk management, and metrics and 
targets) together without separate itemization of 
each (Agari et al., 2023).3 However, it is also 
useful for investors to understand which of the 
four components is clearly described so that they 
can easily understand the information. 

In addition, before the amendment of the 
Disclosure Ordinance, some listed companies had 
already disclosed sustainability information in 
voluntary disclosure reports such as integrated 
or sustainability reports. Therefore, it is permis-
sible for listed companies to include the sustain-
ability information required in their annual secu-
rities reports and then refer to other public docu-
ments for detailed information that supplements 
sustainability information in their annual securi-
ties reports.

2 According to the Financial System Council Disclosure 
Working Group Report released on June 13, 2022, as for 
Scope 1 (direct greenhouse gas (GHG) emissions by busi-
nesses themselves) and Scope 2 (indirect GHG emissions 
from the use of electricity, heat, and steam supplied by 
other companies), listed companies are expected to actively 
disclose their GHG emissions. 
3 Financial Services Agency, “Summary of Public 
Comments on the Draft Cabinet Office Ordinance Partially 
Amending the Cabinet Office Ordinance on Disclosure of 
Corporate Information, etc. and the FSA’s Views on the 
Comments”, Nos. 83 to 87. 
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The problem in such cases is the occurrence of 
false descriptions in the referenced public docu-
ments. The Financial Services Agency clearly 
states in its Guidelines for the Disclosure of 
Corporate Information, etc., that a company is 
not immediately liable for a misstatement merely 
because of a misstatement in a reference docu-
ment, except in cases where a company refers to 
a document knowing that the referenced docu-
ment contains an obviously false or misleading 
representation or where the mere fact that a 
company relates to a document could itself consti-
tute a material misstatement in its annual securi-
ties report (Financial Services Agency, Guideline 
of Corporate Details Disclosure 5-16-4). It is also 
assumed that websites can be used as a referenced 
document (Financial Services Agency, “Summary 
of Comments and Financial Services Agency’s 
View on Comments” No. 257-No.261). 

Regarding voluntary disclosure documents, 
one concern is that the timing of disclosure of the 
integrated report or the sustainability report, to 
which reference is made, is different from that of 
the annual securities report in conventional prac-
tice. For example, for a company whose fiscal 
year ends in March, the annual securities report 
is generally submitted after the general share-
holders’ meeting held in June. However, the publi-
cation of the integrated report or the sustain-
ability report often occurs three months to half 
a year after the submission of the annual secu-
rities report. Aligning the publication timing of 
these documents and enhancing the disclosure of 
annual securities reports are issues to be addressed 
imminently. 

9.3.2 Forward-Looking 
Information 
and Misrepresentation 

Sustainability information is about the medium-
to long-term sustainability of a company 
and includes forward-looking information. Not 
limited to sustainability information, the descrip-
tive information in annual securities reports may 
contain forward-looking information. However, 

forward-looking information is not necessarily 
a definitive matter, and there is no guarantee 
that the information will actually be realized 
as described in the forward-looking information. 
Thus, the relationship between forward-looking 
information and false statements remains unclear. 

On this point, the Financial Services Agency 
published its view during the 2019 amendment 
of the Disclosure Office Ordinance in “Summary 
of Public Comments on the ‘Draft Cabinet Office 
Ordinance Partially Revising the Cabinet Office 
Ordinance on Disclosure of Corporate Informa-
tion, etc.’ and the Financial Services Agency’s 
Position on the Comments” (January 31, 2019, 
No. 16), and clarified its position, on the relation-
ship between forward-looking information and 
misstatements, that “if a specific explanation has 
been provided within a range generally considered 
reasonable, the responsibility for false statements 
will not be questioned simply because circum-
stances have changed after submission.” In the 
“Financial System Council Disclosure Working 
Group Report” (June 13, 2022), this view of the 
Financial Services Agency was quoted, and the 
next point was emphasized. From the perspec-
tive of providing useful information for investors’ 
investment decisions in sustainability disclosure, 
the disclosure practices should not shrink due to 
fear of being held liable for false statements if 
circumstances change after the fact. Therefore, 
the Financial Services Agency strives to spread 
this approach to practice. The Working Group 
Report stated that further clarification of this view 
in practice and the concept should be considered in 
the Guidelines for Disclosure of Corporate Infor-
mation by assuming examples of sustainability 
disclosure. 

However, management may be held liable for 
misstatement if it is aware that the information 
is important future information that could affect 
investors’ investment decisions on the date of 
submission but fails to state it or if unaware that 
the information is important future information 
without a reasonable basis and fails to state it, 
even though it is an important matter that should 
be noted. In such cases, awareness of the possi-
bility of being held liable for a misstatement is
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necessary. From these and other legal perspec-
tives, each company must have a system to ensure 
that forward-looking information is appropriately 
disclosed. 

9.4 Criteria for Materiality 
and Importance 

9.4.1 Materiality of Sustainability 
Information Disclosure 

Prior to the amendment of the Disclosure Ordi-
nance at the end of January 2023, sustain-
ability information, including climate change, was 
subject to voluntary disclosure in Japan and not 
legally required. However, as mentioned above, 
the JPCG Code revised in 2021 requires the 
companies listed on the Prime Market of the Tokyo 
Stock Exchange to collect and analyze neces-
sary data on the impact of climate change-related 
risks and opportunities on their business activi-
ties and earnings and to enhance the quality and 
quantity of disclosure based on the TCFD or an 
equivalent framework. Therefore, many compa-
nies listed on the Prime Market disclose sustain-
ability information in their integrated or sustain-
ability reports, which are voluntary disclosure 
documents. 

In disclosing sustainability information, the 
evaluation criterion of “materiality” has been 
emphasized in practice. This word is generally 
written in katakana and translated into Japanese as 
“importance” or “important issue.” Sustainability 
information should be disclosed based on the 
materiality criteria. However, materiality is multi-
faceted and there is no common understanding. 

Often, there are two ways of looking at this 
criterion: single materiality and double materi-
ality (Oh-ebashi LPC & Partners, 2024). Single 
materiality refers to the impact of sustainability 
issues on corporate value. An example of adopting 
a single materiality is the TCFD recommendations 
published in 2017 and revised in 2021. TCFD’s 
name reflects that it is a task force on climate 
change-related “financial” disclosure. Financial 
information represents the financial value of the 
company in question. It indicates that the task 

force is concerned with disclosing material infor-
mation that affects the corporate value of the 
company. In addition, according to the TCFD 
Recommendations, disclosure of climate-related 
financial information should be based on (1) 
“governance” (the organization’s governance of 
climate-related risks and opportunities), (2) “strat-
egy” (the actual and potential impact of climate-
related risks and opportunities on the organiza-
tion’s business, strategy and financial plans), (3) 
“risk management” (the organization’s way to 
identify, assess, and properly manage the climate-
related risks and opportunities), and (4) “met-
rics and targets” (the metrics used to assess 
progress against targets, and the description of the 
targets used to manage climate-related risks, and 
to realize climate-related opportunities). 

These four elements in the TCFD Recommen-
dations were subsequently adopted by the Inter-
national Sustainability Standards Board (ISSB), 
established by the IFRS Foundation and integrated 
into its International Disclosure Standards. The 
objective of the ISSB is to help investors, lenders, 
and creditors, the primary users of general-
purpose financial reporting, decide whether to 
provide resources to an entity (Matsumoto, 2024). 
In the United Kingdom, the Companies Act was 
amended in early 2022 to insert new provisions 
regarding the disclosure of corporate informa-
tion consistent with the TCFD Recommendations, 
and this amendment adopts the single materiality 
approach. The non-binding guidance issued by the 
Department for Business, Energy, and Industrial 
Strategy (BEIS), the government agency in charge 
of this amendment, explains that this legislation is 
intended to make TCFD-aligned climate-related 
financial disclosures mandatory (BEIS, 2022). 

However, double materiality refers to the 
importance of the impact of corporate activities 
on sustainability issues as a criterion for judgment. 
Some explanations are as follows: Double mate-
riality determines whether sustainability-related 
information is “material” and requires disclosure, 
which includes financial materiality (whether 
sustainability has a significant financial impact 
on the company) and impact materiality (whether 
the company significantly impacts people and the 
environment) (Matsumoto, 2024).



9 New Sustainability Disclosure Requirements for Listed Companies in Japan 103

The European Union (EU) has required the 
disclosure of non-financial information, including 
sustainability information, through the Non-
financial Reporting Directive of 2014. The Corpo-
rate Sustainability Reporting Directive (CSRD), 
which was implemented in January 2023, has 
extended the scope of the entity applied and 
enhanced the contents of required disclosure 
information, according to the European Sustain-
ability Reporting Standards (ESRS). The ESRS 
sets disclosure standards for each environmental 
(E), social (S), and governance (G) areas in 
addition to general disclosure standards. Among 
these, ESRS E1 has established disclosure stan-
dards related to climate change. CSRD’s adoption 
of double-maternity characterizes this approach. 
When determining whether certain sustainability-
related information is material and requires disclo-
sure, financial materiality (that is, whether the 
matter has a significant financial impact on the 
company) and impact materiality (the impact of 
the company on people and the environment) are 
considered in the evaluation. Under this concept, 
if a corporate activity had a material impact on 
the environment, even if it does not affect the 
company’s financial position, the activity is mate-
rial and must, therefore, be disclosed. In the EU, 
there is strong advocacy for corporate governance 
that criticizes the shareholder-first principle that 
companies should be managed to benefit share-
holders and integrates a sustainability perspec-
tive (Kansaku, 2022), and the concept of double 
materiality can be understood in this context 
(Matsumoto, 2024). 

9.4.2 Criteria for Materiality 
of Sustainability 
Information in the Amended 
Disclosure Ordinance 

As mentioned in Sect. 9.4.1, in Japan, it is conven-
tionally known, at least among professionals 
involved in sustainability information disclosure 
practices and those in charge of such information 
disclosure at listed companies, that two types of 
materiality, single and double materiality, exist. 

What position do you think our Disclosure Ordi-
nance, revised in 2023, will take with respect to 
how materiality is viewed? 

First, from the viewpoint of single materi-
ality, if sustainability information is material to 
investors’ investment decisions in that it affects the 
financial condition of the company, the disclosure 
of sustainability information is required. Second, 
based on double materiality, if a company has a 
significant impact on the environment or society, 
even if the sustainability information does not 
affect the financial condition, the company should 
be required to disclose such information. In addi-
tion to these two positions, the third position 
requires disclosure if the sustainability informa-
tion is important for its shareholders’ investment 
decisions in that “I want to invest in a sustain-
able company” or “I do not want to invest in a 
company that does not consider sustainability,” 
even if the information is not important for normal 
investment decisions. 

The Financial Services Agency staff explained 
that, as mentioned in Sect. 9.2, each listed 
company determines the need for disclosure by 
assessing materiality from the perspective of 
investors’ investment decisions through the “gov-
ernance” and “risk management” frameworks 
and that the decision whether to disclose infor-
mation is based on whether it is material to 
investors’ investment decisions. Since the deci-
sion to disclose information is based on whether 
it is material to investors’ investment decisions, 
it is considered from the standpoint of single 
materiality. 

It has also been highlighted that adopting 
a double materiality approach to the Disclo-
sure Ordinance is inconsistent with the purpose 
of the Financial Instruments and Exchange Act 
(Matsumoto, 2024), which is a statute whose 
main objective is to ensure fairness in the market 
and protect investors. It includes a provision that 
prescribes liability for damages to investors in 
the event of misstatements or omissions in annual 
securities reports (the Financial Instruments and 
Exchange Act, Article 18). These provisions are 
based on the premise that an annual securities 
report discloses information that is material for



104 I. Kawashima

investors’ investment decisions. Investors who 
are assumed to be material in their investment 
decisions intend to profit from their investments. 
Therefore, the Act assumes that investors’ invest-
ment decisions are based on their knowledge of 
matters that affect a company’s financial condi-
tion and require disclosure of such information 
when it is material to their investment deci-
sions. This is not an investment decision from 
the perspective of investing in sustainable compa-
nies. While there may be various reasons why 
investors invest in a company, it would be difficult 
and impractical for a company to ascertain these 
reasons. Third, what companies should disclose 
as a matter of statutory disclosure would also 
vary from investor to investor. In this respect, it 
is incompatible with the Disclosure Ordinance 
under the Financial Instruments and Exchange 
Act. 

Until now, many Japanese-listed companies 
have disclosed sustainability information in 
voluntary disclosure documents, such as consol-
idated or sustainability reports. In some cases, 
sustainability information is disclosed based on 
double materiality. According to the amended 
Disclosure Ordinance, the content required to be 
disclosed in annual securities reports is based 
on single materiality. This should be emphasized 
more. It is desirable that sustainable informa-
tion, which is disclosed by listed companies based 
on the criterion of whether the company has a 
material impact on people and the environment, 
be disclosed continuously in voluntary disclosure 
documents. 

9.5 Trends in Sustainability 
Disclosure Standards 

9.5.1 Disclosure Standard 
of Sustainability 
Information 

Supporting Principle 3-1➂ of the JPCG Code 
refers to a disclosure framework as “…the quality 
and quantity of disclosures based on the TCFD 
or an equivalent framework.” The TCFD is an 
organization established by the Financial Stability 

Board at the request of the G20 as the standard-
setting body for climate-related financial informa-
tion disclosure; it published its recommendations 
in 2017 and its revised version in 2021 (TCFD 
Recommendations). One key feature of the TCFD 
Recommendations is a strong focus on the risks 
and opportunities related to the transition to a 
lower-carbon economy .

Of particular interest in the TCFD Recom-
mendations is the content related to greenhouse 
gas (GHG) emissions, which are high-profile 
components of climate-related financial informa-
tion. Disclosure of GHG emission is included in 
the “metrics and targets,” which covers Scope 1 
(all direct emissions by business entities), Scope 
2 (indirect emissions from the consumption of 
electricity, heat and steam purchased by busi-
ness entities), and Scope 3 (other indirect emis-
sions not covered by Scope 2). It includes emis-
sions upstream (for example, suppliers) and down-
stream (for example, customers) of the business 
entity. Scopes 1 and 2 should be disclosed by all 
business entities regardless of materiality assess-
ment, and Scope 3 should be disclosed according 
to the standard of materiality. However, all busi-
ness entities should consider the disclosure of 
Scope 3. 

The UK Companies Act, which implemented 
the disclosure of climate-related financial infor-
mation in early 2022 ahead of Japan, includes 
provisions for the disclosure of sustainability 
information consistent with the TCFD Recom-
mendations. The UK Companies Act also adopts 
the four core elements, “governance,” “strategy,” 
“risk management,” and “KPIs (instead of 
metrics) and targets,” the same as the Disclo-
sure Ordinance, for the disclosure requirements 
originally recommended by the TCFD. 

In addition to the TCFD, various standard-
setting bodies, such as the International Inte-
grated Reporting Council, have developed disclo-
sure standards. Amid this situation, in which 
multiple standards and standard-setting bodies 
coexist, in November 2021, the ISSB4 was 
established by the IFRS Foundation under its

4 With the establishment of the ISSB, standard-setting 
bodies were converging as well, with some standard-setting
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umbrella. The IFRS Foundation is an estab-
lished international accounting standard-setting 
body.5 In 2022, the ISSB published an exposure 
draft of the Sustainability Disclosure Standard for 
public comment. In June 2023, it published IFRS 
S1, “General Requirements for Disclosure of 
Sustainability-related Financial Information,” and 
IFRS S2, “Climate-related Disclosures,” as the 
IFRS Sustainability Disclosure Standard (Yasui, 
2023b).6 

IFRS S1 is a comprehensive standard that 
applies to sustainability information in general, 
is not limited to specific themes such as climate 
change, and is used whenever a business discloses 
sustainability information based on ISSB stan-
dards. Within S1, a content called Core Content 
defines standards to be followed when there 
is no standard called “thematic requirements” 
for specific themes, such as biodiversity. This 
core content is then described in a manner that 
follows the framework of the four elements of the 
TCFD Recommendations (governance, strategy, 
risk management, and metrics and targets). 
The IFRS S2 establishes a disclosure standard 
for climate-related information on sustainability-
related topics. As for “metrics and targets,” IFRS 
S2 requires to disclose the absolute total amount 
of GHG emissions, classified into Scope 1, Scope 
2, and Scope 3. 

The IFRS Sustainability Disclosure Standards 
are expected to be incorporated into domestic 
statutory disclosure rules in the near future. The 
Sustainability Standards Board of Japan (SSBJ) 
was established in July 2022 under the Finan-
cial Accounting Standards Foundation (FASF) to 
study and develop specific domestic disclosure 
standards and to contribute to the development of 

organizations joining and merging with the IFRS Foun-
dation and the TCFD had ceased its activities (Kurosaki, 
2024). 
5 Under the umbrella of the IFRS Foundation is the 
International Accounting Standards Board (IASB), which 
develops IFRS accounting standards. 
6 Currently, it seems to be understood that the only specific 
IFRS sustainability disclosure standard to be applied is 
IFRS S2, and that sustainability-related risks and oppor-
tunities other than climate-related risks are subject to the 
provisions of IFRS S1.

international sustainability disclosure standards. 
The SSBJ provided comments on the Exposure 
Draft of the Sustainability Disclosure Standards 
published in June 2023 by the ISSB, based on 
requests from Japanese investors and companies 
(Kawanishi, 2023). In addition, in response to the 
announcement of the IFRS sustainability disclo-
sure standards in 2023, the SSBJ indicated that 
it planned to publish the Exposure Draft by the 
end of fiscal year 2023 (by March 31, 2024, at 
the latest), and to finalize the domestic disclo-
sure standards by the end of FY 2024 (Yasui, 
2023b), and published its exposure draft on 
March 29, 2024. The SSBJ also anticipates setting 
Japanese sustainability disclosure standards based 
on the IFRS Sustainability Disclosure Standards 
as a starting point, expected to be internationally 
consistent (Kawanishi, 2023).7 

9.5.2 Standards of Audit, 
Assurance, Etc. 

The International Auditing and Assurance Stan-
dards Board (IAASB), an international assur-
ance standard-setting body, was discussing the 
development of third-party assurance to disclose 
sustainability information (Yasui et al., 2024), and 
approved International Standard on Sustainability 
Assurance 5000 (ISSA 5000) on September 20, 
2024. With this milestone, IAASB will finalize 
the text of the standard for certification by the 
Public Interest Oversight Board, and expects 
to formally publish by the end of the year 
(IAASB, 2024). In the near future, third-party 
assurance will be required to ensure the relia-
bility of the disclosed sustainability information 
including climate change, and other non-financial 
information.8 

7 On March 29, 2024, SSBJ published the Exposure 
Drafts of the Sustainability Disclosure Standards which 
include Universal Sustainability Disclosure Standard expo-
sure draft, Theme-based Disclosure Standard exposure 
draft No.1 “General Disclosures,” and Theme-based No.2 
“Climate-related Disclosures.” 
8 Given that this is an area requiring diverse expertise, 
it is also important to secure a broad range of assur-
ance providers. In March 2024, the first meeting of the
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The Securities Instruments and Exchange Act 
requires that an internal control report, which is 
a report on the management’s assessment of the 
so-called internal control system, be submitted 
to the Prime Minister together with an annual 
securities report. The internal control report must 
be certified by a certified public accountant or 
an audit firm. The items stated in the internal 
control report include the names of the stan-
dards used to establish and operate internal 
controls, which are the “Standards for Assess-
ment and Audit of Internal Control over Finan-
cial Reporting and Implementation Standards 
for Assessment and Audit of Internal Control 
over Financial Reporting” set forth by the Busi-
ness Accounting Council. In 2023, the Business 
Accounting Council revised the “Standards and 
Practice Standards for Management Assessment 
and Audit” for the first time in 15 years and the 
corresponding Cabinet Office Ordinance (Internal 
Control Ordinance), which is effective for the 
assessment and audit of internal controls for fiscal 
years beginning on or after April 2024. 

There are various amendments, but one of 
the most important is that “reliability of finan-
cial reporting,” which was previously considered 
one of the objectives of internal control, has been 
amended to “reliability of reporting,” and “relia-
bility of reporting means to ensure the reliability 
of reporting (including non-financial information) 
within and outside the organization.” The back-
ground of this amendment is that the 2013 revision 
of the Committee of Sponsoring Organizations 
of the Tredway Commission (COSO) report on 
the basic framework for internal control expanded 
“financial reporting” to “reporting (including non-
financial reporting and internal reporting).” It is 
explained that the revision was based on the 
expansion of the term “financial reporting” to 
“reporting (including non-financial reporting and 
internal reporting)” and the recent disclosures 
about sustainability and other non-financial infor-
mation (Saitō et al., 2023). However, the Busi-
ness Accounting Council also states that the 

Financial System Council’s Working Group on Sustain-
ability Information Disclosure and Assurance was held, 
and discussions are ongoing. 

medium- to long-term issue to be addressed is 
the treatment of non-financial information, such 
as sustainability, in internal control reports. 

9.6 Status of Statutory 
Disclosures on Sustainability 

Finally, we address some basic problems with 
the amended Disclosure Ordinances. The first 
problem is that the purpose and content of the 
required disclosures are unclear. Even Note 10-
2 in Form 3 (Note 30-2 in Form 2) are unclear 
about what “materiality,” the criterion for whether 
to include “strategy” and “metrics and targets,” 
means in terms of importance. Considering the 
Financial Services Agency’s view of the public 
comments on the draft amendment to the Disclo-
sure Ordinance, the intention of the Financial 
Services Agency is finally clear, that is, its impor-
tance from the perspective of investors’ invest-
ment decisions. The Note 10-2 in Form 3 that 
“governance” refers to “…the process, control and 
procedures of governance to monitor and manage” 
is also not easy to understand. When “strategy” 
and “metrics and targets” are not disclosed, it 
would be difficult to know that the disclosure of 
this fact and the rationale for it is expected without 
looking at the “Attachment.” 

The UK Companies Act, amended in 2022, 
introduced a statutory disclosure regime with 
a TCFD-aligned non-financial and sustainability 
information statement. For example, for the 
disclosure item corresponding “governance,” “a 
description of the company’s governance arrange-
ments in relation to assessing and managing 
climate-related risks and opportunities” (Compa-
nies Act 2006, sec. 414CB, subsection 2A(a)), the 
non-binding guidance of the BEIS states that for 
subsection 2A(a), “The information should enable 
a user of the accounts to understand which person 
or committee has the responsibility for identifying 
and considering climate-related risks and oppor-
tunities, including how frequently those matters 
are considered,” and “The information should also 
enable a user of the accounts to understand the 
extent to which information relating the climate-
related risks and opportunities is considered by the
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Board,” are required to be stated, and “If no direc-
tors have oversight of climate-related risks and 
opportunities and /or no person or persons within 
the company have responsibility for assessing or 
managing climate-related risks and opportunities, 
then this should be stated” and so on (BEIS, 2002, 
pp. 10–11). By explaining the details specifically, 
we strive to enrich the descriptive content. Also, 
under the UK Companies Act, items equivalent to 
“strategy” and “metrics and targets” are allowed 
to be omitted in whole or in part, when they 
are not reasonably believed to be necessary for 
understanding the company’s business. However, 
in such cases, the UK Companies Act requires a 
clear and reasonable explanation of the reasons 
for omissions. It is also interesting that explana-
tions of relevant descriptions and other matters 
are summarized in the non-binding guidance of 
the BEIS. 

Note 2 in the Attachment refers to the descrip-
tion of GHG emissions in the Report of the Disclo-
sure Working Group of the Financial System 
Council, published on June 13, 2023. That is, 
considering the fact that GHG emissions are an 
effective indicator that contributes to construc-
tive dialogue between investors and companies, 
companies are expected to actively disclose their 
Scope 1 (direct emission by the company itself), 
Scope 2 (indirect emission from the use of elec-
tricity, heat, and steam supplied by other compa-
nies) GHG emission in particular, based on a 
judgment of materiality, given that the business 
conditions and management environment of each 
company, and Scope 3 which refers to indirect 
emissions (emission from other companies related 
to the company’s activities) other than Scope 1 and 
Scope 2. 

According to a newspaper (the Nihon Keizai 
Shinbun) report dated August 22, 2024, based on 
the annual securities reports of 3553 listed compa-
nies for FY 2023 (April 2023 to March 2024), 802 
companies disclosed Scope 1, and 807 companies 
disclosed Scope 2 GHG emissions from energy 
used at their base (both 23% of the total compa-
nies). Scope 3 was disclosed by 157 companies 
(4%). Only 83 companies (2%) received assur-
ance or verification from a third-party certification 
body to ensure the reliability of their emissions 

data. The Financial Services Agency is currently 
working on rules for sustainability information 
disclosure, including GHG emissions disclosure, 
and companies listed on the Prime Market of the 
Tokyo Stock Exchange with a market capitaliza-
tion of three trillion yen or more will be required 
to disclose up to Scope 3 by the fiscal year ending 
March 2027. The number of companies subject to 
this disclosure requirement is expected to increase 
stepwise. 

9.7 Concluding Remarks 

Looking at the annual securities reports after the 
application of the amended Disclosure Ordinance, 
there are noticeable examples where “strategy” 
and “metrics and targets” for climate change are 
not described, and in these cases the reason for 
non-description is not mentioned. As a general 
trend, climate-related disclosure is buried in other 
disclosure themes such as human capital, diver-
sity, and the gender wage gap. 

In addition, it seems to be related to this 
first problem; it has been pointed out that in 
many Japanese-listed companies, there are still 
many cases where the sustainability initiatives 
department is the traditional CSR department; 
thus, sustainability-related initiatives are superfi-
cially implemented in a manner inconsistent with 
business strategies (Yasui, 2023a). Therefore, the 
BEIS guidance approach should be used as a refer-
ence. Although it may vary depending on the type 
of industry and the category of business, how 
to incorporate sustainability initiatives into busi-
ness strategies and connect them to profit oppor-
tunities and risk reduction—in other words, the 
creation and improvement of corporate value— 
is becoming increasingly important in business 
activities and is also of high interest to investors. 
Companies that disclose sustainability informa-
tion and those in charge of disclosure legislation 
need to be fully aware of this fact.9 

9 The Financial Services Agency has also made efforts to 
further enhance disclosures and raise the level of disclo-
sure content by publishing “Good Practices for Disclo-
sure of Descriptive Information 2023” (disclosure of 
sustainability-related concepts and initiatives), but it seems
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In addition, there are some important issues. 
In Japan, listed and some other companies 
must disclose sustainability-related information, 
including information on climate change, in 
their annual securities reports. Most unlisted 
companies, even large ones, are not subject to 
the Financial Instruments and Exchange Act 
and are not required to disclose sustainability-
related information. However, the UK Compa-
nies Act adds large private companies and limited 
liability partnerships to the list of the compa-
nies needed to make mandatory climate-related 
financial disclosures, along with listed compa-
nies and other quoted companies.10 The Corpo-
rate Sustainability Reporting Directive of the 
EU also expands the scope of its application 
to large socially influential business entities, in 
addition to listed companies. In Japan, when 
the climate-related disclosure requirements for 
listed companies are expanded to Scope 3, listed 
companies obliged to disclose their GHG emis-
sions will need to know the GHG emissions of 
upstream companies (their suppliers) and down-
stream companies (their retail dealers, distrib-
utors, and so on). The need for large unlisted 
companies to disclose sustainability-related infor-
mation, including climate-related information, 
remains an important issue for the future. 

It is expected that by addressing these indi-
vidual issues, the efforts of Japanese-listed 
companies toward climate change will be reflected 
in their climate change-related financial disclo-
sures. As climate change-related financial disclo-
sures are enhanced, the entire corporate society 
will be involved, moving toward the realization of 
a carbon-neutral society. 

that the basic message is lacking or not being communi-
cated enough. On March 29, 2024, the Financial Services 
Agency released “Matters to keep in mind when Preparing 
and Submitting Annual Securities Reports (including a 
collection of sample disclosures that can be used as a 
reference when addressing issues related to sustainability 
disclosure) and regarding the Implementation of Annual 
Securities Report Reviews (2024).” 
10 The climate-related financial disclosure requirements 
under the UK Companies Act apply to unlisted compa-
nies and large LLPs which have more than 500 employees 
and a turnover of more than 500 million pounds in addition 
to relevant Public Interest Entities. 
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hoshō (Sustainability, nonfinancial reporting and assur-
ance). Kansayaku (Auditor), 759, 28–37. 

Matsumoto, N. (2024). Sasutenabiritii jōhōkaizi o meguru 
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Abstract 

This chapter explores the role of multinational 
companies (MNCs) in advancing the Sustain-
able Development Goals (SDGs) through 
localized strategies and innovative sustain-
ability management. The SDGs, a global 
framework with 17 goals and 169 targets, 
require addressing the complex intercon-
nections among environmental, social, and 
economic dimensions. MNCs that leverage 
their resources, global reach, and technolog-
ical expertise are key actors in minimizing 
trade-offs and maximizing synergies among 
these goals. This chapter emphasizes the 
importance of circular economy models and 
region-specific approaches, such as the French 
concept of “terroir,” which integrates natural, 
cultural, and social resources to create sustain-
able solutions. This highlights how MNCs 
can adapt to local contexts, mitigate the “lia-
bility of outsidership,” and foster collabora-
tion with regional stakeholders. By aligning 
global strategies with local needs, MNCs 
can contribute to regional revitalization and 
broader sustainability goals. Despite chal-
lenges such as balancing global and local 

S. Hasegawa (B) 
Waseda University, Tokyo, Japan 
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priorities and addressing negative spillovers, 
this chapter argues that MNCs have a unique 
opportunity to link local initiatives with 
global frameworks. By developing scalable and 
sustainable models, MNCs can play a trans-
formative role in achieving the SDGs and 
significantly impact sustainable development 
worldwide. 

Keywords 

Multinational companies · Circular 
economy · Terroir · International spillovers ·
Trade-offs 

10.1 Introduction 

This chapter examines how multinational compa-
nies (MNCs) can advance sustainable develop-
ment by adopting localized strategies and circular 
economic models. Leveraging regional resources 
and managing the complex interactions among the 
Sustainable Development Goals (SDGs), MNCs 
can minimize trade-offs, foster synergies, and 
drive sustainable value creation. By integrating 
global strategies with region-specific approaches, 
MNCs can make meaningful progress toward 
achieving the SDGs, including the transition to 
a carbon-neutral society.
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The SDGs adopted by the United Nations 
in 2015 provide a comprehensive global frame-
work for addressing humanity’s most pressing 
and urgent challenges (UN, 2015). Comprising 
17 goals and 169 targets, the SDGs encom-
pass all dimensions of sustainability—environ-
mental, economic, and social—while calling 
for the cooperation of governments, busi-
nesses, NGOs, civil society, and individuals 
under the guiding principle of “leaving no one 
behind.” These goals include eradicating poverty 
and hunger, promoting education, achieving 
gender equality, combating climate change, and 
promoting sustainable consumption and produc-
tion. 

Among the stakeholders, MNCs are expected 
to play a key role in achieving SDGs (Burritt et al., 
2018). With their ability to leverage innovation, 
capital, market access, and expertise, MNCs are 
well-positioned to deliver sustainable solutions. 
They bear the responsibility of addressing not only 
global challenges but also those unique to specific 
regions. 

However, these challenges are intricately inter-
woven, and addressing individual SDGs alone 
cannot resolve them. In particular, trade-offs 
between goals (e.g., economic growth vs. envi-
ronmental protection or social equity vs. cost effi-
ciency) have emerged as significant obstacles to 
achieving SDGs (Kroll et al., 2019). Thus, strate-
gies that comprehend the interconnections among 
goals and maximize synergies are required. Addi-
tionally, the uneven prioritization of issues and 
progress across countries and regions complicates 
global efforts to achieve SDGs. MNCs face the 
challenge of reconciling their dual responsibilities 
of contributing to SDGs while pursuing economic 
profits. 

Region-specific approaches have become 
increasingly important for this complex land-
scape. For example, the French concept of 
“terroir,” which emphasizes the use of region-
specific natural, cultural, and social resources, 
demonstrates the potential to create synergies 
among SDG targets while mitigating trade-offs 
(Leedon et al., 2021). Such approaches offer effec-
tive ways to link regional challenges to global 
sustainability goals. 

This chapter examines how MNCs can 
contribute to achieving the SDGs. Specifically, it 
discusses how adopting circular economy models 
and implementing localized SDGs utilizing 
regional characteristics can lead to sustainable 
value creation. Furthermore, this chapter offers 
new perspectives on aligning sustainability efforts 
at both the regional and global levels by managing 
the interactions among the SDGs. 

10.2 Sustainable Development 
and MNCs 

Multinational companies (MNCs) operate across 
borders (Bartlett & Ghoshal, 1989). Borders 
have always existed, and the history of interna-
tional business is characterized by overcoming 
these boundaries to drive growth and evolu-
tion (Hasegawa, 2025; Jones, 2004). Today, 
rising geopolitical risks, regional conflicts, anti-
globalization trends, and pandemic outbreaks 
are creating new borders and fragmenting the 
global economy. Modern MNCs are increasingly 
compelled to rethink and rebuild their interna-
tional businesses across these boundaries. 

Sustainable development (SD) presents 
another type of border that MNCs must navigate. 
The Brundtland Report defines SD as devel-
opment that “meets the needs of the present 
without compromising the ability of future 
generations to meet their own needs” (WCED, 
1987). This concept extends beyond intergener-
ational equity to intragenerational equity, which 
requires preserving and improving environmental, 
economic, and social systems (Milne & Gray, 
2013). Operating across diverse nations and facing 
institutional pressures regarding environmental 
and social accountability often limit the profit-
maximizing behaviors of MNCs (Kostova & 
Roth, 2002) and affect their financial perfor-
mance (Eccles et al., 2014). Under SD constraints, 
MNCs must fundamentally reorganize their loca-
tion portfolios, governance structures, and supply 
chains (Brouthers, 2002; Pinkse & Kolk, 2008). 

At the same time, MNCs often wield an influ-
ence that surpasses that of nation-states, signifi-
cantly impacting the global economy and societies
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of their home and host countries. As innovators 
in products, technologies, and business models, 
MNCs are expected to play a critical role in 
addressing global SD challenges (Bocken et al., 
2014; Schaltegger & Wagner, 2011; Voegtlin & 
Scherer, 2017). 

However, the pursuit of corporate profits 
often conflicts with the societal goals of SD. 
Historically, addressing this dilemma involved 
viewing economic, social, and environmental 
dimensions separately. Firms would redistribute 
economic gains to address environmental and 
social issues through voluntary or regulatory 
mechanisms, often as a form of rhetorical corpo-
rate social responsibility (CSR) or philanthropy 
(Jones, 2023). 

In the 1990s, it was recognized that some 
environmental and social values overlapped with 
economic values. For instance, environmental 
pollution and health hazards caused by facto-
ries were found to harm corporate value itself, 
leading to the emergence of the “intersection of 
sustainability,” where environmental, social, and 
economic dimensions converge (see Fig. 10.1). 
Consequently, the “triple bottom line” framework, 
which evaluates corporate performance across 
financial, environmental, and social metrics, 
gained prominence (Elkington, 1994).

Efforts to preserve and enhance environ-
mental and social values are not merely cost 
burdens for firms. For example, efforts to reduce 
pollution often drive innovation, resulting in 
improved resource efficiency, which “offsets” 
pollution reduction costs (Porter & van der Linde, 
1995). Additionally, environmental strategies can 
enhance resilience to future risks, such as climate 
change and resource depletion, and stabilize long-
term revenue (Eccles et al., 2014). Creating and 
expanding “sustainable value” can also enhance 
shareholder value (Hart & Milstein, 2003). 

As the potential for creating sustainable 
value expanded, the 2010s witnessed a paradigm 
shift; economic value is now recognized as 
being entirely embedded within social and envi-
ronmental values (Giddings et al., 2002;  see  
Fig. 10.1). Environmental and social degrada-
tion threatens corporate survival (Hart, 1995), 
and economic activities must coexist with 

healthy environmental and social foundations 
(Bansal & DesJardine, 2014; Hart & Dowell, 
2011). Business innovations created by this coex-
istence can further enhance economic value, 
paving the way for concepts such as “creating 
shared value” (CSV) management (Porter & 
Kramer, 2019) or “true sustainability” manage-
ment (Dyllick & Muff, 2016), which MNCs must 
pursue (Hasegawa, 2023). 

10.3 Current Status 
and Challenges of the SDGs 

The 17 SDGs and their 169 associated targets 
highlight a wide range of critical development 
challenges that encompass environmental, social, 
and economic dimensions (UN, 2014). Since their 
adoption by the United Nations in September 
2015, the SDGs have been a guiding framework 
for all stakeholders—nations, regions, corpora-
tions, NGOs, and citizens—to implement the 
2030 Agenda for Sustainable Development (UN, 
2015). From the 1992 United Nations Framework 
Convention on Climate Change (UNFCCC) in 
Rio de Janeiro to the 1997 Kyoto Protocol to the 
2009 Copenhagen Climate Change Conference 
(COP15), the unanimous adoption of the SDGs 
reflects a growing global awareness of the severe 
risks posed by human activity often referred to as 
the “Great Acceleration.” This includes crossing 
“Planetary Boundaries,” leading to irreversible 
“Regime Shifts” in Earth’s systems and threat-
ening humanity’s survival (IPCC, 2023; Rock-
ström & Klum, 2015; Rockström et al., 2009). 

10.3.1 Delays in Achieving 
the 2030 Agenda 

Despite this urgency, progress toward the 2030 
Agenda has been disappointing. Significant chal-
lenges remain in achieving the goals related to 
climate change and SD. At COP26 in 2021, 
serious concern was raised that even if all Nation-
ally Determined Contributions were fully imple-
mented, global greenhouse gas emissions in 2030 
would still increase by 13.7% compared to 2010
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Fig. 10.1 Changing pattern of dimensions of sustainable development. Source Author’s elaboration based on Tanguay 
et al. (2009)

levels (UNFCCC, 2021). Moreover, the projected 
timelines for achieving SDGs continue to be 
extended (UN, 2024c). In a 2023 expert group 
evaluation of the progress of the 2030 Agenda, 
it was again underscored that many goals remain 
far from being achieved (Nilsson et al., 2024). 

In particular, developing countries are facing 
slow progress in reducing greenhouse gas emis-
sions, protecting ecosystems, and addressing 
poverty and hunger (UN, 2024b). Voluntary 
National Reviews shared at the United Nations 
High-Level Political Forum also reveal signifi-
cant disparities in SDG implementation between 
developed and developing nations (GRI, 2023; 
UN, 2021). Although data inconsistencies make 
precise comparisons difficult, consistent reports 
highlight delays in developing nations (Nilsson 
et al., 2024). 

The COVID-19 pandemic has further hindered 
global progress in achieving the SDGs (Sachs 
et al., 2024). Recovery packages have often prior-
itized carbon-intensive industries, while conflicts, 
wars, and responses to extreme weather events in 
certain regions have exacerbated setbacks. As of 
2024, only 16% of these goals are progressing, 
whereas the remaining 84% are either stagnant 
or regressing (Sachs et al., 2024). Particularly, 
SDG 2 (Zero Hunger), SDG 11 (Sustainable Cities 
and Communities), SDG 14 (Life Below Water), 
SDG 15 (Life on Land), and SDG 16 (Peace, 
Justice, and Strong Institutions) are noted to be 
“particularly off-track” (Sachs et al., 2024). The 
UN (2024b) similarly indicates that “the world is 
severely off track to realize the 2030 Agenda,” 
revealing that achieving the goals by 2030 is 
nearly impossible (see Fig. 10.2).
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Fig. 10.2 Progress assessment for the 17 Goals based 
on assessed targets by Goal (%). From The Sustain-
able Development Goals Report 2024, by UN/DESA, 
©2024 United Nations. Reprinted with the permission of 
the United Nations. This publication is released under 

a Creative Commons Attribution 4.0 International (CC 
BY 4.0) license, except for the figure from The Sustain-
able Development Goals Report 2024, which is used with 
permission from the United Nations and is not covered 
under the CC BY license 

In response, a group of ten scientists called 
for intensified efforts to achieve the SDGs and 
proposed extending the target deadline to 2050, 
along with a roadmap for these adjustments (Fuso 
Nerini et al., 2024). Furthermore, there is a 
growing interest in approaches that focus on the 
interactions among different goals to break the 
current impasse. The United Nations’ “Decade 
of Action” initiative emphasizes that focusing 
solely on individual goals or targets is insuffi-
cient; instead, synergy effects should be lever-
aged by optimizing relationships among goals 
(Pradhan, 2019; UN, 2024a; UNDP, 2019). Thus, 
addressing SD requires a holistic approach that 
minimizes trade-offs and maximizes synergies 
across goals (Kroll et al., 2019; Nilsson et al., 
2018). 

10.3.2 Interconnected Goals 
and Targets 

The SDGs and their associated targets are intri-
cately interdependent and form a complex web of 
linkages. Figure 10.3, derived from network anal-
ysis (Le Blanc, 2015), illustrates the connections 
among the 16 SDGs (excluding SDG 17). These 
connections are identified based on the presence of 
references to other goals in the target text. Direct 
and indirect linkages mediated by specific targets 
were included in the analysis. For instance, SDG 
6 (Clean Water and Sanitation) Target 6.3 refer-
ences SDG 3 (Good Health and Well-being), and 
SDG 12 (Responsible Consumption and Produc-
tion, RCP), creating direct linkages between SDG 
6 and these goals. Moreover, Target 6.3 acts as
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an intermediary, establishing an indirect linkage 
between SDGs 3 and 12. The strength of these 
connections is represented in Fig. 10.3 by the 
thickness of the edges between the goals.

Unlike the Millennium Development Goals 
(MDGs), which started in 2000, the SDGs were 
intentionally designed as an integrated system, 
emphasizing the linkages between goals (Kanie 
et al., 2017). Figure 10.3 illustrates the complexity 
of the network. Strong linkages were observed 
between SDG 4 (Quality Education) and 5 
(Gender Equality), SDG 1 (No Poverty) and 
10 (Reduced Inequalities), and SDG 10 and 16 
(Peace, Justice, and Strong Institutions). Addi-
tionally, goals such as SDG 12 (RCP), SDG 
10 (inequality), SDG 1 (poverty), SDG 2 (Zero 
Hunger), and SDG 4 (education) exhibited a 
high degree centrality, indicating their numerous 
connections with other goals. Conversely, SDG 14 
(Life Below Water), 7 (energy), and 9 (industry 
and infrastructure) had relatively low centrality. 

While these interconnections highlight the 
interdependencies among the SDGs, they do not 
indicate whether the effects are positive (syner-
gistic) or negative (conflicting). A closer exami-
nation of the specific means required to achieve 
targets, many of which are embedded in the 
targets themselves, reveals various options. For 
example, SDG 7 (Affordable and Clean Energy) 
Target 7.2 aims to “substantially increase the share 
of renewable energy.” Achieving this requires 
choosing among energy sources such as solar, 
wind, hydro, geothermal, and biofuels while also 
considering Targets 7.3 (improvement in energy 
efficiency) and 7.1 (universal access to affordable, 
reliable, and modern energy services) (IEA, 2021; 
Jacobson & Delucchi, 2011). These decisions are 
further influenced by technological, economic, 
and social trends, and require complex policy 
judgments (Kalghatgi, 2022). 

The selected measures often impact other goals 
and targets (Stafford-Smith et al., 2017). For 
instance, electric vehicles (EVs) emit no CO2 

during operation compared with conventional 
internal combustion engine vehicles (ICEVs), 
aligning with SDG 3 (Good Health) and 
SDG 13 (Climate Action). Policies in many 
countries incentivize EV adoption. EVs also 

strengthen industrial foundations through tech-
nological innovation and infrastructure develop-
ment (SDG 9), and when integrated with solar 
power systems (V2H: Vehicle-to-Home), they 
enhance energy self-sufficiency (SDG 7). They 
also contribute to sustainable and resilient urban 
development (SDGs 11, 13). 

However, the use of EVs remains challenging. 
Over the lifecycle of batteries, including raw 
material procurement, manufacturing, disposal, 
and recycling, EVs rely heavily on CO2-intensive 
industries. While estimates suggest that EV life-
cycle emissions of CO2 are less than half of those 
of ICEVs (IEA, 2024), the outcomes depend on 
factors such as electricity sources (renewable vs. 
fossil fuels), vehicle longevity, and usage patterns 
(Hawkins et al., 2013). Furthermore, mining rare 
metals for EV batteries (e.g., lithium, nickel, 
cobalt, and manganese), which is projected to 
quadruple in demand by 2040 (IEA), poses envi-
ronmental risks such as deforestation, ecosystem 
toxicity, human health impacts, labor exploitation, 
and resource depletion (Slack, 2012). Refining 
processes for these metals often rely on coal-fired 
power, further increasing greenhouse gas emis-
sions (Norgate & Haque, 2010). Additionally, the 
disposal of batteries generates e-waste and chem-
ical waste, which harm both human health and the 
environment (Gaines, 2014). 

While EV adoption is accelerating in emerging 
economies, the recycling and reuse of battery 
materials significantly lag behind stricter regula-
tions in regions such as the European Union (EU) 
and the US. Recycling processes often consume 
large amounts of energy and chemicals (Neumann 
et al., 2022). These negative aspects suggest that 
an unchecked transition to EVs could conflict with 
SDGs 3, 7, and 8 (Decent Work and Economic 
Growth), 12, 14 (Life Below Water), and 15 (Life 
on Land). 

Therefore, the SDGs form a highly interde-
pendent system in which trade-offs and syner-
gies coexist among their targets and implemen-
tation measures (Alcamo et al., 2020; Nilsson 
et al., 2016). Achieving the 2030 Agenda requires 
clarifying these complex interaction mechanisms 
to minimize trade-offs and maximize synergies 
(Kroll et al., 2019; Nilsson et al., 2018). The
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Fig. 10.3 Links between the SDGs through targets: an 
aggregated picture. Note The numbers next to the edges 
indicate the number of targets linking different goals. 
Source From Towards Integration at Last? The Sustainable 

Development Goals as a Network of Targets, by David Le 
Blanc, ©2015 United Nations. Reprinted with the permis-
sion of the United Nations. This figure is not available 
under a Creative Commons license

isolated pursuit of individual SDGs can negatively 
affect others, making it essential to maintain a 
balanced approach (Allen et al., 2019; Pradhan 
et al., 2017). 

Efforts to quantitatively assess SDG interac-
tions are numerous but challenging owing to diffi-
culties in capturing and monitoring 232 indica-
tors for SDG targets (Cling & Delecourt, 2022; 
Renaud et al., 2022). Evaluations also depend 
on the interpretation of targets within specific 
contexts and the selection of significant interac-
tions from countless possibilities, leading to vari-
ability in the results across goals (Anderson et al., 
2022; Coenen et al., 2022; Fuso Nerini et al., 
2018; IPCC, 2023; Nilsson et al., 2016; Pradhan 
et al., 2017; Weitz et al., 2018). These interactions 
differ not only between countries and regions but 
also among sectors and stakeholders (Lusseau & 
Mancini, 2019; Scherer et al., 2018; Warchold 
et al., 2020). 

10.3.3 International Spillovers 

International spillovers further complicate the 
pursuit of SDGs. Activities or policies aimed at 
achieving SDGs in one country can intentionally 
or unintentionally impact other countries (Davis & 
Caldeira, 2010; Gereffi et al., 2005). Spillovers 
can be positive, such as greenhouse gas reduc-
tion or technological innovations that benefit other 
nations (Engström et al., 2021). However, nega-
tive spillovers such as unsustainable consump-
tion, toxic waste exports, and illicit trade from 
wealthier nations exacerbate deforestation and 
other environmental and social issues (Engström 
et al., 2021; Lenzen et al., 2012; Wood et al., 
2018). 

As shown in Fig. 10.4, the Sustainable Devel-
opment Solutions Network (SDSN) publishes a 
spillover index assessing such impacts across 
three dimensions: environmental and social
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effects in trade, economic and financial activi-
ties, and peace and security (Sachs et al., 2024). 
A higher score indicates more positive and fewer 
negative spillovers. Advanced economies tend to 
produce larger negative spillovers, highlighting 
the need for transnational initiatives to create 
positive spillovers while considering the intercon-
nections among the SDGs (Moinuddin & Olsen, 
2024).

10.4 Sustainability 
Management for MNCs 

10.4.1 MNCs and SDG 
Engagement 

The role of MNCs in advancing SD has been 
extensively discussed from various perspectives. 
Kolk et al. (2017) grouped the 2030 Agenda 
into three categories: (1) poverty and inequality, 
(2) energy and climate change, and (3) peace; 
they reviewed prior studies on the role of MNCs. 
Among these, the most developed area of research 
pertains to Base/Bottom of the Pyramid (BOP) 
business models targeting the poor (Prahalad & 
Hart, 1999). These models explore how MNCs 
can contribute to SDGs such as SDG 1 (No 
Poverty), 3 (Good Health and Well-being), 4 
(Quality Education), 5 (Gender Equality), 6 
(Clean Water and Sanitation), 8 (Decent Work 
and Economic Growth), and 9 (Industry, Innova-
tion, and Infrastructure), which are often prior-
itized in developing countries. Efforts in this 
area aim to balance contributions to SD with 
the MNCs’ pursuit of profitability through inno-
vative business models (Bhatti & Ventresca, 
2013; Cañeque & Hart, 2015; Govindarajan & 
Trimble, 2012; Hasegawa, 2023; London & Hart, 
2010). 

However, as van Zanten and van Tulder 
(2018) note, MNCs tend to primarily engage 
with SDG targets that are actionable within their 
internal frameworks and focus on avoiding nega-
tive impacts on SD. Their contributions have 
often been narrowed or passive, emphasizing 
harm avoidance and the mitigation of negative 
externalities rather than actively advancing SDG. 

The interconnected nature of the SDGs is a key 
factor in this discussion. When MNCs address 
sustainability challenges, they must ensure that 
their efforts do not create trade-offs with other 
goals. Conversely, fostering synergies between 
different challenges can enhance sustainable value 
and expand the potential of MNCs to recon-
cile their economic objectives with societal chal-
lenges. 

10.4.2 Leveraging Circular 
Economies to Advance 
SDGs 

Adopting circular economy models in host coun-
tries and regions effectively reduces trade-offs 
and promotes synergy among the SDG targets. 
Circular economies align closely with multiple 
SD challenges by emphasizing resource efficiency 
and recycling (Pieroni et al., 2019; Schröder & 
Barrie, 2024). 

A circular economy refers to a regenerative 
system in which resource inputs, waste, emis-
sions, and energy leakage are minimized by 
slowing, closing, and narrowing the material and 
energy loops (Geissdoerfer et al., 2017). This is 
achieved by extending product lifecycles through 
practices such as sharing, leasing, reusing, 
repairing, refurbishing, and recycling (European 
Commission, 2015). Circular economies create 
synergies between SDG 13 (Climate Action) and 
12 (Sustainable Consumption and Production) by 
improving resource efficiency and reducing waste. 

Moreover, circular processes often require 
specialized skills, leading to job creation (Stahel, 
2016). This fosters additional synergies with other 
SDGs, including SDG 9 (Industry, Innovation and 
Infrastructure), 8 (Decent Work and Economic 
Growth), and 4 (Quality Education) (Ghisellini 
et al., 2016). Enhanced transparency in circular 
supply chains further supports SDG 8 (fair labor 
conditions), 11 (pollution reduction), and 14 and 
15 (ecosystem preservation) while maintaining 
economic growth (Genovese et al., 2017). 

MNCs are well-positioned to leverage their 
technological capabilities and global networks 
to drive the transition from linear economic
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Fig. 10.4 International Spillover Index. From The 
SDGs and the UN Summit of the Future. Sustainable 
Development Report 2024 (p. 498), by Jeffrey D. Sachs, 
Guillaume Lafortune, and Grayson Fuller, © 2024 Dublin 
University Press. Reprinted with the permission of Dublin 
University Press. Note The spillover index, using 16 indi-
cators, assesses spillovers along three dimensions: (1) 

environmental and social impacts embodied in trade; (2) 
economy and finance; (3) UN-based multilateralism, peace 
and security. The score ranges from 0 to 100, where higher 
scores indicate that the country has more positive and 
fewer negative spillover impacts. The scores by region are 
population-weighted averages

models (“make-use-dispose”) to circular systems 
focusing on reducing, reusing, recycling, and 
repairing. For instance, MNCs can adopt advanced 
recycling technologies, redesign supply chains to 
extend product lifecycles, and develop “product as 
a service” models through sharing or leasing plat-
forms. By doing so, they can address various SD 
challenges while pursuing sustainable business 
growth (Lacy & Rutqvist, 2015). 

However, a circular economic model is chal-
lenging. “Rebound” effects, where improvements 
in eco-efficiency are offset by increased produc-
tion and, consequently, consumption can negate 
potential benefits (Castro et al., 2022). These 
rebound effects occur through two primary mech-
anisms (Zink & Geyer, 2017): 

1. Lower-tier products and additional 
consumption: Products introduced to the 
market from a circular economy, such as recy-
cled or refurbished goods, are often of lower 
quality than newly produced goods (higher-
tier goods) produced in a linear economy. 
Consequently, these lower-tier goods fail to 
replace higher-tier goods completely and are 
instead consumed in addition to them, leading 
to an overall increase in total consumption. 

2. Price effects and consumption expansion: 
the “substitution effect” triggered by a price 
drop in lower-grade goods can increase their 

consumption. However, the “income effect” 
(resulting from increased real income due to 
the price decline of lower-grade goods) may 
redirect spending toward higher-grade goods, 
leaving the net effect uncertain. Notably, there 
is potential for increased consumption of 
higher-tier goods. If market competition drives 
down the price of higher-tier goods, the net 
effect will likely result in expanded consump-
tion of these goods.1 

Consequently, the original advantage of a circular 
economy, improving environmental sustain-
ability by enhancing resource efficiency without 
expanding consumption, is offset. 

MNCs can deploy specific strategies to miti-
gate rebound effects in a circular economy. 
Advanced recycling technologies can enhance 
the quality of lower-tier goods, making them 
viable substitutes for higher-tier products. Addi-
tionally, by leveraging their marketing capabili-
ties, MNCs can target consumer segments that are 
characterized by low price elasticity of demand, 
avoiding the market-wide price impacts that drive 
expanded consumption (Zink & Geyer, 2017). By

1 Depending on the magnitude of the income effect, this 
could also lead to increased consumption of other goods, 
further increasing overall consumption (Zink & Geyer, 
2017). 
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harnessing their technological expertise and inno-
vative capacities, MNCs can limit rebound effects, 
amplifying the sustainable value created through 
circular economic initiatives and reinforcing their 
leadership roles in SD. 

10.4.3 Adapting to Diverse 
Sustainability Needs 

The importance of sustainability challenges varies 
significantly depending on the stage of economic 
development, social and cultural contexts, and 
normative values in different countries and regions 
(Pradhan et al., 2017). For example, while energy 
efficiency and decarbonization are often prior-
itized in developed countries, basic infrastruc-
ture development and poverty alleviation are 
pressing concerns in developing nations. Social 
structures and cultural values also influence 
the prioritization of issues (Adger et al., 2013; 
Steg & Vlek, 2009). Individualistic societies may 
emphasize challenges related to personal choices, 
such as reducing ecological footprints, whereas 
collectivist societies may focus on community-
wide sustainability, such as rural revitalization 
(Triandis, 1995). Historical and religious values 
further shape what is considered ethically signif-
icant; for instance, in Europe, environmental 
protection is widely recognized as a moral obli-
gation that influences policy formation (White, 
1967). 

The interconnections among sustainability 
challenges also exhibit diversity, reflecting 
contextual variations (Bali Swain & Ranganathan, 
2021; Sachs et al., 2024). In some countries, 
economic growth may complement environ-
mental conservation, while these objectives may 
conflict in other countries. European countries, 
particularly in Northern Europe, exemplify the 
former (Uğurlu, 2019). Investments in renewable 
energy, such as wind and solar power (SDG 7), 
not only help to reduce greenhouse gas emis-
sions (SDG 13) but also stabilize the electricity 
supply and create jobs through the development 
of related new industries and markets (SDG 9). 
Similarly, efforts have been made to reduce waste 
and improve resource efficiency (SDG 12), lower 

economic costs (SDG 9), and minimize environ-
mental impacts (SDGs 13, 11, and 6). Initia-
tives such as the circular economy and sharing 
economy support sustainable lifestyles (SDGs 
12, 13, and 11) while driving consumption and 
economic growth (SDGs 8 and 9). 

In contrast, emerging Asian economies still 
exhibit trends in which economic development 
increases the environmental burden. In lower-
income and developing countries, sustainability 
priorities such as addressing poverty (SDG 1) and 
hunger (SDG 2) often take precedence, frequently 
resulting in trade-offs with environmental conser-
vation (SDGs 13, 14, and 15) and social equity 
(SDGs 5, 10, and 16). 

Given this contextual diversity, MNCs must 
adopt flexible adaptation strategies tailored to the 
circumstances of their host countries and regions. 
In cases where trade-offs exist among the SDGs, 
prioritization must consider the urgency of local 
challenges, the systemic impact of issues, and 
the availability of resources (Allen et al., 2019; 
Bandari et al., 2022). 

10.4.4 Addressing International 
Spillovers 

As mentioned earlier, SDGs and their targets tran-
scend national boundaries, resulting in interna-
tional spillovers (Davis & Caldeira, 2010; Gereffi 
et al., 2005). Similar spillovers also occur between 
different regions within a country. 

For example, MNCs introducing renewable 
energy technologies or environmentally friendly 
production methods in developing countries can 
contribute to SDG 7 (energy) and 9 (industry and 
innovation). Conversely, global supply chains can 
generate negative spillovers on SDG 12 (RCP) and 
13 (Climate Action), such as increased CO2 emis-
sions and resource consumption in developing 
countries (Davis et al., 2011; Peters et al., 2011). 
Furthermore, while MNCs may generate employ-
ment and drive economic growth in host coun-
tries, issues such as low wages, harsh working 
conditions, and child labor can undermine SDG 
8 (Decent Work and Economic Growth) and 
SDG 10 (Reduced Inequalities). Some MNCs also
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engage in profit-shifting strategies that exploit tax 
havens, weakening the fiscal base of both the home 
and host countries and negatively impacting SDG 
10 and 17 (partnerships) (Sachs et al., 2024). 

To minimize negative spillovers and contribute 
to global sustainability, MNCs must implement 
the following actions. 

1. Adhering to and exceeding local regulations: 
Establishing sustainable business operations 
by complying with environmental and labor 
standards and adopting higher independent 
benchmarks. 

2. Enhancing supply chain transparency: 
Introducing traceability systems and environ-
mentally and socially responsible procure-
ment standards (Porter & Kramer, 2019). 
For example, implementing mechanisms to 
ensure that suppliers meet environmental and 
labor requirements can contribute to respon-
sible consumption and production (SDG 12) 
(Pedersen & Andersen, 2015). 

3. Collaborating with local stakeholders:  Part-
nership with local communities, govern-
ments, and NGOs to address region-specific 
social and economic challenges, thereby 
fostering sustainable operations (Dentoni et al.,
2018). 

By adopting such comprehensive approaches, 
MNCs can contribute to improving sustainability 
in host countries while demonstrating leadership 
in achieving global sustainability goals. 

10.5 Localizing the SDGs: 
Regional Adaptation 
and MNC Strategies 

10.5.1 Transitioning to Localized 
Economies: Challenges 
and Opportunities 

The COVID-19 pandemic, which began in 
Wuhan, China, in 2020, forced a decoupling of 
global economic activities from linear economies 
and created pressure to transition toward local-
ized, circular economies (Hasegawa, 2021). 

Consequently, MNCs were compelled to recon-
struct global supply chains that had been stretched 
to their limits in pursuit of optimal produc-
tion locations worldwide. As a result, there has 
been a shift toward embedding redundancy and 
flexibility into supply chains, transforming them 
into more resilient systems (Katsaliaki et al., 
2022). Actions such as supply chain diver-
sification, shortening, near-shoring, reshoring, 
friend-shoring, and ally-shoring have emerged. 
By decentralizing manufacturing and procure-
ment across regions, MNCs increasingly aim to 
adapt to local environmental regulations and labor 
markets, improve resource efficiency, and reduce 
transportation distances and energy consumption 
(Meyer et al., 2009; Rugman & Verbeke, 2003; 
Seuring & Müller, 2008). 

These changes are also significant for 
achieving SDGs. Although SDGs are a global 
set of goals aimed at achieving environmental, 
social, and economic sustainability, their real-
ization requires action at the regional level 
(Ordonez-Ponce et al., 2021; Salvia et al., 
2019). Each region faces unique challenges 
shaped by its natural environment and socioeco-
nomic characteristics, necessitating specific adap-
tive approaches (Bali Swain & Ranganathan, 
2021). Additionally, regions possess distinc-
tive resources shaped by their natural condi-
tions, cultures, and historical legacies. Strength-
ening partnerships with local communities to 
leverage these resources is essential for addressing 
regional challenges and creating a sustainable 
society (Ostrom, 1990). Accumulating successful 
regional initiatives rooted in local challenges and 
resources can contribute to achieving the national 
and global SDGs (Ostrom, 2009; Sachs et al., 
2021). 

Regional sustainability challenges are diverse. 
For example, although rural areas in Japan 
face severe population decline and depopula-
tion at rates exceeding the national average, 
urban areas struggle with overpopulation, exces-
sive energy consumption, and traffic conges-
tion (ANRE, 2024;  MLIT  , 2020). Rural areas 
are experiencing profound challenges owing to 
population decline and aging, which threaten 
the survival of communities (MAFF, 2024).
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Thus, there is an urgent need to improve agri-
cultural efficiency, increase farmers’ incomes, 
and create new industries to revitalize rural 
communities. These challenges are not limited 
to demographic issues, but also impact the 
preservation of local culture, traditional indus-
tries, and Japan’s declining food self-sufficiency 
rate (MAFF, 2024). On the environmental front, 
reducing dependence on pesticides and chemical 
fertilizers and reducing greenhouse gas emissions 
remain significant challenges, requiring solu-
tions that balance productivity with sustainability 
(MAFF, 2023). 

Natural disasters in Japan further highlight 
the diverse nature of regional challenges. The 
country faces various disaster risks, including 
earthquakes, tsunamis, typhoons, heavy rain, 
floods, and landslides (UNDRR, 2019). These 
risks vary greatly depending on the regional 
topography, climate, and social infrastructure 
(Cabinet Office Japan, 2023). Coastal regions are 
vulnerable to sea level rise and tsunamis; moun-
tainous regions face severe flooding and land-
slides; rural areas experience agricultural land 
erosion and facility damage from typhoons and 
heavy rains; and urban areas are exposed to 
building collapses and large-scale fires during 
earthquakes. Climate change is expected to 
increase the frequency and severity of these 
disasters (Mori et al., 2021). Tailored disaster 
prevention and mitigation measures are necessary, 
including crop diversification, levee construc-
tion, afforestation, seismic retrofitting of build-
ings, and disaster-resilient urban planning (MOE 
et al., 2018). Furthermore, each region has a 
unique natural environment of intrinsic value that 
requires diverse conservation approaches (MOE, 
2021). 

These diverse, multifaceted sustainability 
challenges across environmental, social, and 
economic dimensions vary by region and require 
multiple solutions. Efforts must account for the 
interconnections among these challenges, elim-
inating trade-offs and creating synergies while 
advancing region-specific initiatives. 

10.5.2 Regional Resources 
and Challenges 
in Achieving SDGs 

Addressing these varied development challenges 
also necessitates the utilization of each region’s 
unique resources. Leveraging regional resources 
creates local employment, revitalizes regional 
economies and societies, and fosters economic 
independence. When regions take ownership of 
their initiatives, actionable solutions emerge, 
motivation for implementation increases, and 
community strength increases (Swinburn et al., 
2006). 

Examples include utilizing abundant water 
resources for hydropower, promoting forestry 
through the use of forest resources, and linking 
traditional crafts to tourism and export indus-
tries. Agriculture is particularly important because 
it affects the interconnections among the SDGs. 
Hunger and obesity coexist globally, highlighting 
the urgent need to improve food supply systems 
and land use (Sachs et al., 2024). Additionally, 
reducing emissions from agriculture, forestry, and 
other land uses, which account for approximately 
one-fourth of the global greenhouse gas emis-
sions, is critical for climate change mitigation 
(Foley et al., 2005; Smith et al., 2014a, 2014b). 
Building sustainable agriculture that is tailored to 
regional realities and effectively utilizing unique 
resources are keys to SD. 

In this context, the “terroir” concept, widely 
recognized in France and Southern Europe, offers 
valuable insights. Terroir refers to the unique 
characteristics of agricultural products and foods 
shaped by the natural environment of a specific 
region as well as the social, cultural, histor-
ical, and technical elements constructed over 
time (Rastoin, 2012; Rastoin & Vissac-Charles, 
1999). According to UNESCO (2005), terroir 
is “a delimited geographical space in which a 
human community builds a collective under-
standing of production based on a system of inter-
actions between a physical and biological envi-
ronment and a set of human factors.” Within
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such geographic spaces, “social and technical 
trajectories give terroir products originality, typi-
cality (typicité), and distinctive characteristics, 
contributing to their reputation” (INAO, 2016a). 

For instance, even wines produced from 
the same grape variety (cépage) can exhibit 
diverse flavors depending on the natural condi-
tions (soil, climate, and terrain) of specific 
regions, villages, or vineyards (climat, lieu dit), 
as well as the winemaking techniques histori-
cally and culturally developed in these areas. 
These techniques include harvesting, sorting, 
destemming, crushing, fermentation, pressing, 
and aging, all of which contribute to producing 
highly diverse flavors and qualities (Dion, 
2010). Beyond wine, other terroir products in 
France, such as cheese, agricultural goods, and 
crafts, serve as regional specialties that promote 
local development and support localized SDG 
efforts (Delfosse, 2012). The actors involved in 
constructing terroirs include not only producers, 
agricultural workers, and laborers but also local 
governments, specialized institutions, educational 
and training organizations, research and tech-
nology centers, consulting services, and financial 
institutions. Informal networks, such as family 
ties, friendships, clubs, and self-help groups, 
also play a significant role (Ditter & Brouard, 
2014). 

Terroir products are certified under the Appel-
lation d’Origine Contrôlée (AOC), a type of 
geographical indication that ensures their quality 
and authenticity while granting exclusive rights 
to the use of their names and protecting them 
from imitation (INAO, 2016a).2 AOC is a state

2 Other certifications that identify quality and place of 
origin include IGP (Indication géographique protégée: 
Geographical Indication Protected) and STG (Spécialité 
traditionnelle garantie: Traditional Speciality Guaran-
teed). STG does not include any requirements regarding 
geographical origin, and only requires that the ingredients 
and production/processing methods be traditional. 

The main difference between AOC and IGP is that 
AOC is clearly defined as “quality originating from the 
terroir,” whereas IGP is only defined as “quality origi-
nating from the relationship with the place of production” 
(INAO, 2016a). In the case of AOC, the area of production 
is much more limited than that of IGP, and basically all 
production and processing must be completed within the 
same region. 

certification that was legislated in 1935. It is 
granted after a rigorous examination by the 
Institut National de l’Origine et de la Qualité 
(INAO), which is a division within the French 
Ministry of Agriculture and Food. This exam-
ination is based on applications from regional 
producer organizations.3 AOC certification spec-
ifies detailed standards and procedures across all 
stages of production, from the origin (cultivation 
area) and harvesting methods to the processing, 
preservation, and final production of agricultural 
goods. These standards are outlined in a compre-
hensive specification document, or “cahier des 
charges”  (INAO  , 2016b). The cahier des charges 
is developed by non-profit organizations called 
Organisme de Défense et de Gestion (ODG), 
composed of producers, technical experts, and 
others (Cousin & Berche, 2019), and is approved 
by the government.4 Recent updates to the cahier 
des charges reflect considerations for environ-
mental sustainability, incorporating requirements 
for local renewable energy use, waste recy-
cling, carbon footprint reduction, and biodiversity 

In addition to AOC, IGP, and STG, the INAO also 
manages the LR (Label Rouge), which guarantees excellent 
quality, and the AB (Agriculture biologique) label, which 
relates to environmentally friendly production methods. 
3 In 1992, the EU established a unified standard for 
Protected Designation of Origin (PDO), which is equiva-
lent to AOC, and the name in France was changed from 
AOC to Appellation d’Origine Protégée (AOP) accord-
ingly. However, because the label AOC has become widely 
established in French society, it is still possible for wine to 
use the AOC label as before, and in many cases it is still 
used today. With the introduction of unified standards by 
the EU, French AOC/AOP certified products are now also 
covered by legal protection in other EU member states, as 
well as in other countries (including Japan) with which the 
EU has mutual recognition agreements through bilateral 
agreements. 

For the sake of convenience, this chapter uses the term 
AOC. 
4 Based on interviews conducted at the INAO-Centre-
Est in Mâcon, Burgundy, and with wine producers 
(Pouilly-Fuissé) and cheese producers (Charolais) in the 
surrounding area, as well as with ODGs (conducted 30 
September–1 October 2024). Also see https://www.inao. 
gouv.fr/Nos-actualites/visite-delegation-japonaise-bourgo 
gne-octobre2024 (retrieved October 5, 2024). 

https://www.inao.gouv.fr/Nos-actualites/visite-delegation-japonaise-bourgogne-octobre2024
https://www.inao.gouv.fr/Nos-actualites/visite-delegation-japonaise-bourgogne-octobre2024
https://www.inao.gouv.fr/Nos-actualites/visite-delegation-japonaise-bourgogne-octobre2024
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conservation.5 Through AOC certification, which 
embodies the collective dynamics of various 
actors within the terroir, these products achieve 
high value-added in the market, contributing to job 
creation, community revitalization, and improved 
economic and social sustainability. Moreover, 
promoting resource circulation enhances environ-
mental sustainability. 

In many terroirs, a core product is comple-
mented by additional regional specialties, services 
(lodging, restaurants, and tourism), landscapes, 
and lifestyles. These combinations enhance the 
value of each component, generating syner-
gistic effects among SDGs (Hirczak et al., 2008; 
Mollard, 2001; Pecqueur, 2001). 

10.5.3 MNCs and Strategies 
for Regional Sustainability 

The concept of “terroir” reflects the fusion of 
natural resources, such as soil and climate, with 
cultural, historical, and social resources. These 
diverse regional resources define the charac-
teristics and competitive advantages of terroir-
based products. Because these resources meet 
the VRIO (Valuable, Rare, Inimitable, Organi-
zation) criteria, they can be considered strategic 
resources that serve as a source of sustainable 
competitive advantage (Barney, 1991; Werner-
felt, 1984). Furthermore, the geographic concen-
tration of regional resources enhances “local-
ized learning” through interactions among actors, 
leading to the accumulation of knowledge and 
skills and improving the region’s competitive-
ness as a whole. This process is path-dependent 
(Eskelinen et al., 1998) and is further strength-
ened through the interplay of geographical prox-
imity and “organized proximity,” where shared 

5 The following website provides a detailed explanation of 
the procedure for revising the cahier des charges.  INAO,  
Schéma de la procédure de modification AOP/AOC - IGP -
IG . https://www.inao.gouv.fr/Espace-professionnel-et-out 
ils/Les-procedures-d-instruction-pas-a-pas/AOP-AOC-
IGP-IG/AOP-AOC-IGP-IG-schema-de-modification/Cah 
ier-des-charges (accessed September 30, 2024). 

rules within horizontal and vertical networks in 
regional clusters regulate competition and coop-
eration (Ditter et al., 2017). Resources derived 
from such local social and cultural conditions 
contribute to regional competitive advantages that 
support industrial development (Saxenian, 1996). 

Such strategic resources are highly attractive 
to MNCs in their pursuit of sustained competitive 
advantage. However, these resources are deeply 
rooted in specific regions and are not easily acces-
sible unless MNCs establish a presence in those 
regions (Dunning, 1998). 

These strategic resources also form a crit-
ical foundation for MNCs seeking to commit to 
circular economies and contribute to achieving 
the local SDGs. However, as the case of French 
terroirs demonstrates, entering regions where 
historical, cultural, and social connections among 
local communities and actors are highly valued 
poses a challenge for MNCs. Building trust and 
acquiring “embedded” knowledge within local 
networks (Granovetter, 1985) can take a signif-
icant amount of time, and MNCs may initially 
be viewed with caution as outsiders (Giuliani & 
Macchi, 2014; Kolk et al., 2017). Additionally, 
the global strategies and standardized approaches 
of MNCs may clash with the localized charac-
teristics of regions, such as terroirs (Ghemawat, 
2007; Prahalad & Doz, 1987). This lack of famil-
iarity with local networks and trust relationships 
can create the “liability of outsidership” (LOO) 
(Johanson & Vahlne, 2009), posing barriers to the 
implementation of SDG-focused business prac-
tices at the local level. 

Additionally, the local subsidiaries of MNCs 
entering a market are also embedded in the multi-
national corporate network (Ghoshal & Bartlett, 
1990; Szulanski, 1996). Managing this dual 
embeddedness in the internal and external envi-
ronments presents a significant challenge for 
MNCs (Andersson et al., 2001; Madhok & Liu, 
2006). However, this dynamic co-evolutionary 
process with both environments is precisely what 
enables MNCs to create new knowledge and 
improve their competitive advantage (Nohria & 
Ghoshal, 1997).

https://www.inao.gouv.fr/Espace-professionnel-et-outils/Les-procedures-d-instruction-pas-a-pas/AOP-AOC-IGP-IG/AOP-AOC-IGP-IG-schema-de-modification/Cahier-des-charges
https://www.inao.gouv.fr/Espace-professionnel-et-outils/Les-procedures-d-instruction-pas-a-pas/AOP-AOC-IGP-IG/AOP-AOC-IGP-IG-schema-de-modification/Cahier-des-charges
https://www.inao.gouv.fr/Espace-professionnel-et-outils/Les-procedures-d-instruction-pas-a-pas/AOP-AOC-IGP-IG/AOP-AOC-IGP-IG-schema-de-modification/Cahier-des-charges
https://www.inao.gouv.fr/Espace-professionnel-et-outils/Les-procedures-d-instruction-pas-a-pas/AOP-AOC-IGP-IG/AOP-AOC-IGP-IG-schema-de-modification/Cahier-des-charges
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10.5.4 Scaling Local Initiatives 
to Global Impact 

MNCs must leverage their inherent strengths 
to overcome LOO, effectively utilize regional 
strategic resources, and succeed in local sustain-
ability management (Eang et al., 2023). 

1. Enhancing regional capacity through 
resources and expertise: 

MNCs can enhance regional capabilities 
by leveraging access to substantial capital, 
advanced technologies, human resources, 
and economies of scale (Sachs, 2012). For 
example, providing sustainable agricultural 
technologies or circular economy models 
can complement and strengthen the natural 
and constructed resources of terroirs, thereby 
accelerating the achievement of local SDGs. 
This requires adaptation to local characteris-
tics and collaboration with local producers, 
governments, and NGOs through joint projects 
to ensure that MNCs become integral to 
regional networks, thereby overcoming LOO 
(Johanson & Vahlne, 2009). 

2. Sharing global knowledge and best prac-
tices: 

MNCs can encourage local producers to 
adopt new technologies and methods by 
sharing global insights and successful practices 
with other countries and regions (Minbaeva 
et al., 2014). For instance, co-creating projects 
with regional stakeholders and jointly devel-
oping sustainable solutions can strengthen 
regional resources as strategic assets. By 
participating in knowledge-sharing platforms, 
MNC subsidiaries can become embedded 
in regional and global knowledge networks 
(Ciabuschi et al., 2014). This integration 
fosters innovation by linking local knowledge 
to global advancement and promotes SD. 

3. Providing access to global markets: 
MNCs can support regional economic revi-

talization by connecting high-quality, locally 
produced goods to international markets (Kolk 
et al., 2017; Sachs, 2012). For example, by 
developing marketing strategies that empha-
size the unique stories and qualities of terroir 

products, MNCs can create ethical brands that 
resonate globally while fostering connections 
between consumers and regional producers. 

MNCs can contribute to global SDG by accu-
mulating successful local practices. Promoting 
ecological terroir products in global markets and 
developing sustainable models based on local 
SDGs and strategic regional resources can have 
widespread impacts. Transforming local initia-
tives into globally recognized success stories 
enables MNCs to generate broad SD outcomes. 

10.6 Concluding Remarks 

The SDGs serve as a comprehensive framework 
for addressing global challenges and providing 
common guidance for countries, communities, 
businesses, and individuals worldwide. This 
chapter emphasizes that achieving the SDGs 
requires meeting individual targets and under-
standing their complex interconnections to mini-
mize trade-offs and maximize synergies. The role 
of MNCs in this endeavor is critical. 

MNCs possess global reach, technological 
innovation, financial resources, and international 
networks required to address sustainability chal-
lenges. They are uniquely positioned to manage 
the intricate interactions among the SDGs and 
develop adaptive strategies tailored to local needs. 
By adopting circular economic models, MNCs 
can efficiently use resources, reduce waste, and 
contribute to regional economic revitalization 
and job creation. Furthermore, leveraging the 
concept of the “terroir” allows MNCs to work 
with regional communities to build sustainable 
business models that simultaneously enhance 
economic profits and create social value. 

However, MNCs face significant challenges 
in this process. Tensions may arise between 
global standards and local characteristics, and 
building trust in regional communities requires 
time and effort. Minimizing negative spillovers 
while contributing to local goals requires flexible 
strategies and a clear sustainability vision. This 
chapter highlights the importance of co-creation 
with regional stakeholders and transparent supply



126 S. Hasegawa

chain management as practical pathways for over-
coming these obstacles. 

As proposed in this chapter, MNCs can unlock 
new possibilities for achieving the SDGs by 
combining their global influence with collabora-
tive local efforts. The SDGs represent challenges 
that no single country or company can solve alone. 
However, MNCs can extensively impact SD by 
connecting local success to global frameworks 
and scaling sustainable models. Moving toward a 
sustainable future requires MNCs to demonstrate 
further leadership and fulfill their critical roles as 
change agents. 

This paper is part of the results of research funded 
by JSPS KAKENHI (20K01836) and Waseda University 
Research Grant for Specific Issues (2023C-512, 2024C-
534). 
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Abstract 

This chapter presents the major findings of 
prior studies on the effects of corporate 
governance, top executives, and top corpo-
rate decision-makers on firm sustainability 
performance. While there is a view that 
firms’ primary responsibility is to serve share-
holder interests, there is a growing aware-
ness that firms should also make contributions 
in tackling societal problems, including envi-
ronmental sustainability and carbon neutral 
society. This is especially true given that 
some firm activities negatively affect the envi-
ronment and that firms have the resources 
to make contributions to address such chal-
lenges. Based on our review of previous 
studies, specific corporate governance prac-
tices and top executive attributes are associated 
with sustainability performance. Research also 
shows that specific ownership structures such 
as institutional ownership relate to firm sustain-
ability performance. However, prior studies 
reveal that such effects are rather complex; 
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some factors, such as executive compensation 
and board CSR committees, work together. 
This suggests the importance of examining 
the effects of corporate governance practices 
as a “bundle” and thus, firms must design 
their corporate governance system by choosing 
multiple practices that reinforce each other 
when they aim to improve their sustainability 
performance and contributions to achieve a 
carbon neutral society. 

Keywords 

Environmental sustainability · Corporate 
governance · Board of directors · Top 
management team · Ownership structure 

11.1 Introduction 

There is increasing awareness among policy-
makers as well as the investor and business 
communities that firms must bear the responsi-
bility for tackling societal problems, including 
environmental sustainability to achieve a carbon 
neutral society (George et al., 2016). Even though 
there remains a view that firms are primarily 
responsible for delivering financial returns to 
shareholders (Lazonick & O’Sullivan, 2000), 
corporate executives now face rising pressures 
from various stakeholders to allocate corporate
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resources to address societal problems while 
they pursue financial performance (Business 
Roundtable, 2019; Fleury et al., 2019). 

This chapter examines prior studies that inves-
tigated the effects of corporate governance and 
top corporate executives on firm sustainability 
performance defined as corporate activities to 
reduce carbon emissions thereby contributing to 
achieve a carbon neutral society. Such corpo-
rate activities include, e.g., reduction of carbon 
emissions in their manufacturing process and 
supply chains and development of green prod-
ucts and technology. Many firms have also 
started to track, measure, and disclose their 
carbon footprint. Corporate governance remains 
the most pertinent field for exploring such 
corporate efforts and trends in terms of firms’ 
engagement in sustainability-related initiatives, 
as decision-making bodies manage their relation-
ships with their environments, including pressures 
to address environmental sustainability issues. 
By showing what we know about the impact of 
corporate governance on environmental sustain-
ability and hence, firms’ contributions to achieve 
a carbon neutral society, this chapter aims to 
offer insights to researchers and practitioners on 
the role of board of directors and top execu-
tives. 

Studies on firms’ efforts to address envi-
ronmental sustainability issues have increased 
over the last decade. While a firm’s social 
responsibility remains a practical, if not ideo-
logical, debate (George et al., 2016; Jones & 
Wicks, 1999), its role in the greater challenge 
to achieve a carbon neutral society is likely 
unclear at best, especially for firms whose busi-
ness does not directly impact the environment. 
“Where the relationship between means and ends 
is opaque, (a) internal organizational structures 
become increasingly complex, (b) organizations 
persist in a state of perpetual reform, and (c) 
resources are often diverted away from core 
goals” (Bromley & Powell, 2012, p. 484; cf. 
Porter & Kramer, 2006). The pressures on orga-
nizations to align their policies and practices have 
become ever greater. These institutions seem to 
have “invisibly” figured out the way to channel 
those pressures to some common if not agreed 

courses of actions or trajectories—firms now 
must appear sustainable with appropriate poli-
cies, structures, and strategies to survive in the 
capitalist institutions (de Bakker et al., 2020). 
Strategic and mimetic (e.g. Dobbin et al., 2011; 
Kalev et al., 2006; Powell & DiMaggio, 1983) 
responses have been developed, especially when 
the means-ends relationship is far from certain 
(Cyert & James, 1963; Powell & DiMaggio, 
1983), to tackle short-to-mid-term problems and 
survival needs (Centeno & Cohen, 2012;  Davis  &  
Kim, 2015). Thus, the role of top decision-
makers is extremely important in navigating 
firms, thereby contributing to tackle environ-
mental sustainability issues and achieve a carbon 
neutral society. 

11.2 The Impact of Corporate 
Governance 
on Sustainability 

Given recent reviews and meta-analyses (Fifka, 
2013; Lu & Taylor, 2016), we note that counting 
significant results in previous studies does not 
provide an understanding of the overall relation-
ship between specific corporate governance and 
sustainability-related dependent variables. This 
is true with or without taking sample or effect 
sizes into account (Velte & Stawinoga, 2020). We 
also note that when institutional systems repre-
sent qualitatively different configurations (e.g., 
Aguilera & Grøgaard, 2019; Yoshikawa et al., 
2014), even meta-analytic methodologies have 
their limitations. Therefore, we do not aspire 
to add value to the conversation by conducting 
another comprehensive review. Instead, we seek 
to examine a few theoretically relevant questions 
around each element of corporate governance as 
firms respond to sustainability challenges. 

We surveyed literature on firms’ responses 
to sustainability challenges. Specifically, we 
reviewed corporate governance’s impact on envi-
ronmental performance. While the literature has 
accumulated a large body of knowledge on 
the relationship between corporate governance 
and corporate social responsibility (e.g., Jain & 
Jamali, 2016; Oh et al., 2018; Yoshikawa et al.,
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2021), researchers have only recently begun to 
pay separate attention to environmental perfor-
mance. While CSR performance has traditionally 
been the variable of interest for empirical studies 
in the field, CSR reporting and disclosure have 
also recently drawn attention, as they have become 
more institutionalized and required (Dienes et al., 
2016). Thus, we draw from the more established 
literature but highlight those (newer) studies with 
the above two specific focuses, where possible. 

11.2.1 Corporate Governance 
and Sustainability 
Performance 

Agency theory posits that boards of directors 
monitor managers and give incentives to align 
interests in face of the threat of agency prob-
lems arising from the separation of ownership 
and control (Fama & Jensen, 1983). Where 
the agents (top managers) know more than the 
owners (shareholders), opportunistic managers 
act in self-interest even at the expense of share-
holders (Jensen & Meckling, 1976). Stakeholders, 
not shareholders, manage whether the former 
enhances the firm’s competitive advantages for 
(long-term) financial performance (Eccles et al., 
2014; Surroca et al., 2010). 

The Instrumental Stakeholder theory concurs 
with this stance, arguing that the adoption of 
prosocial practices could be value-enhancing for 
the firm (Jones, 1995; Jones et al., 2018). Jensen 
(2001) accepts stakeholder management’s utility 
when it contributes to maximizing firm value. 
By contrast, Normative and other versions of 
stakeholder theories conceptualize the firm as 
having relationships with a broad set of stake-
holders beyond shareholders (Freeman, 1984; 
Reed, 2002). A corporate governance system must 
ensure that the firm is managed to benefit all stake-
holders (de Graaf & Stoelhorst, 2013;  Parmar  
et al., 2010). 

In another dimension, Resource dependence 
theory seeks to capture the more universally true 
imperative for firms to manage their relationships 
with various stakeholders, where a stakeholder 
controls the resources needed for the firm’s 

survival with limited alternatives (Casciaro & 
Piskorski, 2005), is in the position of demanding 
effectiveness from the firm (Mitchell et al., 1997), 
and may legitimately use power to make the firm 
comply (Emerson, 1962). On this basis, the board 
of directors and top managers act as conduits 
to channel the needed resources (Pfeffer & 
Salancik, 1978)—the resource provision role 
(e.g., Boyd, 1990)—and leverage social capital 
through their social networks (Hillman & Dalziel, 
2003). Accordingly, a firm performs sustainably 
and effectively (Hillman et al., 2001; Luoma & 
Goodstein, 1999). 

In contrast, Institutionalism suggests that 
socially constructed institutions feature different 
patterns of dependencies and relationships (Hall & 
Soskice, 2001; Haxhi & Aguilera, 2017). Thus, 
different institutions accept shareholder primacy 
and implicit social responsibility to different 
extents (Matten & Moon, 2008). Concerning 
the relationship between corporate governance 
and sustainability performance, the institutional 
approach agrees with resource dependence theory, 
since institutional logic prescribes what is legiti-
mate and how coalitions or actors depend on each 
other (Friedland & Alford, 1991; Suchman, 1995). 

Although the above theoretical approaches are 
popular for explaining the influence of corpo-
rate governance on sustainability performance, 
this list is not exhaustive. Turning to the respec-
tive elements of corporate governance, we relate 
previous findings in the literature to the above. We 
screened major management and finance journals 
using such key words as “corporate governance,” 
“sustainability,” and CSR. Table 11.1 shows the 
selected articles.

11.2.2 Board of Directors 
and Sustainability 
Performance 

11.2.2.1 Board Composition 
and Capital 

The positive relationship between female direc-
tors on the board and a firm’s sustainability 
performance is one of the most reiterated find-
ings. Through a meta-analysis, Endrikat et al.
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Table 11.1 Selected articles on corporate governance and sustainability 

Authors Journal (Year) Title Findings 

Board Composition 

Boulouta JBE (2013) Hidden connections: The link 
between board gender 
diversity and corporate social 
performance 

Board gender diversity has greater impact in areas 
that induce higher levels of “empathic caring” 
among female directors 

Byron and Post CGIR (2016) Women on boards of directors 
and corporate social 
performance: A meta-analysis 

The female board representation–social 
performance relationship is more positive in 
favorable national contexts that welcome women 
directors’ resources 

Galbreath B&S (2018) Is board gender diversity 
linked  to  financial  
performance? The mediating 
mechanism of CSR

Greater representation of women on boards has 
an indirect, positive impact on financial 
performance, mediated by higher CSR levels 

Harjoto et al. JBE (2015) Board diversity and corporate 
social responsibility 

Board diversity is associated with more strengths 
in CSR and fewer concerns 

Hummel  et  al. JBE (2019) The role of sustainability 
performance and accounting 
assurors in sustainability 
assurance engagements 

In-depth assurance processes could have appealed 
to poor sustainability performers to enhance their 
internal sustainability-related processes and 
systems. Assurance providers that do not belong 
to the accounting profession are in turn associated 
with broader assurance statements 

Post et al. JBE (2015) From board composition to 
corporate environmental 
performance through 
sustainability-themed 
alliances 

The higher the representation of women or 
independent directors on board, the more likely 
the firm is to form sustainability-themed alliances 

Rao and Tilt JBE (2016) Board composition and 
corporate social 
responsibility: The role of 
diversity, gender, strategy, and 
decision-making 

This review reveals the gaps in conceptualizing 
CSR and CSR reporting as strategic 
decision-making processes 

Walls and 
Hoffman 

JOB (2013) Exceptional boards: 
Environmental experience and 
positive deviance from 
institutional norms 

Organizations located on the periphery of the 
network or whose boards possess a high level of 
environmental experience are more likely to 
deviate in positive ways 

Board Structure 

Arora and 
Dharwadkar 

CGIR (2011) Corporate governance and 
corporate social responsibility 
(CSR): The moderating roles 
of attainment discrepancy and 
organization slack 

Strong support for behavioral theory of the firm 
as the association between corporate governance 
and CSR dimensions depends on the 
decision-making latitude that originates from 
relative firm performance 

Ayuso et al. B&S (2014) Maximizing stakeholders’ 
interests: An empirical 
analysis of the stakeholder 
approach to corporate 
governance 

A positive relationship between pro-stakeholder 
board practices and firm profitability in countries 
with Anglo-Saxon legal tradition 

Ben-Amar et al. JBE (2017) Board gender diversity and 
corporate response to 
sustainability initiatives: 
Evidence from the carbon 
disclosure project 

A critical mass of women directors is required for 
significant positive effects on voluntary climate 
related disclosures

(continued)
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Table 11.1 (continued)

Authors Journal (Year) Title Findings

Burke et al. JBE (2019) The heterogeneity of 
board-level sustainability 
committees and corporate 
social performance 

Sustainability committees are more effective at 
impacting relevant strengths when they are 
focused on a specific stakeholder group, but they 
do not mitigate relevant concerns 

De Villiers et al. JOM (2011) The effect of board 
characteristics on firm 
environmental performance 

Found support for both resource provisional and 
agency-theoretical roles of the board for higher 
environmental performance 

Endrikat et al. B&S (2021) Board characteristics and 
corporate social 
responsibility: A 
meta-analytic investigation 

The authors confirm a positive impact of board 
size, board independence, female board 
representation, and presence of a CSR committee 
on CSR 

Hussain et al. JBE (2018) Corporate governance and 
sustainability performance: 
Analysis of triple bottom line 
performance 

Found support for both agency and stakeholder 
theory. However, no support for any significant 
relationship between the economic bottom of 
sustainability performance and CG characteristics 

Jain and Jamali CGIR (2016) Looking inside the black box: 
The effect of corporate 
governance on corporate 
social responsibility 

Corporate governance factors interact across 
multiple levels of analyses, leading to CSR 

Jizi et al. JBE (2014) Corporate governance and 
corporate social responsibility 
disclosure: Evidence from the 
US banking sector 

Board independence and size are positively 
related to CSR disclosure; CEO duality is also 
positively related to CSR disclosure 

Lins et al. JOF (2017) Social capital, trust, and firm 
performance: The value of 
corporate social responsibility 
during the financial crisis 

CSR intensity served as a cushion for stock 
returns during the financial crisis 

Luo et al. AMJ (2017) Whose call to answer: 
Institutional complexity and 
firms’ CSR reporting 

Found a specific decoupling response manifested 
as CSR reporting in face of tension between 
central and local governments 

Oh et al. JOM (2018) Complementary or 
substitutive effects? Corporate 
governance mechanisms and 
corporate social responsibility 

Blockholder ownership and proportion of outside 
directors as substituting monitoring mechanisms, 
while TMT ownership and TMT incentive 
intensity act as substituting incentive alignment 
mechanisms 

Post et al. B&S (2011) Green governance: Boards of 
directors’ composition and 
environmental corporate 
social responsibility 

A higher proportion of outside board directors, 
boards with three or more female directors, and 
boards with an average age of 56 years and a 
great number of Western European have superior 
environmental performance 

Rodrigue et al. JBE (2013) Is environmental governance 
substantive or symbolic? An 
empirical investigation 

Statistical analyses and interviews show 
environmental governance mechanisms are 
largely geared toward protecting the firm from 
reputational/regulatory harm 

Walls and 
Berrone 

JBE (2017) The power of one to make a 
difference: How informal and 
formal CEO power affect 
environmental sustainability 

CEO power based on environmental expertise and 
formal influence over executives and directors, 
regardless of shareholder activism, spurs firms 
toward greener strategies

(continued)
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Table 11.1 (continued)

Authors Journal (Year) Title Findings

Walls et al. SMJ (2012) Corporate governance and 
environmental performance: 
Is there really a link? 

A multi-level interactional investigation on board 
structure to environmental strengths and concerns 
using fact-based analyses that examined an array 
of CG IVs and the environmental performance 
DVs 

CEO 

Bénabou and 
Tirole 

Economica 
(2010) 

Individual and corporate 
social responsibility 

An interpretation of the agency problem that 
leads to higher levels of CSR 

Höllerer JMS (2013) From taken-for-granted to 
explicit commitment: The rise 
of CSR in a corporatist 
country 

Dependence on the international capital market; 
visibility of corporation in the media; global CSR 
media coverage; firm age and CEO relationships 
with established elites 

Marquis and 
Qian 

OrgSci 
(2014) 

Corporate social 
responsibility reporting in 
China: Symbol or substance? 

Political dependence is positively linked to CSR 
reporting; the higher administrative 
embeddedness, the more substantive the CSR 
reporting 

Wernicke et al. AMD (2022) How much influence do CEOs 
have on company actions and 
outcomes? The example of 
corporate social responsibility 

CEOs explain some 30% of variance in CSR. The 
remainder varies across stakeholder categories 
and types of CSR/misconducts 

CEO Characteristics 

Lewis et al. SMJ (2014) Difference in degrees: CEO 
characteristics and firm 
environmental disclosure 

While CEOs with MBA degrees and newly 
appointed CEOs are more likely to voluntarily 
disclose environmental information, those with 
legal education resist the pressures to disclose 

Tang et al. SMJ (2018) The differential effects of 
CEO narcissism and hubris on 
corporate social responsibility 

When board-interlocked peer firms invest less 
intensively in CSR than a CEO’s own firm, it 
strengthens the positive relationship between 
CEO narcissism and CSR, and the negative 
relationship between CEO hubris and CSR 

Tang et al. SMJ (2015) How CEO hubris affects 
corporate social (ir) 
responsibility 

CEO hubris is negatively associated with CSR 
performance and positively with CSiR, but the 
effect is weakened by higher resource dependence 
upon stakeholders 

TMT 

Dixon-Fowler 
et al. 

JBE (2017) The role of board 
environmental committees in 
corporate environmental 
performance 

A positive association between board 
environmental committees and CEP, especially 
when moderated by the presence of a senior-level 
environmental manager but not separately or for 
stakeholder representation 

Jamali et al. CGIR (2008) Corporate governance and 
corporate social responsibility 
synergies and 
interrelationships 

The majority of managers among those 
interviewed conceive of CG as a necessary pillar 
for sustainable CSR 

Kanashiro and 
Rivera 

JBE (2019) Do chief sustainability 
officers make companies 
greener? The moderating role 
of regulatory pressures 

The authors found that CSO has a positive 
influence on a firm’s environmental performance 
if faced with strict environmental regulations

(continued)
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Table 11.1 (continued)

Authors Journal (Year) Title Findings

Lau et al. JBE (2016) Corporate social responsibility 
in China: A corporate 
governance approach 

CSR activities are associated with foreign 
experience among board members but less so for 
TMT. CSR performance is positively related to 
larger board size and state ownership 

Peters et al. JBE (2019) The influence of corporate 
sustainability officers on 
performance 

CSO expertise and the firm’s existing 
sustainability performance affect the association 
between the CSO and post-appointment 
sustainability performance 

Strand JBE (2013) The chief officer of corporate 
social responsibility: A study 
of its presence in top 
management teams 

Scandinavian firms are significantly more likely 
than US firms to have such CSR TMT positions, a 
measure of explicit CSR 

Strand JBE (2014) Strategic leadership of 
corporate sustainability 

A corporate sustainability TMT position can be 
an effort to realize external opportunities that may 
have otherwise gone unrealized, without 
concerted attention and coordination afforded by 
a strategic level position 

Wiengarten et al. JBE (2017) How does sustainability 
leadership affect firm 
performance? The choices 
associated with appointing a 
chief officer of corporate 
social responsibility 

Under certain conditions, appointing a chief 
executive of CSR results in financial performance 
benefits, especially if the appointee is female and 
has a CSR functional background 

Wong et al. AMJ (2011) The effects of top 
management team integrative 
complexity and decentralized 
decision-making on corporate 
social performance 

Decentralization has a significant positive effect 
on corporate social performance, regardless of the 
integrative complexity 

Yin B&S (2017) Institutional drivers for 
corporate social responsibility 
in an emerging economy: A 
mixed-method study of 
Chinese business executives 

Implicit ethical corporate culture plays a key role 
in predicting different CSR aspects, while 
external institutional mechanisms mainly predict 
market-oriented CSR initiatives 

Ownership Structure 

Aguilera et al. CGIR (2006) Corporate governance and 
social responsibility: A 
comparative analysis of the 
UK and the US 

Differences in motivations among institutional 
owners likely would lead to differences in CSR 
performances 

Barnea and 
Rubin 

JBE (2010) Corporate social 
responsibility as a conflict 
between shareholders 

Insiders seem to induce firms to over-invest in 
CSR when they bear little of the cost of doing so 

Berrone et al. ASQ (2010) Socioemotional wealth and 
corporate responses to 
institutional pressures: Do 
family-controlled firms 
pollute less? 

A socioemotional wealth protection hypothesis: 
family CEO or CEO duality has no effect. But for 
non-family firms, CEO stock ownership shows 
negative environmental impact 

Borghesi et al. JCF (2014) Corporate socially responsible 
investments: CEO altruism, 
reputation, and shareholder 
interests 

Institutional ownership is negatively related to 
CSR. CEOs receive private benefits from CSR 
investments. CSR intensity and excess stock 
returns are negatively correlated

(continued)
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Table 11.1 (continued)

Authors Journal (Year) Title Findings

Buchanan et al. JCF (2018) Corporate social 
responsibility, firm value, and 
influential institutional 
ownership 

During heightened agency conflicts, the costs of 
ESG/CSR over-investment caused higher-scoring 
ESG/CSR firms to experience greater declines in 
firm values 

Chen et al. JFE (2020) Institutional shareholders and 
corporate social responsibility 

An exogenous increase in institutional holding 
caused by Russell Index reconstitutions improves 
portfolio firms’ CSR performance, and 
institutional shareholders can generate real social 
impact 

Dam and 
Scholtens 

CGIR (2012) Does ownership type matter 
for corporate social 
responsibility? 

Ownership by employees, individuals, and firms 
is associated with relatively poor corporate social 
policies; whereas holdings by banks, institutional 
investors, and the state appear to be neutral 

Dyck et al. JFE (2019) Do institutional investors 
drive corporate social 
responsibility? International 
evidence 

A causal relationship exists between institutional 
ownership and E&S performance. Investors 
increase firms’ E&S performance when they 
come from countries with a strong community 
belief in E&S issues, but not otherwise 

Flammer JFE (2021) Corporate green bonds The author shows that investors respond 
positively to the issuance announcement, 
especially for first-time issuers and bonds 
certified by third parties 

Hartzmark and 
Sussman 

JOF (2019) Do investors value 
sustainability? A natural 
experiment examining ranking 
and fund flows 

Sustainability is viewed as positively predicting 
future performance, but they do not find evidence 
that high-sustainability funds outperform 
low-sustainability funds 

Khan et al. JBE (2013) Corporate governance and 
corporate social responsibility 
disclosures: Evidence from an 
emerging economy 

CSR disclosure is positively related to managerial 
ownership, public or foreign ownership, board 
independence and audit committees 

Lamb and Butler B&S (2018) The influence of family firms 
and institutional owners on 
corporate social responsibility 
performance 

Family owners and family CEOs promote CSR 
strengths and reduce CSR concerns. Transient 
institutional owners have an opposite effect while 
dedicated institutional owners are positively 
associated with concerns 

Lee and 
Lounsbury 

B&S (2011) Domesticating radical rant 
and rage: An exploration of 
the consequences of 
environmental shareholder 
resolutions on corporate 
environmental performance 

A positive effect of environmental shareholder 
resolutions existed on the targeted firm’s pollution 
management practice. Firms concede to the 
demands from shareholder activists accordingly 
to resource dependence theory 

Liang and 
Renneboog 

JOF (2017) On the foundations of 
corporate social responsibility 

Firms from common law countries have lower 
CSR than companies from civil law countries; 
Scandinavian civil law firms had the highest 
ratings 

Mackenzie et al. CGIR (2013) Do responsible investment 
indices improve corporate 
social responsibility? 
FTSE4Good’s impact on 
environmental management 

Compliance depends on how firms are engaged in 
the FTSE index and the effect of being expelled; 
time of continuous engagement is a significant 
factor

(continued)
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Table 11.1 (continued)

Authors Journal (Year) Title Findings

Oh et al. JBE (2011) The effect of ownership 
structure on corporate social 
responsibility: Empirical 
evidence from Korea 

A positive relationship between CSR ratings and 
ownership by institutions and foreign investors 
but a negative relationship with shareholding by 
top managers 

Perez-Batres 
et al. 

JBE (2010) CSR, sustainability and the 
meaning of global reporting 
for Latin American 
corporations 

Formal normative pressure mediated by listing on 
the NYSE 

Rees and 
Rodionova 

CGIR (2015) The influence of family 
ownership on corporate social 
responsibility: An 
international analysis of 
publicly listed companies 

When controlled for governance, closely held 
equity is no longer associated with environmental 
and social rankings, but family ownership retains 
a significant negative association 

Tang and Zhang JCF (2020) Do shareholders benefit from 
green bonds? 

Firm’s issuance of green bonds is beneficial to its 
existing shareholders, seen from raised stock 
prices and institutional ownership 

Executive Compensation 

Al-Shaer and 
Zaman 

JBE (2019) CEO compensation and 
sustainability reporting 
assurance: Evidence from the 
UK 

Both board-level sustainability committees and 
sustainability reporting assurance have a positive 
association with the inclusion of sustainability 
terms in compensation contracts 

Berrone and 
Gomez-Mejia 

AMJ (2009) Environmental performance 
and executive compensation: 
An integrated 
agency-institutional 
perspective 

Environmental governance mechanisms 
strengthen how good environmental performance 
increases CEO pay in polluting industries; 
pollution prevention strategies have greater effect 
than end-of-pipe pollution control 

Eccles et al. MS (2014) The impact of corporate 
sustainability on 
organizational processes and 
performance 

High sustainability companies are characterized 
by expansive direct board involvements and 
sustainability-linked top executive compensation 

Klettner et al. JBE (2014) The governance of corporate 
sustainability: Empirical 
insights into the development, 
leadership, and 
implementation of responsible 
business strategy 

The involvement of the board and TMT in 
sustainability strategy development and relevant 
monitoring and incentivizing rewards demonstrate 
an enlightened shareholder value approach 

Kock et al. JMS (2012) Corporate governance and the 
environment: what type of 
governance creates greener 
companies? 

The divergence between stakeholders’ and 
managers’ environmental interests is affected by 
the presence and nature of both internal and 
external governance mechanisms 

Maas JBE (2018) Do corporate social 
performance targets in 
executive compensation 
contribute to corporate social 
performance? 

The use of CSP targets is an effective way to 
improve CSP, especially to lower CSP weaknesses 

Note AMD = Academy of Management Discoveries; AMJ = Academy of Management Journal; ASQ = Administrative 
Science Quarterly; B&S = Business & Society; CGIR= Corporate Governance: An International Review; JBE = Journal 
of Business Ethics; JCF = Journal of Corporate Finance; JFE = Journal of Financial Economics; JIBS = Journal of 
International Business Studies; JMS = Journal of Management Studies; JOB = Journal of Organizational Behavior; JOF 
= Journal of Finance; JOM = Journal of Management; MS = Management Science; OrgSci = Organization Science; 
SMJ = Strategic Management Journal
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(2021) confirm the positive impact of female 
board representation on CSR with social responsi-
bility. Giannarakis et al. (2014) find that women’s 
presence on boards determines strategic config-
urations and disclosure scores. Boulouta (2013) 
show that boards with greater gender diversity 
take better care of sustainability-related areas 
of concern because higher levels of “empathic 
caring” appeals strongly to female directors. 
Higher levels of CSR mediate the relationship 
between greater representation of women on 
boards and financial performance (Galbreath, 
2018). Moreover, the effects of female directors 
do not appear to be bound by the culture that 
embeds the board. Areneke et al. (2023) show that 
female directors influence ethical CG disclosure 
practices in a highly patriarchal context. Byron 
and Post (2016) report that females may be better 
able to bring resources to a motivated board or in 
cultural contexts where intra-board power distri-
bution may be more balanced owing to higher 
gender parity. Generally, diversity beyond gender 
leads to better sustainability performance, espe-
cially when diverse resources are provided to the 
board (de Villiers et al., 2011; Harjoto et al., 2015). 

If the above diversity-related determinants 
largely support the resource dependence premise 
of board functioning, the impact of the CEO-
board relationship could be relatively compli-
cated. Overall, however, a board with better moni-
toring capability would also likely be one that 
better monitors firms’ decision quality and actions 
aligning with stakeholders’ interests (Dienes et al., 
2016). Thus, we cannot assume that CEOs 
are negatively related to CSR or environmental 
performance. Higher environmental performance 
can be found in firms with higher board inde-
pendence and a lower concentration of direc-
tors appointed after the CEO on the board (i.e., 
stronger monitoring capability of the board), as 
well as in firms with larger boards where the CEO 
has active representation and there are more legal 
experts (i.e., better available resources to tap on 
when the CEO aspires to lead in positive sustain-
ability performance) (de Villiers et al., 2011). 
Similarly, Jizi et al. (2014) report a positive rela-
tionship between CSR disclosures and board inde-
pendence (Khan et al., 2013; Oh et al., 2018), 

size, and CEO duality. A CEO with informal 
environmental expertise could lead to good envi-
ronmental performance; however, such a positive 
impact is amplified when the CEO enjoys formal 
power over the board (Walls & Berrone, 2017). 
The authors also find that CEO power acts as a 
catalyst, transforming shareholder activism into 
corporate greening. This is likely explained by 
the mechanisms mentioned in the section on CEO 
characteristics and aspirations. 

11.2.2.2 Board Committees 
While the association between board-level 
sustainability committees and the inclusion of 
sustainability-related terms in the CEO compen-
sation contract likely demonstrates the board’s 
monitoring role (Al-Shaer & Zaman, 2019; 
Khan et al., 2013), the role of resource provi-
sion also manifests itself in the board commit-
tees (de Villiers et al., 2011). The more board 
standing committees exist, the more likely the 
firm will conduct voluntary environmental (Ben-
Amar et al., 2017) and sustainability performance 
disclosure (Endrikat et al., 2021). The committee 
also moderates the relationship between top 
management team diversity and the firms’ adop-
tion of environmental standards (Saeed et al., 
2022). Burke et al. (2019) and Dixon-Fowler 
et al. (2017) find that the link between a sustain-
ability committee and environmental perfor-
mance can be strengthened when the committee 
focuses on a specific stakeholder group (Ocasio, 
2011), and is managed by a senior-level envi-
ronmental manager. The presence of a sustain-
ability committee is likely a result of both external 
and internal pressures, as well as a certain age 
distribution within the board (Post et al., 2011). 

11.2.3 Top Management Team 
(TMT) and Sustainability 
Performance 

11.2.3.1 CEO Attributes 
Idiosyncratic CEO characteristics, values, and 
beliefs are likely to affect a CEO’s inclination 
toward CSR (Mattingly, 2017). For example, 
while CEO narcissism correlates positively with
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CSR (Petrenko et al., 2016), CEO hubris corre-
lates negatively with CSR (Tang et al., 2015, 
2018). charisma (Wowak et al., 2016) and greed 
(Sajko et al., 2021a) also could together play a role 
in driving or preventing the CEO from working on 
improving the firm’s sustainability performance 
because the CEO is the face of the firm (Love 
et al., 2017), and may receive personal benefit 
from promoting CSR (Borghesi et al., 2014). 

While male and female CEOs likely differ in 
terms of their inclinations toward sustainability 
(Glass et al., 2016), the CEOs are also substan-
tially influenced by their “social-class background 
(Brammer et al., 2007; Kish-Gephart & Campbell, 
2015), birth order (Campbell et al., 2019), mili-
tary training (Koch-Bayram & Wernicke, 2018), 
the condition of the economy at the time they enter 
the job market (Bianchi & Mohliver, 2016), or the 
values prevalent when they grew up (Sajko et al., 
2021b)” (Wernicke et al., 2022, p. 48). Educa-
tional backgrounds also play a reasonable role. 
CEOs with MBA degrees and newly appointed 
CEOs are more likely to voluntarily disclose 
environmental information, whereas those with a 
legal education are more sophisticated in under-
standing legal constraints (Lewis et al., 2014). 
The above impacts on a CEO’s values and 
beliefs are long lasting (Marquis & Tilcsik, 2013). 
This is especially true when coupled with the 
path that the CEO has experienced (Marquis & 
Qian, 2014), and when CEOs may wish to 
conserve their legacy by acting sustainably (Kang, 
2016). 

11.2.3.2 TMT Team Composition 
The involvement of TMT (Hambrick, 2007) and 
the board are crucial in developing sustainability 
strategies that demonstrate a more enlightened 
shareholder value approach to cater to stake-
holders’ needs (Klettner et al., 2014). When 
integrative complexity is high and the manage-
ment structure is decentralized, TMTs tend to 
lead commendable corporate social performance 
because of their heightened ability to gather 
information and attend to stakeholders’ needs 
(Carpenter et al., 2004; Finkelstein & Hambrick, 
1990). However, high CSR levels are possible in 

firms with low integrative complexity if decen-
tralization is high (Wong et al., 2011). In partic-
ular, the greater the power of female executives, 
the more likely the firm is to adopt environmental 
standards in emerging countries (Saeed et al., 
2022), a relationship strengthened by the presence 
of CSR committees. 

While the presence of a chief sustainability 
officer itself signals the firm’s commitment to 
sustainability, Scandinavian firms are signifi-
cantly more likely than US firms to have CSR 
TMT positions (Strand, 2013). This could lead 
to concerted attention and coordination efforts to 
capture favorable external opportunities. Never-
theless, firms may opt to rely on the bureau-
cratic implementation of sustainability efforts 
without such TMT positions (Strand, 2014). 
The upper echelons perspective and attention-
based view suggest that a chief sustainability 
officer helps keep an eye on negative sustain-
ability issues and channel attention and efforts 
toward reducing corporate social irresponsibility 
(Fu et al., 2020). While that sounds like appointing 
a chief CSR executive may help with CSR perfor-
mance regardless of the officer’s expertise in 
sustainability (Peters et al., 2019), the resul-
tant financial benefits are greatest only when the 
appointee is female and has a functional CSR 
background (Wiengarten et al., 2017). 

11.2.4 Executive Compensation 
and Sustainability 
Performance 

11.2.4.1 Executive Compensation 
as Rewards and Incentives 

Cohesion in the market for corporate governance, 
and thus social comparison, has resulted in an 
income surge among CEOs (Kim et al., 2015). 
However, a great sum of money carries both 
substance and symbolism (Zajac & Westphal, 
1994). In terms of promoting sustainability perfor-
mance, there is no robust understanding of the 
substantive or symbolic effects of top execu-
tive compensation. Maas (2018, p. 573) find that 
to boost corporate social performance, “(a) the
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level of CSP has no effect on the use of CSP 
targets, (b) the use of CSP targets in general does 
not automatically lead to better CSP results, and 
(c) the use of quantitative, hard CSP targets is 
an effective way to improve CSP results, espe-
cially to lower CSP weaknesses.” Both the board 
and the TMT are involved in establishing moni-
toring and incentivizing rewards, demonstrating a 
stakeholder orientation (Klettner et al., 2014). 

11.2.4.2 Joint Effects with Other 
Mechanisms 

The presence of board-level sustainability 
committees and sustainability reporting assur-
ance are positively associated with the inclusion 
of sustainability terms in compensation contracts 
for top executives (Al-Shaer & Zaman, 2019). 
Highly sustainable firms often feature direct 
board involvement in sustainability issues, and 
top executive compensation is frequently linked 
to sustainability objectives (Eccles et al., 2014). 
CEO equity compensation and ownership signif-
icantly reduce waste production (Kock et al., 
2012). Ultimately, CEO pay could be considered 
substantive. This is because good environmental 
performance is rewarded in polluting industries, 
especially when moderated by environmental 
governance mechanisms. It is also symbolic, 
because pollution prevention strategies count 
(more than end-of-pipe pollution control) and 
because firms with an explicit environmental pay 
policy and an environmental committee do not 
actually reward environmental strategies more 
than those without such structures (Berrone & 
Gomez-Mejia, 2009). 

11.2.5 Ownership Structure 
and Sustainability 
Performance 

11.2.5.1 Property Rights and Use 
Rights 

The “separation of ownership and control” 
(Berle & Means, 1932) suggested that owners 
forgo a portion of their “use right” when they 
deem corporate management too costly (Kang & 
Sørensen, 1999); but one must not mistake that 

the owners stop governing their properties once 
they have their managers (Davis, 2005; Zeitlin, 
1974). Barnea and Rubin (2010) explicate CSR as 
a conflict between shareholders. When different 
owners are conceptualized as having divergent 
goals and interests (e.g., Li & Qian, 2013), insiders 
whose reputation is associated with a firm’s CSR 
ratings would probably be the most receptive 
toward expenditure on sustainability issues, which 
is arguably an area of non-value-maximizing 
activities from Fama and Jensen’s (1983) perspec-
tive. With higher levels of ownership, managers 
may better pursue their personal agendas through 
recognized CSR efforts (Bénabou et al., 2010). 
CSR disclosure is positively related to manage-
rial ownership (Khan et al., 2013). However, 
seemingly contradictory evidence reveals that 
managerial ownership is related to poorer CSR 
policies and ratings (Dam & Scholtens, 2012; 
Oh et al., 2011). Future studies could contextu-
alize the potential influence of managerial owner-
ship. For instance, Hong et al. (2012) argue that 
managers are more likely to pursue CSR/ESG 
ratings when the firm has access to financing and 
when investors’ appetite for risk is higher under 
macroeconomic conditions. 

11.2.5.2 Family Ownership 
Family owners also have a reason to promote 
sustainable performance. The socioemotional 
wealth protection hypothesis suggests that family-
controlled-listed firms have better environmental 
performance than non-family-controlled firms 
(Berrone et al., 2010). Lamb and Butler (2018) 
also find support for families and family CEOs. 
By contrast, Rees and Rodionova (2015) find 
that family ownership is negatively associated 
with ESG performance. The association is strong 
and consistent across liberal market economies 
(LME), whereas it is less consistent in coordinated 
market economies (CME). 

11.2.5.3 Institutional Ownership 
Holdings by banks, institutional investors, and 
the state seem to be more neutral in this 
respect (Dam & Scholtens, 2012), or their effects 
are generally more institutionally prescribed.
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Borghesi et al. (2014) find a negative relation-
ship between institutional ownership and CSR, 
while Lamb and Butler (2018) report a posi-
tive relationship therein. Oh et al. (2011) find a 
positive relationship between foreign institutional 
investors’ CSR ratings and ownership. Although 
“doing good by doing well” likely has a legal 
origin such that firms in civil law countries used 
to be more responsive to CSR shocks than coun-
terparts from common law countries (Liang & 
Renneboog, 2017; Matten & Moon, 2008), it 
seems that there was a turning point around 2010. 
After this, “foreign institutional owners” seem to 
become mostly positively related to CSR/ESG in 
published journal articles (c.f. Bromley & Meyer, 
2015). Chen et al. (2020) explain that in CSR areas 
that are financially material, institutional owners 
enhance CSR ratings via CSR-related proposals; 
lower CSR ratings only become visible when 
shareholders are distracted by exogenous shocks. 
CSR disclosures are positively related to state 
and foreign institutional ownership (Khan et al., 
2013). International normative pressure seems to 
be exerted on board members with foreign experi-
ence of heightened engagement in CSR activities 
against concentrated ownership (Lau et al., 2016). 
A more recent study reported that even domestic 
institutional ownership increases after a firm issue 
green bonds. This signals its commitment to 
sustainability and triggers a positive response in 
stock prices (Tang & Zhang, 2020). 

11.3 Summary of the Impact 
of Corporate Governance 
and TMT on Sustainability 
Performance 

Corporate governance has become increasingly 
complex in the face of sustainability challenges. 
Boards and corporate executives have been under-
going a series of reforms and have devoted consid-
erable resources and efforts to align with the 
global sustainability trend. Prior studies have 
shown that certain corporate governance prac-
tices are positively associated with sustainability 
performance. However, these studies also revealed 
that such effects are rather complex, as some 

factors work together. This finding highlights the 
importance of examining the effects of corporate 
governance practices as a “bundle.” Thus, when 
firms change and design their corporate gover-
nance systems, they must consider multiple prac-
tices that may reinforce each other to improve 
sustainability performance. 

Haynes and Hillman (2010) argue from a 
resource dependence theoretical perspective that 
with CEO power as the moderator, board human 
and social capital breadth leads to more strategic 
changes, while depth leads to fewer. If anything, 
the board “moderates” during the course of insti-
tutional changes. The mental templates governing 
sustainability diffuse across networks (Palmer 
et al., 1986). From an outsider’s perspective, 
boards may appear to be designed to fail (Boivie 
et al., 2016), yet boards are simultaneously 
grounds on which elites learn to be mentored 
(McDonald & Westphal, 2011), and where social 
order is reproduced (Kish-Gephart & Campbell, 
2015) or challenged (Palmer & Barber, 2001). In 
this sense, anything that potentially changes the 
rule of the game for elites warrants our close atten-
tion to demystifying the contemporary decoupling 
world. 

11.4 Discussion on Recent 
Trends 

11.4.1 Political Backlash Against 
ESG Investments 

While the number of institutional investors who 
use ESG criteria to select their investee firms 
has been growing globally, political pushbacks 
to investments that screen investment targets 
using firms’ sustainability performance are also 
becoming visible. Although institutional investors 
can play a role in promoting sustainability by 
facilitating and rewarding firms’ sustainability 
performance, a view also exists that ESG-driven 
investments constrain firms’ activities, thereby 
damaging firm financial performance (Financial 
Times, June 12, 2023). In the US, for example, 
politicians from the Republican Party in several 
states introduced anti-ESG bills, including those
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that demanded that state pension funds priori-
tize financial returns over other investment goals. 
While President Biden vetoed the Republican-
led bill to prevent public pension funds from 
using ESG criteria to make investment deci-
sions in 2023, the political backlash appeared to 
have influenced some major investment funds to 
reconsider their ESG investment portfolios. As 
previously discussed, institutional investors play 
an important role in promoting firms’ sustain-
ability initiatives. One potential implication of 
such political challenges regarding ESG invest-
ments is that capital market and investor pressure 
on firms to engage in sustainability initiatives may 
be weakened. 

Despite the politicized environment in the US, 
the EU continues to support ESG activities thanks 
to political and consumer support for environ-
mentally friendly products. For example, the EU 
adopted the Corporate Sustainability Reporting 
Directive in January 2023. This directive requires 
firms that conduct business in EU countries, or 
list their securities, to disclose their ESG activi-
ties. More recently in April 2024, the EU Parlia-
ment has approved the law that will require 
large firms with more than 1,000 employees to 
conduct due diligence from 2028 on human rights 
and environmental abuses in their global supply 
chains (Reuters, April 24, 2024b). In terms of 
capital market pressure, it has been reported that 
the capital in sustainable funds in Europe is 
seven times more than that in the US, and over 
70% of pension funds in Europe viewed climate 
change as a priority in 2023 (Reuters, April 12, 
2024a). Hence, firms that operate in Europe face 
far greater pressures to engage in ESG activi-
ties especially environmental sustainability initia-
tives than those in the US. These trends suggest 
that the perceptions of corporate executives and 
board directors of the need to address environ-
mental sustainability problems may vary by loca-
tion. Because this is a critical issue in exam-
ining the impact of corporate governance on firms’ 
sustainability performance, further research on 
the effects of the institutional environment is 
needed. 

11.4.2 Criticism on ESG Rating 
Agencies 

Another issue that may affect the role of institu-
tional investors in promoting sustainability initia-
tives among investee firms is the role of ESG 
ratings agencies. According to a survey by the 
ERM Sustainability Institute (2023), 53% of 
investor respondents use ESG ratings as their 
most common source of ESG data. However, it 
has been pointed out that the ESG data provided 
by ESG rating agencies have some critical prob-
lems, including basic issues such as data errors, 
lack of transparency in rating methods, compara-
bility of ratings by different ESG agencies, and 
conflicts of interests. As different rating agencies 
have different scopes for ESG components and use 
different measures and weightings for each rating 
component, the final ratings for the same firm 
can vary significantly across ESG rating agen-
cies (Berg et al., 2022). It has also been suggested 
that ESG rating agencies’ business models may 
compromise data reliability (Li et al., 2022; Tang 
et al., 2022). Li et al. (2022) show that firms 
with business ties to rating agencies through other 
services (credit rating services) receive higher 
ESG ratings. Similarly, Tang et al. (2022) find 
that firms owned by the same institutions as 
their rating agencies receive higher ESG ratings. 
These findings imply that ESG rating agencies 
may not always be neutral. Yet many institutional 
investors rely on ESG data provided by those 
agencies when choosing their investment targets, 
leading to the potential misallocation of invest-
ment funds that promote sustainability. Hence, 
the challenges posed by ESG rating agencies 
can negatively affect the role of capital markets 
and investors in firms’ sustainability initiatives, 
potentially encouraging greenwashing. 

11.5 Conclusion 

This chapter discusses the main corporate 
governance drivers—the board of directors, 
top management team, executive compensation, 
and ownership structure—of firm sustainability
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performance. Prior studies reveal that corpo-
rate governance factors can improve sustain-
ability performance. As top executives and direc-
tors play a critical role in firm resource alloca-
tion, their decisions matter when examining the 
impact of firms’ initiatives in addressing environ-
mental sustainability issues thereby contributing 
to achieve a carbon neutral society. This chapter 
provides evidence that research on top decision-
makers and how firms are governed is an impor-
tant avenue when discussing the role of busi-
ness organizations in addressing sustainability 
issues. 

However, there are some limitations to our 
review. First, the review of prior studies that 
incorporated institutional factors is limited. Like 
other social organizations, firms are embedded in 
a local or national institutional context; hence, 
top decision-makers are naturally influenced by 
the context in which they make their decisions. 
As discussed, the political environment of firms’ 
sustainability initiatives in the US is quite different 
from that in the EU. Thus, top executives and 
board members in European firms are likely to be 
under greater pressure to allocate more resources 
to ESG initiatives including corporate activities 
to tackle environmental sustainability issues than 
top decision-makers in US firms. Given these 
differences, it is likely that corporate governance 
factors, such as ownership structure, may func-
tion differently. Hence, more comparative studies 
are needed to examine cross-national differences 
in the effects of corporate governance on sustain-
ability initiatives. 

Second, our review includes prior studies, 
mostly from management, business ethics, and 
finance journals. However, firm sustainability 
performance has been examined in other busi-
ness disciplines such as accounting as well as in 
disciplines like law and public policy. Hence, this 
chapter does not present a comprehensive review 
of all the relevant disciplines. Depending on the 
researcher’s objectives, it is important to deter-
mine what we already know about the role of 
business organizations in tackling sustainability 
challenges. 
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12The Effect of Green Logistics on Carbon 
Neutrality 

Tomoo Noguchi 

Abstract 

The distribution and marketing sectors urgently 
need to implement green logistics in trucking 
to achieve carbon neutrality. This is because 
the transportation sector accounts for about 
20% of Japan’s total CO2 emissions, with 
trucks contributing around 40% of these emis-
sions. The rise of e-commerce platforms such 
as Amazon and Rakuten has significantly 
increased truck usage, which has the poten-
tial to elevate CO2 emissions in Japanese 
logistics. Regarding CO2 emissions, the logis-
tics industry in Japan is currently facing 
a trade-off between extreme weather condi-
tions and global warming and the increase 
in truck transportation. An effective way to 
address this problem is through green logis-
tics. The author proposes a four-phase action 
plan based on the current level of pene-
tration and difficulty of execution: Phase 1 
(energy use reform), Phase 2 (logistics digital 
transformation, also known as logistics DX), 
Phase 3 (logistics structural reform), and 
Phase 4 (robotization). Each phase of the 
action plan involves crucial social innova-
tions and, if implemented as envisioned, will 

T. Noguchi (B) 
Waseda University, Tokyo, Japan 
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enable a considerable reduction in CO2 emis-
sions and contribute toward a carbon-neutral 
society. 

Keywords 

Green logistics · Digital transformation · AI 
logistics · Robotization · Carbon offsetting 

12.1 Introduction 

This chapter examines how CO2 emissions can be 
reduced in the logistics sector, which is an essen-
tial part of the goods transfer process. This type 
of logistics effort is called green logistics, and 
its practice could significantly contribute to the 
realization of a carbon-neutral society. CO2 is a 
major greenhouse gas that contributes to abnormal 
weather and global warming. Japan’s CO2 emis-
sions totaled 1,037 million tons in FY2022 
(Ministry of the Environment, 2024). By sector, 
the industrial sector accounted for the largest 
share of emissions at 34.0% (352.26 million tons), 
followed by the transportation sector at 18.5% 
(191.8 million tons). Within the transportation 
sector, freight vehicles account for 38.0% (72.92 
million tons), representing a considerable emis-
sion scale. This is why the logistics sector needs 
green logistics.
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The world is currently being urged to achieve 
the SDGs to realize a sustainable global society, 
including resolving climate change issues. One 
of the 17 goals that the logistics industry must 
prioritize is Goal 7: Affordable and Clean Energy 
for All. This is because many logistics systems 
still run on fossil fuels, such as diesel and gaso-
line, which emit large amounts of CO2 into 
the atmosphere. To reduce the burden on the 
global environment and realize a carbon-neutral 
society, it is necessary to either minimize the 
use of fossil fuels or increase their utilization 
efficiency. 

In this chapter, the author will explore methods 
that seem effective in reducing CO2 emissions 
(social innovations) through case studies and 
quantitative analysis. The author aims to examine 
how green logistics should be structured to 
achieve carbon neutrality while minimizing the 
impact on users’ benefits as much as possible. 

12.2 Background of Increasing 
CO2 Emissions in Logistics 

12.2.1 Growth of E-Commerce 
and Increase in Parcel 
Delivery 

Currently, the total number of parcels handled 
in Japan is 5,058.88 million per year (of which 
4,925.08 million are transported by truck and 
80.8 million by air and other means) (Ministry 
of Land, Infrastructure, Transport and Tourism, 
2023b). This substantial number is primarily 
due to the rapid growth of the e-commerce 
market driven by companies such as Amazon and 
Rakuten. The market size of e-commerce in the 
logistics-related retail sector reached 13.9997 tril-
lion yen in 2022, representing a 5.37% increase 
compared to the previous year. Furthermore, the 
e-commerce penetration rate in this sector has 
steadily increased from 6.78% in 2019 to 8.08% 
in 2020, 8.78% in 2021, and 9.13% in 2022, 
indicating the widespread adoption of online 
purchasing (Ministry of Economy, Trade and 
Industry, 2023). 

The high utilization of e-commerce is 
attributed to the convenience of online shop-
ping. However, this increased convenience has 
also led to inefficiencies in transportation and 
a corresponding rise in CO2 emissions. The 
average cargo weight per shipment has signifi-
cantly decreased from 2.43 tons in 1990 to 2.13 
tons in 1995, 1.73 tons in 2000, 0.95 tons in 2010, 
and 0.83 tons in 2021. In contrast, the number 
of shipments has continuously increased from 
13,656 in 1990 to 15,290 in 1995, 15,964 in 2000, 
24,616 in 2010, and 25,080 in 2021 (Ministry 
of Land, Infrastructure, Transport and Tourism, 
2024). 

These trends indicate a shift toward more 
frequent, smaller deliveries. When considered 
alongside the trend in load rates per truck, it 
becomes evident that inefficient deliveries are on 
the rise, unnecessarily increasing CO2 emissions. 

12.2.2 Inefficient Logistics 

The author needs to clarify the loading rate of 
trucking to highlight the problems posed by the 
increasing small-lot, high-frequency nature of 
deliveries due to the prosperity of e-commerce. 
The current level of domestic freight transport 
volume (for commercial use) is approximately 
2,557.54 million tons per year on a tonnage basis 
(FY2022). On a ton-kilometer basis (load volume 
multiplied by transport distance), it amounts to 
about 199.149 billion ton-kilometers (Ministry 
of Land, Infrastructure, Transport and Tourism, 
2023c). 

Dividing the number of ton-kilometers trans-
ported by the potential loading capacity, known 
as “capacity ton-kilometers,” provides an idea of 
the efficiency of transport equipment. If the truck 
is fully loaded, this efficiency would be 100%. 
However, in reality, the efficiency was 50.17% 
in 2000, decreasing to 39.7% in FY2022. In 
other words, transportation efficiency is declining, 
and trucks running throughout Japan transport 
about 60% air. Incidentally, truck transportation 
accounts for 98.3% of the logistics used to trans-
port freight.



12 The Effect of Green Logistics on Carbon Neutrality 155

12.2.3 Increase in CO2 Emissions 
Due to Redelivery 

Alongside the low loading rate of trucks, 
another inefficiency is redelivery. While left-
behind delivery is common with the e-commerce 
giant Amazon, this practice was not common 
in Japan until recently due to the risk of theft 
and defacement, and redelivery was the norm. 
This issue is primarily caused by the increase 
in unattended homes during the daytime (owing 
to lifestyle changes and the increasing number 
of women joining the workforce). Additionally, 
the proliferation of high-rise apartment buildings 
(which increases the burden on delivery personnel 
to transport items to upper floors) has exacerbated 
this problem. 

As of April 2023, the redelivery rate in Japan’s 
logistics industry stood at 11.4% (Ministry of 
Land, Infrastructure, Transport and Tourism, 
2023a). Although it temporarily dropped to 8.5% 
in April 2020, during the peak of the COVID-19 
pandemic when more people were at home, this 
was only a temporary phenomenon, and the rate 
has since returned to previous levels. 

Redelivery means that deliveries that could 
have been completed in one attempt must be made 
twice or thrice. Consequently, logistics companies 
must operate trucks more frequently, naturally 
leading to an increase in CO2 emissions. 

12.2.4 Increase in CO2 Emissions 
Due to Returns 

In e-commerce, returns inevitably occur more 
frequently than in brick-and-mortar stores 
because users do not directly see the actual 
product they are purchasing, and errors in order 
fulfillment by the business can occur. Regarding 
actual return rates, they vary considerably by 
product type. In Japan, the median return rate 
is generally 5–10% (ELTEX, 2021), whereas in 
the U.S., it is said to be around 30% (Brohan, 
2013). 

E-commerce companies understand that 
accepting customer returns is crucial for store 
loyalty, so they continuously seek ways to 

manage the inevitable returns. For example, prod-
ucts purchased from Amazon.co.jp and Amazon 
Marketplace can, in principle, be returned or 
exchanged within 30 days from the date of 
arrival. A full refund is provided if the product is 
defective, unused, or unopened. Returns can be 
made at convenience stores, Yamato sales offices, 
and even through delivery lockers. 

Generally, such a permissive return policy 
is said to increase return rates (Bower & 
Maxham, 2012). However, companies tolerate 
returns because they ultimately contribute to 
increased sales (Janakiraman et al., 2016). Never-
theless, users should be aware that returning prod-
ucts incur transportation and labor costs, and 
trucks are inevitably used to transport returned 
products, leading to increased CO2 emissions, as 
stated above. 

12.3 Social Innovation 
in the Logistics Industry 
to Achieve Carbon 
Neutrality 

Measures against climate change and global 
warming are being called for globally, and the 
Japanese government has announced its goal to 
achieve carbon neutrality by 2050. The logis-
tics industry is also riding this wave and intro-
ducing countermeasures. For example, the All 
Japan Trucking Association formulated its Envi-
ronmental Vision 2030 for the Trucking Industry 
in March 2022. As a main goal, the association 
declared that the CO2 emissions intensity of the 
trucking industry will be reduced by 31% by 2030, 
compared to the 2005 level. 

To achieve this, the following three-step action 
plan has been clearly defined: 

Step 1: Reduce CO2 emissions through “trans-
portation.” 

This involves implementing global warming 
countermeasures in the transportation business, 
including: (1) introduction of trucks with supe-
rior environmental performance, (2) promotion of 
eco-driving, and (3) promotion of more efficient 
transportation. 

Step 2: Reduce CO2 emissions at “offices”

http://Amazon.co.jp
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This involves implementing global warming 
countermeasures other than those related to the 
transportation business, including: (1) electricity 
saving at offices, (2) reducing the number of busi-
ness trips by using web conferencing, and (3) 
tree-planting projects. 

Step 3: Environmental measures by “everyone” 
This involves implementing environmental 

measures other than those in the first step, 
including: (1) waste reduction, (2) promotion of 
resource recycling, and (3) noise reduction. 

However, while this action plan mentions 
“steps,” it primarily emphasizes the first step and 
does not account for the varying degrees of diffi-
culty in achieving these goals. Additionally, the 
perspective of social innovation is unclear. There-
fore, the author proposes the following four-level 
action plan, which incorporates social innovations 
based primarily on the current level of penetration 
and the difficulty of execution. 

12.3.1 Phase 1: Energy Use 
Reformation 

12.3.1.1 Utilization of Renewable 
Energy 

To reduce massive CO2 emissions and miti-
gate climate change, naturally occurring “renew-
able energies” such as solar, wind, hydro, and 
geothermal have long been in the spotlight. 
Renewable energy accounts for approximately 
25% of Japan’s electricity generation (Renew-
able Energy Institute, 2025). In comparison with 
major developed countries, Canada leads with 
67%, followed by Germany at 58%, Spain at 58%, 
Italy at 49%, and France at 29%. Japan’s figure 
is notably lower. The U.S. has a similar rate at 
24%, slightly below Japan’s but nearly at the same 
level. 

If all energy were provided by renewable 
sources, the occurrence of greenhouse gas emis-
sions and extreme weather events would be 
curtailed, and SDG 13: Take urgent action to 
combat climate change and its impacts might no 
longer be necessary. However, renewable energy 
sources are difficult to control in terms of supply, 
as they are affected by weather conditions, such 

as those seen in solar power generation. Addi-
tionally, issues such as environmental destruction 
by mega solar power plants and energy storage 
problems make renewable energy generation chal-
lenging. Renewable energy is inherently a flow-
type energy, not a stock-type energy like fossil 
fuels. Therefore, it is difficult to control renewable 
energy sources artificially in the way one might 
control “mining volumes.” 

Moreover, the biggest problem remains cost. 
According to estimates by the Agency for Natural 
Resources and Energy, as of 2020, the cost of 
power generation was 12.9 yen/kWh for solar 
(for commercial use), 30.0 yen/kWh for offshore 
wind, and 25.3 yen/kWh for small hydro. In 
comparison, the costs were 10.7 yen/kWh for 
natural gas-fired, 12.5 yen/kWh for coal-fired, and 
11.5 yen/kWh for nuclear (Agency for Natural 
Resources & Energy, 2021). Clearly, the cost of 
power generation from traditional fossil fuels is 
lower. 

While it is indisputable that renewable energy 
will continue to be emphasized in the future, 
currently, clean energy sources are insufficient 
to fully support an advanced economy and 
society. Fossil fuels such as natural gas, coal, and 
petroleum still play a significant role, producing 
greenhouse gas emissions in proportion to their 
use. Therefore, energy conservation measures 
targeting equipment that uses fossil fuel-derived 
electricity are essential and should be promoted 
more aggressively in the future. 

12.3.1.2 Energy Conservation 
Measures for Distribution 
Centers 

Logistics companies have long promoted energy 
conservation in warehouses and distribution 
centers. Examples include the installation of LED 
lighting, the use of energy management systems, 
and the application of insulation materials. These 
measures have not only decreased electricity costs 
but also contributed to the reduction of CO2 

emissions. 
A relatively recent success story is Tokyo 

Tatemono Co.’s giant logistics facility, T-LOGI 
Akiruno, completed in May 2023. The facility 
has implemented solar panels to generate power
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in excess of its electricity consumption and 
has established a self-commissioning scheme,  a  
system whereby excess power is directly trans-
ferred to other properties owned by the company. 
This method is the first of its kind among Japanese 
real estate companies, with 2,210 MWh/year, or 
about 58% of the total power generation (approx-
imately 3,820 MWh/year), being transferred to 
other facilities as surplus power (Tokyo Tatemono 
Co., Ltd., 2023). Such efforts will undoubtedly 
contribute to SDG 7: Affordable and Clean Energy 
for All. 

12.3.1.3 Electric and Fuel Cell 
Trucks 

Modern logistics providers are transitioning to a 
more environmentally friendly society by intro-
ducing more fuel-efficient vehicles such as plug-in 
hybrid vehicles (PHVs), electric vehicles (EVs), 
and fuel cell vehicles (FCVs). However, the 
current general penetration rate of EVs in Japan 
is unusually low. Although EV sales had been 
increasing since 2022, as of February 2024, 
EVs accounted for only 3.4% of new car sales 
(ENECHANGE, 2024). Scandinavian countries 
such as Norway (88%) and Sweden (51.9%) have 
very high EV penetration rates, while Western 
European countries such as Germany (24.7%), 
the United Kingdom (23%), and France (20.2%) 
also have significantly higher levels compared to 
Japan. The United States, which has the world’s 
largest EV sales share with Tesla, has a penetra-
tion rate of only 6%, similar to Japan. However, 
China, which aims for global dominance in EVs, 
has many manufacturers, including BYD, and a 
relatively high penetration rate of 11%. In Japan, 
there are challenges related to recharging stations 
and the high cost of vehicles. However, the govern-
ment has launched a subsidy program to promote 
the introduction of clean energy vehicles, allo-
cating approximately 129.1 billion yen for fiscal 
2023. The program aims to achieve 100% EV sales 
for new cars by 2035. Therefore, the penetration 
rate is expected to increase significantly in the 
future. 

Regarding electric trucks in the logistics 
industry, models such as the eCanter from 
Mitsubishi Fuso Truck and Bus Corporation and 

the ELF-EV from Isuzu Motors Limited have 
been introduced and are contributing to achieving 
carbon neutrality in transportation. Seven-Eleven 
Japan, the largest company in the convenience 
store industry, is a leading ESG (Environment, 
Social, Governance) investor in this area. With 
the aim of reducing CO2 emissions, the company 
purchased three eCanters from Mitsubishi Fuso 
Truck and Bus Corporation in March 2018 and 
two electric trucks from Isuzu in July 2019. Addi-
tionally, the company has introduced clean diesel 
engine vehicles, natural gas vehicles, hybrid vehi-
cles, and fuel cell trucks fueled by hydrogen, 
actively practicing green logistics. As of February 
2022, 4,424 (71.3%) of the company’s 6,208 
delivery vehicles were eco-friendly. 

12.3.2 Phase 2: Logistics DX 
(Digital Transformation) 

The Japanese government defines logistics DX 
as an activity that goes beyond digitalization and 
mechanization. It will revolutionize traditional 
logistics by driving operational improvements and 
work style reforms, ultimately transforming the 
business model of the logistics industry itself 
(Ministry of Land, Infrastructure, Transport and 
Tourism, 2021b). In other words, the objective of 
logistics DX is to fundamentally transform old 
logistics activities and metamorphose them into 
a new business model through digital innovation. 
This will result in more efficient and accurate 
logistics activities, while simultaneously reducing 
CO2 emissions. Here, the author would like to 
clarify the main logistics DX measures that will 
be important in the future. 

12.3.2.1 Data Sharing 
and Visualization Among 
Trading Companies 

Sharing and visualizing data in cyberspace among 
trading companies is an important issue. If the 
flow of goods and logistics equipment can be 
shared in real-time, truck loading efficiency can 
be improved, and lead times can be shortened. For 
example, Hakobu’s dynamic management appli-
cation “MOVO” can track the location of trucks
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and other vehicles every 5 s using GPS, allowing 
for visualization of both cargo arrival and stops, 
as well as CO2 emissions. By sharing these data 
with business partners, a sense of security and 
trust can be fostered while also reducing work 
hours. Kyocera Corporation, which implemented 
MOVO Vista, has reduced the number of person-
hours required to arrange truck transportation by 
about 60% (Hakobu, 2023). Data sharing and 
visualization among trading companies will make 
logistics systems more efficient, resulting in less 
wasteful deliveries and reduced CO2 emissions. 

12.3.2.2 Improving Transportation 
Efficiency with AI 

The social innovation of AI logistics has the poten-
tial to significantly reduce CO2 emissions. E-
commerce giant Amazon offers an AI-powered 
app called Amazon AI for last-mile delivery 
contractors. This system, which began oper-
ating around 2021, presents optimal routes and 
cargo volumes. This AI can be combined with 
a geographic information system to calculate 
optimal transportation routes, considering factors 
such as traffic conditions, road restrictions, and 
delivery destination priority. In some cases, data 
can be analyzed not only in advance but also in 
real-time to suggest alternative routes in case of 
changes or delays during transportation. 

Major convenience stores, such as Seven-
Eleven and Lawson, are working to optimize 
delivery routes with AI at the center. Conse-
quently, they have successfully reduced the 
number of deliveries of perishable items with short 
expiration dates from four to three times a day 
and from three to two times a day, respectively. 
Additionally, Family Mart is using its proprietary 
AI system for deliveries, which has enabled it 
to reduce the number of conventional delivery 
routes by approximately 10%. The company esti-
mates that if its unique AI logistics system were 
expanded to all its stores, it could cut transporta-
tion costs by more than 1 billion yen per year and 
reduce CO2 emissions by 1,300 tons (AI Research 
Institute, 2024). 

Furthermore, combining AI with tracking 
systems can improve transportation efficiency. 

For example, Maven Machines, a U.S.-based 
company that aims to automate trucking opera-
tions, uses a cloud-based platform to track truck 
locations in real-time, provide alerts for esti-
mated arrival times, and manage the dispatch 
of trucks that do not meet their carrying capac-
ities. Modern tracking systems not only track 
truck operations in real-time but also utilize 
sensors to monitor temperature, humidity, vibra-
tion, and other factors to ensure that goods are 
being delivered in proper condition. For instance, 
Easy Tracking, a cold chain support solution 
provided by Allion Corporation, uses a cloud-
based management platform to perform proper 
temperature and humidity control and tracking 
and reporting during transportation in real-time. 
More specifically, this system synchronizes moni-
tored data with the operation manager to sequen-
tially check the status of the site. It automati-
cally sends alert messages in the event of abnor-
malities and visualizes temperature information 
and transportation route schedules. As described 
above, a logistics system with AI at its core can 
conduct efficient management sequentially and, as 
a result, significantly contribute to the realization 
of a carbon-neutral society. 

12.3.3 Phase 3: Logistics 
Structural Reform 

There have been attempts to improve transporta-
tion efficiency and reduce CO2 emissions by 
fundamentally reforming logistics structures and 
methods that have been traditionally constructed. 
In the following, the author will describe what the 
author thinks to be a social innovation to achieve 
carbon neutrality. 

12.3.3.1 Modal Shift 
Modal shift refers to the distribution of goods over 
long distances in a relay fashion, with coordina-
tion among partners in the supply chain. By inte-
grating trucks, ships, and railroads into the trans-
portation process, it is possible to achieve efficient 
delivery of goods while significantly reducing



12 The Effect of Green Logistics on Carbon Neutrality 159

CO2 emissions. Modal shift is particularly signif-
icant because CO2 emissions from freight vehi-
cles account for 38% of the entire transporta-
tion sector’s emissions, while coastal shipping 
accounts for only 5.3% and rail transport is even 
lower at 3.8% (Ministry of Land, Infrastructure, 
Transport and Tourism, 2021a). In other words, by 
combining ferries and railroads, which emit much 
less CO2 than trucks, the causes of climate change 
can be significantly reduced, contributing to SDG 
13: Take urgent action to combat climate change 
and its impacts. A specific example of this is the 
collaboration between Lion, Kewpie, Japan Pallet 
Rental (JPR), and Kanko Kisen, which has been 
implementing a modal shift using ferries since 
2018. This has resulted in significant reductions 
in CO2 emissions and truck driving time. 

12.3.3.2 The Physical Internet 
The growth of e-commerce due to the COVID-
19 pandemic has brought into the limelight a 
term that has traditionally not been discussed 
much in the logistics industry: the “physical 
Internet.” This term was coined by Paul Markillie 
in The Economist (2006), stating that “like 
information on the internet, goods are moving 
around the world with ever greater efficiency.” 
Applying this term to logistics, it can be inter-
preted as an effort to increase truck loading rates 
through collaboration among multiple companies. 
This is an extremely important initiative in the 
Japanese logistics industry, where demand for 
small-lot, high-frequency deliveries has increased 
dramatically owing to the rise of e-commerce. 
Despite a shortage of drivers and massive CO2 

emissions, only less than 40% of the cargo 
space on trucks in operation is currently being 
utilized. 

The term “Internet” is included because the 
concept is analogous to the Internet’s communi-
cation method, where multiple data packets are 
sent and received over a single line through packet 
switching. Similarly, when drivers operate trucks, 
there are always costs associated with labor and 
diesel fuel. Therefore, the fundamental idea is that 
it is more rational to operate trucks with as many 
loads as possible at the same time. 

An example of the physical Internet in Japan 
is the joint delivery initiative by Asahi Bever-
ages, Nissin Food Products, and Nippon Express, 
which began in September 2020. Beverages are 
high-weight products and could not be stacked 
in two layers on the truck bed, resulting in poor 
loading efficiency. Asahi and Nissin unified their 
different pallets, placing beverages on the first 
tier and lightweight instant noodles on the second 
tier, achieving efficient mixed loading that reduces 
the amount of available space. Nippon Express 
managed the logistics of the mixed cargo, trans-
porting it from the Kanto region to both compa-
nies’ distribution centers in Kyushu. 

12.3.3.3 Joint Delivery Among 
Rival Companies 

The above example of joint delivery by Asahi 
Beverages, Nissin Food Products, and Nippon 
Express involved companies that were not direct 
rivals. Since these companies are not competing 
for the same market, there is little need for secrecy, 
making collaboration easier. However, the situa-
tion is completely different when it involves rival 
companies, as they must disclose diverse infor-
mation to each other to collaborate. Nevertheless, 
exemplary cases have emerged where such resis-
tance and barriers have been overcome to achieve 
joint logistics for the purposes of improving trans-
portation efficiency and carbon neutrality. 

One such example is the F-LINE food logis-
tics platform, established in 2015 by six food 
manufacturers (Ajinomoto Co. Inc., Kagome Co. 
Ltd., Nisshin Oillio Group Ltd., Nisshin Seifun 
Welna Inc., House Foods Group Inc., and Mizkan 
Holdings Co. Ltd.). In practice, this organization 
integrates the logistics operations of Ajinomoto 
Logistics Co., Ltd., Kagome Logistics Service 
Co., Ltd., and House Logistics Service Co., 
Ltd. (part of their business), achieving ground-
breaking progress in modern logistics challenges. 
These efforts include improving logistics effi-
ciency through joint delivery, alleviating heavy 
driver labor by establishing relay points, utilizing 
modal shifts by employing rail and ship trans-
portation, standardizing and streamlining opera-
tions with advanced material handling equipment,
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computerizing shipping slips, and standardizing 
outer packaging sizes. 

Under the motto “Compete with products, 
collaborate in logistics,” a joint delivery program 
was implemented in the Hokkaido area in April 
2016. From October 2023, the two storage and 
delivery sites were consolidated into a single loca-
tion to improve loading efficiency and reduce the 
number of deliveries. Estimates suggest that this 
initiative will reduce CO2 emissions by 16% (F-
LINE, 2023). The simple idea is that instead of 
individual companies maintaining similar func-
tions separately, as in the case of F-LINE, they 
should pursue efficiency and economies of scale 
by promoting joint and integrated functions wher-
ever possible. However, many difficulties arise 
along the way, making it challenging to create a 
seamless, integrated organization. 

Standardization is essential as a prerequi-
site for collaboration that transcends the bound-
aries among rival companies. Moreover, data 
sharing is crucial to put such collaboration into 
practice. However, a company’s internal data is 
often considered “treasured” and “highly confi-
dential.” Requiring them to disclose this informa-
tion to competitors can result in strong resistance. 
Therefore, while the need for “collaboration” has 
long been advocated in many industries, practical 
examples have been few. 

Although not as drastic a case of struc-
tural reform as F-LINE, there have been efforts 
to avoid the risk of cargo not being carried 
and to reduce CO2 emissions by sharing logis-
tics in the last-mile. One such initiative is 
the joint delivery executed by the Japan Busi-
ness Machine and Information System Industries 
Association (JBMIA), involving major Japanese 
MFP and printer manufacturers, including Canon 
and Ricoh. The methodology involves consoli-
dating the companies’ products in the warehouses 
of logistics companies and delivering them to 
customers in the target area in the form of “con-
solidation.” While the association has a long track 
record (more than 20 years) in joint collection and 
recycling of unwanted goods, it has been imple-
menting joint forward logistics, rather than reverse 

logistics, for the first time since November 2021. 
This joint operation was driven by the increased 
risk of not being able to transport cargo due to a 
shortage of drivers, and the urgent need to reduce 
CO2 emissions as highlighted by the SDGs. The 
results of the joint operation in Hokkaido indicate 
that CO2 emissions and the number of trucks used 
could be reduced by as much as 50% (JBMIA, 
2022). 

12.3.3.4 Relay Point Delivery 
##When we think of a distribution warehouse, we 
typically envision a facility for storing inventory 
to be picked and shipped as orders are received. 
These are known as distribution centers. However, 
there are also transfer centers (TCs), which do not 
store inventory but instead ship goods immedi-
ately after sorting at relay points. These facili-
ties serve purely as transit points, where goods 
are cross-docked (passed like a baton) to the next 
stage in the transportation process. Essentially, 
these facilities do not hold inventory; therefore, 
they incur no storage costs. 

Of course, not all distribution centers will be 
converted into TCs due to their different func-
tions; however, the importance of such centers 
is certain to increase in terms of improving 
transportation efficiency and achieving carbon 
neutrality. A notable case of successful decar-
bonization through the skillful use of relay 
points is Next Logistics Japan (funded by 20 
companies including Hino Motors, Asahi Group, 
Nissin Foods, Bridgestone, and Konoike Trans-
port). They have cross-dock centers in Sagami-
hara City and Nishinomiya City, where drivers 
change trucks at intermediate points (Toyota City 
and Hamamatsu City) and then return to their 
original locations. This method allows cargo to 
move toward its destination while enabling drivers 
to return to their starting point. As it avoids 
one-way long-distance deliveries, it eliminates 
the waste of empty return trips. In other words, 
by utilizing high-load-factor trucks in a switch-
back relay at intermediate points, transportation 
efficiency is increased, and CO2 emissions are 
reduced.
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12.3.4 Phase 4: Robotization 

Under the logistics DX trend, robotization 
(automation) in the logistics industry is being 
promoted quite aggressively. This is because 
Japan is suffering from a chronic shortage of 
drivers, and in particular, the enforcement of 
the Workplace Reform Law in April 2024 limits 
drivers’ overtime hours and requires the deploy-
ment of multiple drivers for long-distance trans-
portation. The initial idea was to use robots to 
fill the roles of drivers if there were not enough 
human drivers available. Regarding robotization 
in the logistics industry, unmanned forklifts and 
robotic arms have been introduced in logistics 
centers to save considerable manpower. However, 
their primary role is to replace human labor, 
and they do not directly contribute to carbon 
neutrality. 

Various unmanned initiatives are also being 
seen in transportation operations, including auto-
mated vehicles, automated trucks in convoys, 
automated delivery robots, and drone delivery. 
However, similar to the situation in logistics 
centers, it is generally believed that these initia-
tives do not directly contribute to CO2 reductions. 
Nevertheless, it is not accurate to say that these 
technologies do not contribute to decarbonization 
or climate change mitigation at all. The following 
sections will discuss the main areas where they 
are involved. 

12.3.4.1 Self-Driving Vehicles 
Automated driving is considered primarily an 
innovation to address the driver shortage and 
may not directly contribute to carbon neutrality. 
However, control of truck driving by machines, 
which are tireless and more accurate than humans, 
can provide smooth and optimal operation. Conse-
quently, the energy consumption efficiency of 
trucks would increase, potentially decreasing CO2 

emissions to a minimum. In addition, if electric 
and hydrogen trucks, which will be the main-
stay of future automated vehicles, become widely 
used, CO2 emissions from truck operations will be 
reduced to almost zero. This is precisely the kind 
of green logistics that can be realized through the 
effective use of clean energy. 

The current achievements in automated driving 
can be summarized as follows. Presently, auto-
mated trucks are mainly limited to long-distance 
transportation or transportation within specific 
areas such as mines and ports. In 2014, Germany’s 
Daimler developed a semi-automated vehicle 
equipped with sensors, stereo cameras, radar, and 
other sensing devices for long-haul trucks targeted 
at highway operations. Similarly, in 2016, Volvo 
of Sweden developed a self-driving truck capable 
of navigating underground mines. This truck was 
remarkable for its ability to travel automatically 
over 7 km on rough and rugged terrain 1,320 m 
underground. Naturally, radio waves cannot reach 
such deep underground locations, making remote 
control impossible. The truck used LiDAR (Light 
Detection and Ranging) to shine a laser beam into 
the mine shaft and relied on the reflected light and 
sensors to measure distances, allowing it to navi-
gate. This was the world’s first development of an 
automated truck in such a harsh environment. 

Chinese manufacturers are also actively 
pursuing long-distance transportation using auto-
mated trucks. In 2019, Plus (Chika Technology) 
partnered with S.F. Holding (Shunfeng Holding) 
to traverse the United States, covering about 
4,500 km. Additionally, in 2021, the company 
conducted a test run of over 3,000 km in 
China (Suzhou to Dunhuang). In Japan, results 
are already being achieved in the limited areas 
mentioned above. T2, a developer of automated 
driving systems, succeeded in autonomous driving 
of a truck on an expressway (between Yatsu 
Funabashi I.C. and Wangan Narashino IC on the 
Higashi-Kanto Expressway) in April 2023. 

Beyond experimentation, Wal-Mart, the king 
of the retail industry, has achieved groundbreaking 
results in practical applications. The company 
completed delivery activities with self-driving 
trucks in its home state of Arkansas in 2019 and 
Louisiana starting in 2020. This effort, accom-
plished in partnership with Gatic, a developer of 
box trucks, is notable for its entirely unmanned 
operation on public roads. Naturally, a driver was 
on board during the verification phase, but since 
2021, the trucks have been delivering entirely on 
their own over distance of approximately 11 km. 
Middle-mile deliveries are likely to be challenging
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in Japan’s intricate city centers, with their narrow 
streets; therefore, the main application for self-
driving trucks will likely be on highways for the 
time being. 

However, in the future, it is envisioned that 
a mobility pool will be installed in the next-
generation core logistics facility (Joyo City, 
Kyoto Prefecture) that Mitsubishi Estate plans 
to develop. From there, Japan’s major arteries 
will be connected by Level 4 self-driving trucks 
(Mitsubishi Estate, 2023), resulting in an optimal 
transportation system with high energy consump-
tion efficiency. 

12.3.4.2 Automated Convoy Trucks 
In contrast to the above-mentioned single unit-
based automated driving, there are also efforts 
to automate the operation of multiple trucks, 
allowing them to move together as if they were a 
single, enormous trailer. This is known as convoy 
driving or platooning. Before discussing this, it 
is worth mentioning the rise of double-coupled 
trucks in recent years. This approach attempts to 
curb greenhouse gas emissions through the tradi-
tional method of “upsizing.” The method is quite 
simple: by adding an additional trailer behind the 
bed of a regular large truck, one driver can haul 
about twice as much cargo. 

The January 2019 revision of the Special 
Vehicle Permit Standards allowed double-coupled 
trucks to extend from the previous length of 21 m 
to 25 m. In March of the same year, the Ministry 
of Land, Infrastructure, Transport, and Tourism 
approved a Comprehensive Efficiency Plan for 
Yamato Transport, Nippon Express, Seino Trans-
port, and Japan Post for home-delivery cargo using 
this double-coupled truck system for joint trans-
portation. Under the plan, larger trucks would 
reduce CO2 emissions by 216.5 tons per year 
and driver operating time by 9,157 h (Ministry 
of Land, Infrastructure, Transport, and Tourism, 
2019). While this approach can be seen as the 
pursuit of economies of scale typical of the 
last century, new initiatives in the twenty-first 
century involving automated driving have made 
it possible to achieve both economies of scale 
and CO2 reductions. This is known as auto-
mated convoy trucks, where trucks communicate 

directly with each other via V2V (Vehicle-to-
Vehicle) technology and are controlled by ADAS 
(Advanced Driver-Assistance Systems), allowing 
them to drive in unison while maintaining a certain 
distance between vehicles. In this system, a human 
driver is required in the lead vehicle, but the 
trailing vehicles are operated by ADAS, elim-
inating the need for additional drivers. Conse-
quently, labor costs can be reduced relative to the 
amount of cargo transported, and energy can be 
saved by reducing the air resistance of the trailing 
vehicles. 

Convoy driving has been implemented by 
companies such as Daimler and MAN in Germany 
and Volvo in Sweden since 2016, using highways 
for cross-border operations. Daimler connected 
three trucks via Wi-Fi and successfully traveled in 
formation from Stuttgart to Rotterdam. In Japan, 
Toyota Tsusho Corporation has been actively 
researching convoy driving since 2016 and has 
been conducting demonstration tests on the Shin-
Tomei Expressway with unmanned trailing vehi-
cles since January 2019. Three trucks travel at 
70–80 km/h while maintaining a 10-m distance 
between vehicles, utilizing the Coordinated Adap-
tive Cruise Control (CACC) system, GPS, and 
LiDAR tracking. 

Telecommunications carrier SoftBank is lever-
aging its expertise by utilizing 5G technology 
to support convoy driving. The 5G News Radio 
(5G-NR) technology allows trucks in a convoy 
to communicate directly with each other. Prior 
to this, communication had to go through a base 
station, causing delays and potential connectivity 
issues in enclosed spaces like tunnels. SoftBank’s 
5G-NR has successfully achieved low-latency 
communication by directly connecting multiple 
trucks, reducing the wireless segment delay to 
less than 1 ms (1/1000th of a second). In terms 
of specific outcomes for convoy trucks, Peloton 
Technology in the U.S. has reported average fuel 
savings of more than 7%, with annual fuel savings 
per truck amounting to $7,000–$10,000 (Peloton, 
2019). 

It is worth mentioning that there was a remark-
able achievement related to convoy driving that 
can be called a Japanese accomplishment. As 
a result of proactive efforts, including the first
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demonstration tests on public roads on the Shin-
Tomei Expressway, Japan proposed an interna-
tional standard for convoy driving. This proposal 
was issued by ISO (International Organiza-
tion for Standardization)/TC204 (ITS Intelligent 
Transport Systems)/WG14 (Driving Control) in 
September 2022. This means that the standardiza-
tion that originated in Japan has become an inter-
national standard, allowing mixed convoy driving 
with trucks from other countries. 

12.3.4.3 Automatic Delivery Robots 
Automatic delivery robots are systems that enable 
unmanned logistics for the last-mile. Users can 
order products using a smartphone or PC, and 
an unmanned, box-shaped vehicle with four or 
six wheels, measuring about one meter in length, 
width, and height, stores the products inside 
and delivers them to the user’s desired location. 
The vehicle operates autonomously at a speed 
of about 5–6 km/h, can avoid obstacles, and 
provides a contactless delivery method, which 
was particularly valued during the COVID-19 
pandemic. 

However, these robots cannot travel long 
distances like unmanned trucks and are unable 
to climb steps of even 10 cm, making 
complete outdoor delivery challenging. Addition-
ally, despite their contribution to unmanned deliv-
eries, their delivery range is limited, typically to 
a one-kilometer radius, due to their low speed 
on sidewalks. A more critical problem lies in the 
impediment to user convenience. Even if an auto-
mated delivery robot delivers the package to the 
house as ordered, it only travels to the front of 
the house and notifies the resident of its arrival, 
leaving the rest of the process to the user. If the 
user is not at home or unable to answer the door, 
the package must be taken back. 

Of course, redelivery is possible, and if the 
delivery can be left in a drop-off location or 
delivery locker, the need for redelivery is elim-
inated. However, box-type automated delivery 
robots do not have arms and legs; thus, they 
cannot handle such tasks or even perform a simple 
drop-off. If the user is unavailable to receive 
the package on time, redelivery becomes neces-
sary, resulting in inefficiency. Therefore, as far as 

logistic systems go, these robots do not signifi-
cantly contribute to achieving carbon neutrality. 

However, while it is currently unclear whether 
these issues can be fundamentally resolved, there 
is one interesting initiative. Ford, the well-known 
American automaker, is working on a bipedal 
delivery robot. Simply put, this is an attempt to 
have a humanoid robot with arms and legs perform 
automated deliveries, and it has been undergoing 
testing since 2019. If this robot can operate as 
effectively as a human, it could carry packages 
to the front door, ring the intercom, and deliver 
the packages. Even if the user cannot receive the 
package, it could place it in a delivery locker or 
leave it at the door. In other words, if such social 
innovations are realized, they could simultane-
ously reduce the need for human labor and the 
hassle of redelivery, making significant progress 
toward carbon neutrality. 

12.3.4.4 Drone Delivery 
In the United States, there is a trend toward 
utilizing drones for door-to-door delivery. 
Walmart is currently deploying a drone-based 
product delivery service in several states and 
plans to expand it further in the future. The 
company is also actively partnering with drone 
companies, one of which (DroneUp), estimates a 
potential demand of over 1 million deliveries per 
year. 

As Japan’s population ages, an increasing 
number of older adults are gradually becoming 
unable to visit physical stores. Additionally, 
in depopulated areas, the number of so-called 
“shopping refugees”—those who no longer can 
easily access shops and supermarkets to purchase 
their daily necessities—has risen to 9.04 million 
(Ministry of Agriculture, Forestry and Fisheries, 
2024), and this number continues to grow. To 
address this vulnerable segment, drone logistics 
could become a significant addition in the future. 

The advantage of drone delivery lies in 
its ability to quickly airlift goods to remote, 
mountainous areas with poor road conditions, 
without relying on labor-intensive drivers or 
trucks powered by diesel or gasoline. Notably, 
the environmental benefits of drones are substan-
tial. According to a study by Smithsonian (2018),
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greenhouse gas emissions from drones were 
reduced by more than 54% compared to trucks. 
Although flight performance and economics are 
not without their problems at present (Noguchi, 
2024), a partial shift from trucks to drones as 
a means of transportation in the last-mile may 
be inevitable in the future, given environmental 
problems and the growing depopulation of Japan. 

12.4 Limitations of Zero 
Emissions and Future 
Marketing 

12.4.1 An Empirical Study 
on Carbon Offsetting 

In the logistics industry, as described above, there 
are various social innovations to realize a carbon-
neutral society. Figure 12.1 organizes these inno-
vations into a conceptual diagram. This shows that 
the degree of difficulty of execution is roughly 
inversely proportional to the current level of pene-
tration. As long as there is a geographical gap 
between production and consumption, the transfer 
of goods will require trucks running on diesel or 
gasoline for some time, making it impossible to 
achieve zero emissions.

However, social innovations have already been 
developed to mitigate this situation. One such 
innovation is carbon offsetting, a mechanism 
whereby a company compensates for the CO2 

emitted in the distribution process of its products 
by investing in CO2 reduction activities (such as 
energy conservation, use of renewable energy, and 
tree planting) conducted by another organization. 
The government certifies the amount of decar-
bonization as “J-credits,” which can be traded 
financially. This is a realistic and significant effort 
to achieve carbon neutrality, and some online 
retailers, such as Canada’s Shopify, are beginning 
to implement it. 

The author expects carbon offsetting to 
expand in the logistics industry in the future. 
To identify effective marketing strategies for 
promoting carbon offsetting, an empirical study 
was conducted based on an original survey 

in February 2024. Details of the factors, the 
analytical model constructed, and the results are 
included in the Appendix (Fig. 12.2). The essence 
of the findings is highlighted here. 

12.4.2 Eco-Engagement 
Marketing 

In recent years, engagement, which refers to the 
collaborative relationship between companies and 
consumers, has become an important research 
topic in the field of marketing. Marketing efforts 
aimed at increasing this level of engagement 
are termed “engagement marketing” (Harmeling 
et al., 2017). The motivations that increase 
engagement include intrinsic (Ryan & Deci, 2002) 
and extrinsic factors (Barari et al., 2021). For 
instance, in eco-activities, intrinsic factors might 
involve the pleasure derived from the activity or 
the desire for recognition, while extrinsic factors 
could include eco-points and information from 
mass media and social networking sites. Ulti-
mately, increased engagement is likely to enhance 
business performance (Pansari & Kumar, 2017). 

Analyzing these causal relationships using 
Structural Equation Modeling (SEM) revealed 
that to effectively increase eco-engagement and 
subsequently improve business outcomes, compa-
nies should focus on enhancing the cathartic 
nature of intrinsic factors and boosting peer pres-
sure through information elicitation from others 
(Fig. 12.2). 

Specific marketing implications include iden-
tifying individuals who find pleasure in eco-
activities and fostering their influence as key 
strategies. Additionally, the study found that the 
most effective way to increase eco-conscious 
pressure is through public relations (PR) activ-
ities by companies to promote environmental 
measures. Therefore, logistics companies should 
also actively engage in PR activities related 
to carbon offsetting. In contrast, the impact of 
pragmatic factors, such as eco-points, on eco-
engagement was relatively low, indicating that 
the driving factors for eco-activity transcend mere 
economic gain.
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12.5 Conclusion 

In this chapter, the author has examined the 
methods and examples of green logistics that have 
been implemented in the logistics sector to date 
and how they should contribute to the realization 
of a carbon-neutral society. In terms of energy, 
while efforts to incorporate renewable energy and 
improve energy efficiency are underway at distri-
bution centers, the future requires further devel-
opment and popularization of electric trucks and 
FCVs for transportation. 

In terms of logistics DX, in Japan, where more 
than 99% of companies are small, medium, or 
micro enterprises, analog methods such as hand-
written documents, telephone calls, and faxes are 
still prevalent. Astonishingly, even major nation-
wide convenience store chains sometimes send 
handwritten fax orders to warehouses. Digital 
data sharing and visualization are essential, as 
is the utilization of AI to improve transportation 
efficiency. 

Of particular importance in contributing to a 
carbon-neutral society is the reform of logistics 
structures. Modal shifts, the physical Internet, 
joint delivery, relay point delivery, and other inno-
vative combinations that break down existing 
vertical competitive structures and transcend 
the boundaries between rivals will dramatically 

increase transportation efficiency and realize envi-
ronmentally friendly logistics. 

Looking to the future, it is also crucial for the 
logistics industry, which is facing a serious labor 
shortage, to replace its operations with robots. 
For example, automated driving robots are tire-
less, never complain, and provide optimal driving. 
Consequently, driver shortages will be eliminated, 
energy consumption efficiency will be increased, 
and CO2 emissions will be reduced to a minimum. 
There is no doubt that the green logistics initiatives 
described above will contribute significantly to the 
realization of a carbon-neutral society. However, 
as long as the transfer of goods is necessary, 
achieving complete zero emissions is impossible. 
Therefore, carbon offsetting, where a company 
offsets its own CO2 emissions by funding reduc-
tion activities undertaken by other organizations, 
will become increasingly important. Empirical 
studies have shown that PR activities promoting 
environmental measures by companies enhance 
eco-engagement with consumers and improve 
corporate outcomes. 

Appendix 

See Fig. 12.2.
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13Impact of Policies on Traditional 
Resource Management: Case Studies 
on Subak in Bali, Indonesia 

Naori Miyazawa 

Abstract 

This study examines policies that have been 
applied to traditional water resource manage-
ment using case studies in Bali, Indonesia. 
The paddy fields of Bali have long been 
managed by the traditional irrigation orga-
nization, “Subak.” The paddy fields such as 
in Tabanan Regency, Bali, were registered 
as a World Cultural Heritage in 2012 by 
UNESCO as “cultural landscape,” which have 
been created as a basis of harmony between 
humans and nature. However, with the recent 
surge in global tourism, Bali has experienced 
a considerable reduction in paddy field areas, 
posing challenges to agricultural land conser-
vation. In response, the government adopted 
Subak-based policies. This study employed 
field surveys to assess the impact of the Subak 
government program, examining socioeco-
nomic conditions of local farmers, paddy field 
reduction, income changes, and the effective-
ness of subsidies and policies supporting the 
Subak system. The results revealed a complex 
relationship between tourism-driven economic 
pressures and the sustainability of traditional 
farming. The key findings comprise decreased 

N. Miyazawa (B) 
Waseda University, Tokyo, Japan 
e-mail: naori.miyazawa@gmail.com 

paddy field areas, alterations in farmer incomes 
and livelihoods, and challenges in preserving 
the cultural and environmental integrity of the 
Subak system. This study offers broad insights 
into sustainability, cultural preservation, and 
balancing modernization and traditional prac-
tices. 

Keywords 

Traditional resource management · Subak ·
Bali · Tourism 

13.1 Introduction 

This chapter offers insights into the ways in which 
traditional systems such as Subak can contribute 
to sustainable land and water management prac-
tices. By examining the balance between cultural 
heritage, local governance, and environmental 
change, it contributes to ongoing discussions on 
pathways toward a more sustainable future. 

Community-based natural resource manage-
ment has gained increasing attention in global 
discussions on carbon-neutral societies and envi-
ronmental conservation. It has been clarified and 
reassessed that traditional systems manage and 
conserve natural resources in several regions. The 
major features of the traditional system are its high 
compatibility with the natural conditions of the 
region and its small-scale sustainability.
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Furthermore, it has been indicated that central-
ized resource management has faced some chal-
lenges. In particular, several developing countries 
tend to lack environmental laws and implemen-
tation systems necessary for managing natural 
resources (JICA, 2001). Although laws and regu-
lations exist, they are occasionally ineffectively 
implemented. 

The wave of decentralization has modified this 
top-down approach. Resultingly, a policy shift has 
been observed in local and regional focus, partic-
ularly in development and resource management, 
based on community participation. 

Therefore, traditional systems were reassessed 
for resource management purposes. For example, 
the Paris Agreement, adopted at the 21st Confer-
ence of the Parties to the United Nations Frame-
work Convention on Climate Change in 2015 
emphasizes the importance of traditional systems 
as follows: “Traditional knowledge, knowledge of 
indigenous peoples and local knowledge systems, 
with a view to integrating adaptation into rele-
vant socioeconomic and environmental policies 
and actions” (UNFCC, 2015). 

13.2 Water Irrigation System 
in Bali: Subak 

The paddy fields have been managed by the 
Subak in Bali, and its practice began in the 
ninth century (UNESCO). A Subak is built on 
community-based organizations that manage irri-
gation and its facilities and is jointly managed by 
the members of the organization. 

The purpose of the Subak was to provide a 
stable supply of water for agriculture, primarily 
for rice cultivation.1 Its activities cover agricul-
tural water supply, as well as social, cultural, 
and environmental functions. The Subak governs 
water distribution for irrigation and serves as 
a social organization that regulates agricultural 
practices based on customary law, known as 
“Awig-awig.” Roth and Sedana (2015) and Sedana 
et al. (2025) have identified Subak as a system 

1 For the dry farming, such as for vegetables, there are 
different systems, called Subak abian. 

that embodies the Balinese philosophy of “Tri Hita 
Karana,” which emphasizes the harmonious rela-
tionship between humans, nature, and the divine. 
Recently, it has been observed that the growing 
impact of political and economic pressures on 
Subak institutions, particularly due to factors such 
as urbanization, tourism, and land conversion. 

As Bali has undergone rapid development 
in recent decades and Subak systems have 
been confronted with considerable challenges, 
especially with the growth of global tourism. 
The reduction in paddy field areas, particu-
larly in tourism areas, is a clear indication of 
the impact of these pressures. The Subak is 
currently facing challenges for sustainability, and 
several researchers have highlighted the neces-
sity of formal intervention to conserve Subak as 
a valuable cultural and environmental resource 
(Lorenzen & Lorenzen, 2011;  Windia  et  a  l., 2017). 

13.2.1 Impact of Development 
on the Subak 

The development-driven decline in Subak areas 
has been a central theme in the literature. As 
Davidson and Henley (2007) describe, the post-
colonial era has seen a reconfiguration of tradi-
tional systems such as Subak in the context of 
modern state governance and economic priorities. 
The rapid decline of paddy fields in Denpasar, as 
evidencedby36.2%in thepast13years (Fig.13.1).

13.2.2 Role of Customary Law 
(Awig-Awig) in the Subak 

“Awig-awig,” or customary law, are the Customary 
Rules of Subak and forms the backbone of the 
Subak governance structure, regulating water 
distribution, land use, and other agricultural prac-
tices. Study by Roth (2014) have emphasized the 
adaptability of “Awig-awig” to changing social 
and environmental conditions; however, they 
also warn of the fragility of these systems when 
external interventions, such as rapid development 
or market forces, come into play. The literature 
highlights the correlation between compliance
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Fig. 13.1 Changes in 
paddy field areas in 
Bali province and Denpasar 
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with “Awig-awig” and strong community engage-
ment, as well as the ongoing reinforcement of 
traditional norms through regular meetings and 
collective decision-making processes to regulate 
Awig-awig (Lansing, 2006). 

The main regulations in Awig-awig include 
the following aspects: membership provisions, 
organizational responsibilities, ritual ceremonies, 
water distribution, paddy field management, arbi-
tration of the dispute, and installation of sunari 
(bamboo flute) for mouse control. Violators of 
these rules are usually required to pay fines and 
hold ritual ceremonites. 

2Source: Department of Agriculture, Government of 
Indonesia.

13.2.3 Governance 
and Community 
Participation in the Subak 

The governance structure of Subak which is based 
on collective decision-making and community 
participation has long been admired as a model for 
sustainable resource management. Ostrom et al. 
(1999) used the Subak system as an example of 
how local communities can manage common-pool 
resources effectively without top-down regula-
tion. The frequency of meetings within the Subak 
plays a crucial role in this governance model by 
allowing for a regular review of laws, conflict 
resolution, and collective planning.
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13.2.4 Formalizing the Subak: 
Historical Background 

Legal plurality is a characteristic of Indonesia: 
state law, Adat, and customary law. During the 
Dutch Colonial era, taxes were collected through 
the Subak (Roth & Sedana, 2015). The Subak 
began to form in 1972 with the enactment 
of the Provincial Irrigation Regulation (ibid.). 
Through the rapid spread of the Green Revolu-
tion and related irrigation development programs 
in the late 1970s, state intervention in the Subak 
increased (Horst, 1996). However, introducing 
blueprint forms of water division technology 
based on “modernized” irrigation increasingly 
created conflicts about water allocation and distri-
bution (ibid.). From the 1980s, the Subak was 
rediscovered as a successful “community-based 
farmer-managed irrigation system” (FMIS), to be 
studied for irrigation development policies. Thus, 
the focus has shifted not only from “hardware” 
(physical infrastructure such as canals, etc.) but 
also to the institution consisting of rules and 
practices of Subaks. 

Currently, the government recognizes Subaks 
as an integral part of Balinese culture, as follows: 

Regional Regulation Of Bali Province has an article 
“About Subak”. (Regulation Number 9, Year 2012) 

“As a part of Balinese culture, Subak Institu-
tion is a social organization having the potential to 
improve people’s welfare through its main activi-
ties of regulating water use for irrigation of paddy 
fields, so that its existence and traditional rights 
need to be recognized and respected.” (Regulation 
Number 9, Year 2012) 

13.3 Challenges Faced 
by Subaks 

Although the Subak system has proven resilient 
over centuries, it currently encounters several 
challenges under the rapid global tourism devel-
opment in Bali. One major challenge is the decline 
of paddy fields. Several areas of agricultural land 
have been converted for non-agricultural uses, 
such as the construction of hotels and villas. 
Lorenzen and Lorenzen (2011) indicated that the 
expansion of non-agricultural land uses, such as 

housing and hotels, poses a direct threat to the 
Subak system. 

The reasons for the conversion of agricultural 
land are complex. One of the major issues is the 
inadequate income generated from agricultural 
products. Farmers in Subaks earn limited income 
from paddy fields earning approximately Rp.1– 
2 million/month on average. This is insufficient 
for farmers to support their families, particularly 
considering the costs of educating their children. 
The minimum income level in Bali, as regulated 
by the Bali Provincial Decree, was Rp. 2,813,672 
as of 2024.3 

Farmers also face high tax burdens. Increasing 
land prices near tourist areas have resulted in 
higher taxes, consequently pressurizing farmers 
to sell their land. The conversion of paddy fields 
to tourist facilities undermines traditional agricul-
tural practices, as well has broader implications 
for environmental sustainability and local culture. 
This transformation, driven by market forces and 
rapid tourism development, exerts financial pres-
sure on farmers who face limited incomes from 
agriculture and increased tax burdens due to rising 
land prices. Such pressures are compounded by 
broader economic and social dynamics, including 
changes in generational attitudes toward farming 
and the allure of alternative employment in 
tourism. 

In response to these challenges, various 
sustainability initiatives have been introduced to 
maintain Subak systems. Government projects 
have aimed to preserve these systems by 
improving the infrastructure and codifying 
customary laws, as seen in the Subak Sustain-
ability Project. Windia (2010) underscores the 
importance of these projects in preventing further 
degradation of paddy fields, particularly in 
urban areas where development pressures are the 
strongest.

3 https://gajimu.com/garment/Salaries-in-Garment/min 
imum-wage-garment/provincial-and-regencies-min 
imum-wage-in-bali#:~:text=The%20Bali%20Provinc 
ial%20Government%20announced,of%20the%20Prov 
ince%20of%20Bali. 

https://gajimu.com/garment/Salaries-in-Garment/minimum-wage-garment/provincial-and-regencies-minimum-wage-in-bali%23:~:text%3DThe%20Bali%20Provincial%20Government%20announced,of%20the%20Province%20of%20Bali
https://gajimu.com/garment/Salaries-in-Garment/minimum-wage-garment/provincial-and-regencies-minimum-wage-in-bali%23:~:text%3DThe%20Bali%20Provincial%20Government%20announced,of%20the%20Province%20of%20Bali
https://gajimu.com/garment/Salaries-in-Garment/minimum-wage-garment/provincial-and-regencies-minimum-wage-in-bali%23:~:text%3DThe%20Bali%20Provincial%20Government%20announced,of%20the%20Province%20of%20Bali
https://gajimu.com/garment/Salaries-in-Garment/minimum-wage-garment/provincial-and-regencies-minimum-wage-in-bali%23:~:text%3DThe%20Bali%20Provincial%20Government%20announced,of%20the%20Province%20of%20Bali
https://gajimu.com/garment/Salaries-in-Garment/minimum-wage-garment/provincial-and-regencies-minimum-wage-in-bali%23:~:text%3DThe%20Bali%20Provincial%20Government%20announced,of%20the%20Province%20of%20Bali
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13.3.1 Government Policy 
on Subaks 

The government has adopted new policies to 
support the Subak system. First, financial support 
of Rp. fifty million/year was provided to each 
Subak by the Bali Provincial Government. After 
the COVID-19, the amount of the financial support 
has been decreased. Some farmers expressed 
concerns that the total amount provided was the 
same, despite the size of the Subak. In reality, 
certain Subaks cover larger areas with a greater 
number of members. 

In addition, the provincial government facil-
itates promotional activities called “subak 
contests” (lomba subak). Each Subak competes 
for aspects such as regulations, culture, and 
management. 

13.3.2 Government Program 
for Subaks in Denpasar: 
“Sustainable Subak 
Program: Subak Lestari” 

The Government of Denpasar, the capital of Bali, 
initiated a program to support Subaks in 2015. 
This governmental program is called “Sustainable 
Subak program: Subak Lestari.”4 

This program was intended to support Subaks 
in terms of facility improvement, subsidies, and 
tax exemptions for farmers’ land. For instance, to 
improve the facilities in Subaks, the Government 
supports building small roads in Subak areas and 
irrigation canals. 

The Denpasar government provides a subsidy 
of 75% when farmers buy seeds and the central 
government of Indonesia provides a subsidy of 
35% for buying fertilizers. 

Furthermore, the government purchases rice 
through subsidies for farmers. When farmers sell 
rice, the government purchases it in addition to 
the selling price of Rp. 200/kg under the Subak 
sustainability program. 

4 Interview with Director, Department of Agriculture. Bali 
provincial Government, 2018.3.29, 2018.8.23. Denpasar. 

The government also provides tax exemptions 
for farmers. The tax on farmland is determined by 
the location and not by the amount of agricultural 
production. Land prices closer to tourist areas are 
higher, thereby resulting in higher taxes and land 
prices. Land taxes are becoming a heavy burden 
for farmers, putting pressure on them to sell their 
land. The government of Denpasar has provided 
full tax exemption for farmers’ land in Denpasar 
City since 2014. Other regencies have similar 
tax-exemption policies, for example, the Tabanan 
Regency has provided a 40% tax exemption for 
farmland since 2012. 

Interestingly, Bank Negara Indonesia (BNI) 
provides private sector support to Subak farmers. 
Using a BNI card, farmers can defer payment for 
agricultural inputs until after the harvest in some 
areas. 

13.4 Research Gap, Objectives, 
and Methodological 
Approach 

Although previous studies on the Subak system 
have extensively explored its cultural, environ-
mental, and socio-political significance, a consid-
erable portion of the literature has focused on 
the historical resilience of Subak and its role in 
traditional water management. However, there is 
a clear gap in the empirical examination of direct 
impacts of modern government interventions on 
the sustainability of Subak systems, particularly 
in rapidly urbanizing regions such as Denpasar. 
The majority of studies have either discussed the 
decline of Subak in general or focused on the 
philosophical foundations of Subak governance, 
but few have conducted a detailed analysis of the 
impact of specific sustainability projects on the 
socio-economic situation of farmers, compliance 
with customary law, community participation, and 
conflict resolution within Subak communities. 

The aim of this research was to fill that 
gap by examining the effect of targeted govern-
ment sustainability projects on the socio-legal 
and governance structures of Subak. In partic-
ular, it examines the differences between project-
targeted Subak and non-project Subak in terms of
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economic condition, meeting frequency, compli-
ance with customary law “Awig-awig,” and 
conflict resolution processes. 

13.4.1 Key Objectives 
of the Study 

This study seeks to examine the multifaceted 
implications of the Subak Sustainability Project 
on local communities in Bali. First, it aims 
to assess the project’s impact on the socioe-
conomic conditions of farmers by comparing 
project-targeted Subak with non-project Subak, 
with particular attention to farmer income, 
the frequency of meetings, and the degree of 
community engagement. Second, the research 
analyzes the extent of compliance with Awig-
awig (customary law) across both project and 
non-project Subak, thereby evaluating whether the 
project reinforces or alters adherence to traditional 
governance norms. Finally, the study investigates 
the functioning and effectiveness of conflict reso-
lution mechanisms in both project and non-project 
Subak, highlighting the role of the project in 
shaping institutional responses to disputes. 

13.4.2 Methodology 

This study adopted a mixed-methods approach 
that combined quantitative and qualitative data to 
provide a comprehensive analysis. A field survey 
was conducted with 200 farmers across both 
project-targeted and non-project Subak to collect 
quantitative data on socioeconomic condition 
of farmers, meeting frequency, compliance with 
“Awig-awig,” and conflict resolution practices. 
Additionally, interviews with key stakeholders, 
such as “Pekaseh” (Subak leaders), government 
officials, and professors from a local univer-
sity, were conducted to obtain enhanced under-
standing of the government involvement and the 
perceived assessment of the sustainability project. 
The quantitative data were analyzed using statis-
tical methods to identify significant differences 

between project and non-project Subak, whereas 
qualitative data was thematically analyzed to 
explore the broader socio-cultural implications of 
the findings. 

By addressing this gap in the literature, the 
aim of this study was to provide an evidence-
based understanding of the evolving role of 
government interventions in sustaining traditional 
systems such as the Subak. It also seeks to 
offer practical recommendations for improving 
the design and implementation of future sustain-
ability projects in Bali’s agricultural and cultural 
landscapes. 

13.4.3 Field Survey in Subaks, 
Denpasar 

A field survey of Subaks has been conducted in 
Denpasar since 2018 intensively and afterwards 
in collaboration with professors and students from 
local universities in Indonesia. The objective of 
the field survey was to assess the impact of 
the Subak Sustainable Program supported by the 
government and to understand the situation in 
Subaks and the conditions of farmers. To assess 
the impact of the Subak Sustainable Project, the 
field survey compared the situation of Subaks 
under the Subak Sustainable Project and those 
not under the project, as shown in Table 13.1. 
Two hundred farmers were interviewed using a 
questionnaire.

Three Subaks were selected from the govern-
ment projects: Anggabaya, Umadesa, and 
Umalayu. Another Subak, Kedua, which was 
not targeted by a government project in adja-
cent areas, was chosen for comparison. One 
hundred farmers were randomly selected from 
each Subak category (Subak under project and 
Subak Non-project) and interviewed using the 
same questionnaire for both groups. 

In addition, interviews with policymakers, 
namely, the Department of Agriculture, Denpasar 
Government, university professors, and Subak 
leaders, were also conducted.
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Table 13.1 Target areas of field survey 

Subak under Project Subak Non-Project 

Name of Subak Anggabaya Umadesa Umalayu Kedua 

Number of Respondents (n) 41 28 31 100 

Area (ha) 28 11 27 91

13.5 Results 

13.5.1 Changes in Paddy Field 
Areas 

The paddy field area managed by Subaks in 
Denpasar has decreased by 36.2% in the past 
13 years, with 956 ha lost in the area (see 
Fig. 13.1). In some areas, paddy fields were 
completely lost, thereby resulting in Subak 
temples being managed by village members and 
not by Subak members.5 The paddy fields in 
Denpasar are decreasing at a faster rate than those 
on Bali Island. The area of paddy fields in Bali 
decreased until 2018. The data show, however, a 
drastic increase since 2020. This correlates with 
the timing of outbreak of COVID-19 in 2020. 
This recent trend has some relationship between 
farming and COVID-19. Bali, widely recognized 
as a major international tourist destination, relies 
heavily on tourism, which employs nearly 70% 
of its workforce. The outbreak of COVID-19 and 
the implementation of social restrictions severely 
disrupted the tourism sector, resulting in economic 
stagnation and a sharp decline in revenues. 
Consequently, household incomes on the island 
decreased by approximately 66% (Kopernik, 
2020). Under these circumstances, agriculture has 
re-emerged as a critical sector for safeguarding 
food security (Miyazawa, 2024). Importantly, 
new agricultural initiatives have been undertaken, 
with participation extending to groups previously 
disengaged from farming, including the younger 
generation (Miyazawa, 2024). 

Figure 13.2 shows the changes in the area 
targeted by the field survey. The areas of 
Subaks targeted by government projects have not 
changed. However, the area of Subak Kedua, 

5 Interview with Prof.Windia, 2018.8 Denpasar. 2022.7 
Denpasar 

which had not yet been targeted by the project, 
was slightly reduced (from 93 in 2013 to 91 in 
2017).

13.5.2 Comparison of Income 

In the field survey, questions were asked 
regarding the farmers’ incomes to compare 
their incomes before and after the project. The 
project started in the targeted Subaks, Anggabaya, 
Umadesa, and Umalayu, in 2015. Therefore, 
income level data for 2014 and 2018 were 
compared. One hundred farmers in the project 
area were surveyed regarding their incomes before 
and after the project (n = 100). The interview 
results showed that the monthly income increased, 
costs decreased, and monthly profits increased 
(Fig. 13.3). Statistically significant results were 
obtained for income and profit (t-value > double, 
p-value <5% level) (Table 13.2). However, the 
monthly costs showed no statistically significant 
changes. In more detail, the monthly income has 
increased by 20% when comparing the period 
before the project with the period after its comple-
tion. In addition, the monthly profit has increased 
by 95% when comparing the period before and 
after the project.

The survey compared 100 farmers in the 
project target area (n = 100) and 100 farmers 
in the non-project area (n = 100). First, the 
monthly income, costs, and profits per hectare 
were compared (Fig. 13.4). The project-targeted 
area had lower monthly income and cost. In 
contrast, monthly profits were higher in the 
project-targeted area. Only differences in monthly 
costs were statistically significant.

However, these aspects must be closely exam-
ined. Comparing rice productivity, the non-project 
areas had higher productivity than the project 
target areas. (non-project area: 5779 kg/ha; project
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Fig. 13.2 Changes of paddy field areas of targeted Subaks (hectare)6 

target area: 5771 kg/ha). In addition, a larger 
amount of rice was sold during one harvest season 
in the non-project areas (Fig. 13.5), with the 
consumption of rice by family households being 
lower in these areas. These factors may have 
affected the differences in income from rice sales.

13.5.3 Impact of Subsidies 

The impacts of the subsidies were also compared. 
Farmers were asked questions about the subsi-
dies provided when selling rice, and purchasing 
seeds and fertilizers in the project target areas 
and non-project areas. Higher subsidies were 
obtained in the project area when selling rice 

6Ibid.

and purchasing fertilizer, and statistically signif-
icant results were obtained (Fig. 13.6). However, 
fertilizers are subsidized in non-project areas at a 
higher price, and are also subsidized by national 
programs. This aspect needs to be investigated in 
greater detail.

13.6 Result of Statistical 
Analysis 

The table provides detailed statistical compar-
isons of farmers’ income, costs, and profits before 
and after the Subak Sustainable Program as well 
as between project and non-project areas. The 
following discussion is based on the key findings 
from the table.
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Fig. 13.3 Comparison of income: Before and after the project

13.6.1 Income Before and After 
the Project 

The research results indicate that the mean 
monthly income increased significantly after the 
project, rising from 1,028,327 IDR to 1,231,663 
IDR, with a mean difference of 203,336 IDR 
(p < 0.001). Monthly production costs decreased 
slightly from 603,000 IDR to 568,241 IDR, but 
the difference of 34,759 IDR was not statis-
tically significant (p = 0.424). Consequently, 
the monthly profit increased significantly from 
314,857 IDR before the project to 612,731 IDR 
after the project, representing a mean difference 
of 297,875 IDR (p <0.001). These results suggest 
that the project had a positive and statistically 
significant impact on both monthly income and 
profitability, primarily due to increased revenues 
rather than reduced production costs. 

13.6.2 Comparison of Project 
and Non-Project Areas 

The results show that the mean monthly income 
per hectare was higher in the non-project area 
(4,509,866 IDR) compared to the project area 
(3,693,445 IDR), with a mean difference of 

816,421 IDR. However, this difference was not 
statistically significant (p = 0.058). In contrast, 
the monthly production cost per hectare was 
significantly lower in the project area (1,861,430 
IDR) than in the non-project area (2,586,144 
IDR), with a mean difference of –724,714 IDR 
(p = 0.009). As a result, the project area 
recorded a higher mean monthly profit per hectare 
(2,048,663 IDR) compared to the non-project 
area (1,668,517 IDR), although this difference 
of 380,146 IDR was not statistically significant 
(p = 0.542). These findings suggest that while 
gross income tends to be higher in the non-
project area, the project area benefits from reduced 
production costs, leading to relatively higher prof-
itability. 

13.6.3 Rice Production and Sales 

The results show that the mean value of rice sold 
per hectare in one season was slightly lower in 
the project area (18,740,664 IDR) compared to 
the non-project area (20,067,009 IDR), with a 
mean difference of –1,326,345 IDR. However, this 
difference was not statistically significant (p = 
0.449). In terms of quantity, the mean amount of 
rice sold per hectare per season was significantly
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Table 13.2 Result of questionnaire survey with statistical analysis 

Comparison of Income: Before and After Project (sample=100) 

Before project After project Mean 
Difference 

t-value p-value (two-sided 
test) 

Conclusion 

Monthly Income 
(Rp) 

1,028,327 1,231,663 203,336 4.43 p<0.001 Statistically 
significant 

Monthly Cost 
(Rp) 

603,000 568,241 34,759 0.80 0.424 

Monthly Profit 
(Rp) 

314,857 612,731 297,875 3.80 p<0.001 Statistically 
significant 

Comparison of Income: Project Area (n=100) and Non-project area (n=100) 

Project Area Non-project 
area 

Mean 
Difference 

t-value p-value(two-sided 
test) 

Conclusion 

Monthly income 
/  h  a

3,693,445 4,509,866 −816,421 −1.90 0.058 

Monthly cost/ha 1,861,430 2,586,144 −724,714 2.65 0.009 Statistically 
significant 

Monthly Profit/ha 2,048,663 1,668,517 380,146 0.61 0.542 

Project Area Non-project 
area 

Mean 
Difference 

t-value p-value(two-sided 
test) 

Conclusion 

Rice Sold in 1 
season/ha (Rp.) 

18,740,664 20,067,009 −1,326,345 −0.75 0.449 

Rice Amount 
Sold in 1 season/ 
ha (Kg) 

3,391 4,345 −954 −2.61 0.010 Statistically 
significant 

Rice production 
1 season Kg/ha 

5,771 5,779 −8 −0.04 0.960 

Rce consumption 
by family (kg/ 
month) 

48.9 44.5 4.4 1.70 0.090 

Impact of Subsidy 

Project Area Non-project 
area 

Mean 
Difference 

t-value p-value(two-sided 
test) 

Conclusion 

Seed subsidy 
(Rp/kg) 

6,064 4,729 1,335 2.84 0.005 Statistically 
significant 

Fertilizer 
subsidies (Rp/kg) 

2,496 3,506 −1,010 −4.69 p<0.001 Statistically 
significant, but 
oppposite result 

Price of unhulled 
rice (Rp/kg) 

4,591 4,380 211 2.29 0.023 Statistically 
significant 

Rice Sale 
subsidies(Rp/kg) 

457 0 

“Statistically significant” shows t-value > double, p-value <5% level

lower in the project area (3,391 kg) than in the non-
project area (4,345 kg), with a mean difference of 
–954 kg (p = 0.010). By contrast, the mean total 

rice production per hectare was almost identical 
between the two areas (5,771 kg vs. 5,779 kg), 
and the difference was not statistically significant
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(p = 0.960). Regarding household consumption, 
families in the project area reported slightly higher 
rice consumption (48.9 kg/month) compared to 
those in the non-project area (44.5 kg/month), 
but this difference of 4.44 kg was not statistically 
significant (p = 0.090). 

13.6.4 Impact of Subsidies 

The findings show that farmers in the project area 
received significantly higher seed subsidies (6,064 
Rp/kg) compared to those in the non-project area 
(4,729 Rp/kg), with a mean difference of 1,335
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Rp/kg (p = 0.005). By contrast, fertilizer subsi-
dies were significantly lower in the project area 
(2,496 Rp/kg) than in the non-project area (3,506 
Rp/kg), with a mean difference of –1,010 Rp/kg 
(p < 0.001). This indicates a statistically signifi-
cant but opposite result, where project farmers less 
from fertilizer subsidies. The price of unhulled 
rice was significantly higher in the project area 
(4,591 Rp/kg) compared to the non-project area 
(4,380 Rp/kg), with a mean difference of 211 Rp/ 
kg (p = 0.023). In addition, only project farmers 
benefited from rice sale subsidies, averaging 457 
Rp/kg, while no such support was reported in the 
non-project area. 

13.6.5 Improvement in Facility 
After Subak Sustainability 
Project 

Farmers were inquired about the types of infras-
tructural enhancements observed after the project 
was implemented in Subaks. The majority of 
farmers (99 of 100) responded that Subak roads 
were improved, followed by canals, water dams, 
and Subak temples (Fig. 13.7).

13.6.6 Frequency of Meetings 
in Subaks 

Questions were asked about the frequency of 
meetings in Subaks. The frequency of meetings 
was higher in the project-targeted Subaks than in 
the non-project Subaks (Fig. 13.8).

The frequency of meetings is shown in different 
colors in Fig. 13.8. In Subaks under project 98 out 
of 100 farmers responded that they held meetings 
at least once every 2 or 3 months. Meanwhile, in 
Subaks where the project was not implemented, 
only 60 farmers replied that they held meetings at 
least once every 2 or 3 months. It was observed 
that Subaks participating in the project held meet-
ings more frequently than those not included in 
the project. 

The reason for this difference seems to be 
that there are several opportunities to hold meet-
ings with the government on the project, such as 
creating rules and planning the project in Subaks. 

13.6.7 Compliance of Farmers 
Toward Customary Law 
by Each Subak 

Each Subak has its own regulations based on 
customary law, called Awig-awig, as previously 
mentioned. Some Subaks have already codified 
the regulation, but other Subaks also have regula-
tions passed down by word of mouth from gener-
ation to generation. Awig-awig usually regulates 
water distribution, usage, and other aspects based 
on a consensus among Subak members. 

The compliance level of farmers who followed 
customary law, Awig-awig, was interviewed, and 
the compliance rate is shown in Fig. 13.9.  It  was  
found that project-targeted Subaks had a higher 
compliance rate with customary law than the non-
project Subaks.

Seventy out of 100 farmers in the project 
targeting Subaks responded that farmers comply 
100% with the regulation of Awig-awig.  In  the  
non-project Subaks, only 12 out of 100 farmers 
responded that they complied 100%.

One of the reasons for this difference is that the 
Subak members reviewed the customary law and 
agreed on the regulations targeting Subaks when 
the project was implemented.7 

Furthermore, when the Subak members 
reviewed customary law, the government held 
meetings with them about new provisions on what 
the government intended to reflect in its policy. 
This means that government regulations were 
reflected in the customary law. For example, the 
government intends to include a regulation that 
paddy fields should not be changed to land for use 
other than agriculture, such as housing and hotels. 
However, the regulations in customary law recom-
mended by outsiders, including the government, 
seem to be less effective than local regulations 
based on Subak culture.8 

7 Interview with Prof.Windia,2018.11 Denpasar. 
8 Interview with Director, Department of Agriculture. Bali 
provincial Government, 2018.3.29, 2018.8.23. Denpasar.
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13.6.8 Types of Sanctions 
Imposed in Cases 
of Violations of Customary 
Law 

A question was asked, “When farmers violate 
the rule of customary law, what type of sanc-
tion the violators have to obey” (Fig. 13.10). 

In the majority of cases, the violators must 
pay monetary sanctions. If the violator does not 
comply with this sanction, the water canal for the 
violator is closed. In addition, ceremonies must 
be held occasionally. The ceremony is impor-
tant because the violator must apologize for the 
mistake; the violator must bear the cost of the 
ceremony.
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13.6.9 Form of Conflict Resolution 

Some questions were asked regarding conflict 
resolutions. First, the form of conflict resolution, 
in the project-targeted Subaks, 53 farmers replied 
that they resolve conflict by dialogue in groups 
and by public dialogue (Fig. 13.11).

In the non-project Subaks, more than fifty-
seven percent of farmers solved conflicts by 
dialogue between the two parties. The farmers in 

Subaks under the project tended to solve conflicts 
in a more public way than farmers in the non-
project Subaks. 

13.6.10 Person to Consult 
for Conflict Resolution 

The next question concerning the conflict was, 
“With whom do farmers consult in case of a
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dispute?” In both areas, the leader of Subaks called 
Pekaseh was the most prominent conflict mediator 
(Fig. 13.12). 

What is characteristic is that in the Subak 
project area, there is no person other than Pekaseh, 
a leader of Subak, and the village organization 
leader, named Bendesa for consulting. In contrast, 
in the non-project Subaks, the person for consul-
tation is listed with more variety: government offi-
cials or the police. Other leaders of village organi-
zations (Kelian Banjar) and sub-leaders of Subaks 
called Kelian Tempeks are also people who are 
consulted for conflicts. 

13.6.11 Financial Institutions 
for Agriculture Activity 

The farmers were asked a question about finan-
cial institutions that they borrow money from for 
agriculture activity (Fig. 13.13).

13.6.12 Types of Support Needed 
in Subaks 

A question was asked regarding the types of 
support that were needed in Subaks. Different



186 N. Miyazawa

0 

LPD (V
illa

ge
 ba

nk)

LPD (V
illa

ge
 ba

nk) 
Ban

k
Ban

k 

10 
20 
30 
40 
50 
60 

Subak under project Subak non Project 

Coll
ea

gu
es

Coll
ea

gu
es 

Fig. 13.13 Financial institutions from which farmers borrow money for agriculture activity

opinions were expressed by farmers in the project 
and non-project Subaks (Fig. 13.14). In the Subak 
project, farmers mentioned that more support 
for the soft component was needed, such as (1) 
marketing, (2) training, (3) establishing cooper-
atives, (4) subsidy, (5) irrigation facilities, and 
(6) Subak Temple (most orders). Meanwhile, 
farmers in the non-project Subaks mentioned that 
the following support is needed: (1) subsidy, 
(2) training, (3) irrigation facilities; and (4) 
marketing, (5) tax exemption. Farmers in the non-
project Subaks have not yet received substan-
tial government support compared to the project 
targetted Subaks. The support on “training” is 
expressed in both areas commonly with more than 
30%. This implies that training is an area in which 
additional budget and support should be allocated 
to farmers. The majority of the farmers in Subaks 
under project also replied that the project was very 
helpful or helpful (44 and 56 farmers, respectively, 
out of 100).

13.7 Discussion 

13.7.1 Change in Paddy Field 
Areas 

The data presented indicates a significant decline 
in the paddy field areas managed by Subak 
systems in Denpasar over the past 12 years, 
showing an 36.2% reduction, which equates to a 

loss of approximately 952 hectares (Fig. 13.1). 
This decline is concerning, as it affects agricul-
tural production, as well as the traditional, cultural 
and social roles of Subaks in Bali. The reduction 
in Subak-managed land has led to situations in 
which Subak temples, traditionally managed by 
Subak members, are currently being supervised 
by village members because of the diminished 
presence of farmers. 

The more rapid reduction observed in Denpasar 
than in Bali highlights the heightened pres-
sure on agricultural land in urban areas. Urban-
ization, land conversion for development, and 
other socioeconomic factors are likely to have 
contributed to this accelerated decline, particu-
larly in the capital city of Bali, where land values 
and competing demands for space are higher. 

Figure 13.2 shows the contrast between areas 
targeted by government projects and those that 
were not. The targeted Subak areas appear to 
have remained stable, suggesting that govern-
ment intervention may help prevent further losses. 
However, “Subak Kedua,” which was not part 
of the government project, saw a slight reduc-
tion, from 93 ha in 2013 to 91 ha in 2017. 
Although this decline is less dramatic than the 
overall reduction in Denpasar, it indicates that 
Subak systems outside the targeted conservation 
or revitalization projects are vulnerable to further 
shrinkage. 

This trend underscores the critical need for 
comprehensive policies that protect the Subak
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systems targeted by government projects and 
those not yet included. Without broader inter-
vention, the continued decline of these agricul-
tural systems could result in significant cultural, 
economic, and environmental impacts, particu-
larly as Subak systems play an essential role 
in Bali’s water management, agriculture, and 
heritage conservation. In addition, the loss of 
Subak areas could undermine local food secu-
rity and disrupt the balance between tradi-
tional practices and modern urban develop-
ment. 

13.7.2 Impact on Farmers’ Income 
and Profit After the Project 

The data show that the project had a statistically 
significant positive impact on farmers’ income 
and profits. Despite the increase in costs, the 
overall increase in profits was driven by gains 
in income and subsidies received by farmers, 
thereby leading to a net increase in profits. 
Additionally, although the project areas expe-
rienced some disadvantages in terms of rice 
production and fertilizer subsidies, the overall 
financial outcomes for farmers in these areas 
improved, particularly through income and seed 
subsidies. This suggests that the project, although 
successful in increasing income, may need to be 

adjusted to address inefficiencies in production 
and cost management to maximize the benefits 
for farmers. 

13.7.3 Impact on Social Aspect 
After Project 

The Subak Sustainability Project has positively 
impacted infrastructure development, community 
engagement, and adherence to traditional regula-
tions. Farmers in project-targeted Subaks benefit 
from improved facilities, more frequent meet-
ings, higher compliance with customary laws, and 
more organized conflict resolution mechanisms. 
However, the project also introduced challenges 
in balancing external government regulations with 
traditional Subak practices. The expressed need 
for further support in areas such as marketing, 
training, and cooperative development suggests 
that, although the project has made significant 
strides, continued assistance and refinement are 
necessary to ensure long-term sustainability and 
market access. 

13.7.4 Awig-Awig 

This research’s findings that project-targeted 
Subak hold more frequent meetings than non-
project areas align with the literature. Lorenzen
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and Lorenzen (2011) argue that these meetings are 
essential for maintaining the social fabric of Subak 
and ensuring that water distribution and agricul-
tural activities are conducted fairly and efficiently. 
In contrast, in non-project areas where meetings 
are less frequent. 

As seen in the Subak Sustainability Project, the 
government’s attempts to regulate land conversion 
reflect broader concerns regarding the future of 
traditional farming in Bali. The literature suggests 
that for Subak to survive in the long term, a balance 
between traditional practices and modern inter-
ventions is needed. Windia (2010) argues that 
government support, although necessary, must be 
sensitive to the cultural and social foundations 
of Subak. Projects need to respect these tradi-
tions, as the community’s participation and adher-
ence to “Awig-awig” are crucial for the system’s 
functioning. 

13.7.5 Support and Capacity 
Building for Farmers 

The need for additional support for farmers, 
particularly in terms of training, marketing, and 
cooperative development, is a common theme 
in literature (Roth & Sedana, 2015). The find-
ings that farmers in both project and non-project 
areas prioritize training and marketing support are 
consistent with these studies. Training is crucial 
in assisting farmers adapt to new agricultural 
techniques and market demands, and improved 
marketing strategies are required to ensure the 
economic viability of small-scale farming in Bali. 

13.7.6 Conflict Resolution 
and Sanctions in Subaks 

Conflict resolution in Subak is traditionally 
handled through dialogue and consensus-
building, with the “Pekaseh” (Subak leader) 
playing a central role in mediating disputes. 
The research findings show that conflict in 
project-targeted Subak is more likely to be 
resolved through public dialogue, whereas in 
non-project areas, private discussions between 

two parties are more common. This is consistent 
with Suamba et al. (2013), who suggested that 
formal projects may encourage more transparent 
and inclusive conflict resolution processes. 

The use of sanctions in Subak, particularly 
financial penalties and ritual ceremonies, is 
another aspect that has been well documented in 
the literature. Roth (2014) highlighted how these 
sanctions, when combined with community-based 
conflict resolution, aid in maintaining harmony 
and ensuring compliance with customary laws. 
These sanctions serve as punitive measures, as 
well as mechanisms for reinforcing social norms 
and restoring spiritual balance within the commu-
nity. 

13.8 Conclusion 

This study highlighted some findings to illustrate 
the impact of the Subak Sustainability Project. 
After the project was implemented, the income 
and profit of farmers from agriculture increased 
compared with those in 2014 (before project 
implementation). Farmers considered that facil-
ities, such as Subak roads, canals, water dams, 
and temples, in Subaks had been improved. The 
Subak areas have not significantly decreased 
since the project started, whereas the non-
project Subak areas have decreased largely. There 
was higher compliance with customary law 
(awig-awig) in Subak project areas; 70 out of 
100 farmers in project-targeted Subak reported 
100% compliance with awig-awig regulations. 
More frequent meetings were held in Subaks 
under the project than in non-project Subak 
areas. 

Based on the findings of this survey, it can be 
concluded that the Subak Sustainable Project has 
had a positive impact, to a certain extent, on the 
income and profit of farmers, facilities in Subaks, 
and socialization and solidarity among farmers. 
In the future, farmers wish to have more training 
opportunities for agriculture and establish coop-
eratives. It would be effective to provide capacity-
building opportunities for farmers to increase 
their marketing abilities and strengthen Subaks’ 
economic function. Adding value to rice and
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marketing products would also increase farmers’ 
income. 

By promoting localized and environmentally 
conscious farming methods and reducing the pres-
sure to convert Subak areas into urban land, this 
program aligns with the broader goals of envi-
ronmental conservation. This sustainable devel-
opment model can serve as a foundation for future 
initiatives that balance economic growth with 
ecological responsibility and can aid in achieving 
environmental sustainability. 
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Abstract 

Climate change is a matter of human rights. 
To achieve a carbon-neutral society, under-
standing the challenges faced by the vulner-
able groups is necessary. This chapter adopts a 
case study approach, using interviews, obser-
vation, and documentary analysis to examine 
the impact of climate change on economically 
disadvantaged and socially vulnerable popula-
tions in the Global South. The case of a Cambo-
dian village is examined to define the concept 
of vulnerability within this context and gain a 
deeper understanding of the impact of climate 
change on vulnerable groups. Understanding 
the reality of people’s lives makes it possible 
to develop a sustainable society that enables 
social inclusion. 
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14.1 Introduction 

The consequences of climate change have been 
observed in all geographical regions worldwide. 
However, there are notable differences in social 
and economic impacts on individuals in the Global 
North and South, with climate change having 
a markedly detrimental impact on impoverished 
communities in the Global South. For example, 
the impact of climate change on child poverty and 
vulnerable families is considerably more signifi-
cant in the Global South than in the Global North, 
with serious implications for their well-being. 
Furthermore, climate change has been linked to 
increased risks of human trafficking, displace-
ment, and forced migration, which are causes of 
concern at the international level (IIED, 2022; 
UNODC, 2022). These problems in the Global 
South illustrate that climate change is not merely 
an environmental concern but a human rights issue 
as well (UNHRC, 2021). 

The influences of climate change on human 
life are also of disparate severities. Those in the 
Global North are better equipped to protect them-
selves from the effects of climate change and 
have access to a greater level of support in the 
event of adverse events. By contrast, those in the 
Global South, particularly those living in poverty, 
lack the resources and resilience to cope with the 
challenges posed by climate change. This implies
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that the impact of climate change on vulner-
able populations is contingent on factors such 
as poverty, structural inequality, and the depriva-
tion of historical and developmental backgrounds. 
Furthermore, the effects of climate change on the 
human body are life threatening. 

Thus, this chapter addresses the question of 
how climate change affects the poor, with a partic-
ular focus on the necessity of a more profound 
understanding of the circumstances prevailing 
in the Global South that can facilitate sustain-
able development. Cambodia’s case studies show 
the reality of vulnerable people’s situation. The 
Mekong region of Southeast Asia is widely 
recognised as being significantly affected by 
climate change. However, the specific circum-
stances within individual countries remain insuf-
ficiently understood, and there is a notable lack 
of attention to the ways in which the poor are 
affected. This chapter adopts Cambodia as a case 
study to examine the effects of climate change on 
the impoverished. 

The current consideration of issues is being 
addressed by governments and international 
society, and measures are being taken to address 
climate change worldwide. One such focus is the 
growing expectation for carbon-neutral societies. 
In considering the realisation of a carbon-neutral 
society, it is essential to begin by focusing on the 
phenomenon of climate change and its impact on 
the poor in the Global South, and to grasp the 
reality of the world in which we live. 

14.2 The Impact of Climate 
Change on the Global 
South 

14.2.1 Asia and Climate Change 

Asia exhibited the highest frequency of natural 
disasters among all regions between 2003 and 
2022, at 77.8% (CRED, 2024, p. 6). In terms 
of the direct impact on people in 2023, 
including drought, earthquakes, extreme temper-
atures, floods, mass movement, storms, volcanic 
activity, and wildfires, 71.4% of the total affected 
population was located in Asia (CRED, 2024, 

p. 6). The Intergovernmental Panel on Climate 
Change (IPCC) has identified several risks asso-
ciated with climate change in Asia, including 
those related to access to water, the cryosphere, 
health, food, energy, urbanisation, and habitats. 
Southeast Asian countries have voiced partic-
ular concern regarding the potential impacts of 
flooding, sea level rise, rising temperatures, and 
extreme rainfall (IPCC, 2022). 

The potential consequences of these changes 
include an anticipated rise in migrant labour and 
an increased likelihood of difficulty for people 
to maintain their current homes. In Southeast 
Asia, Myanmar and Thailand were identified as 
the countries most affected by climate change 
between 2000 and 2019, resulting in a signifi-
cant number of people being forced to leave their 
homes and seek employment (IOM, 2022). These 
migrant workers are among the most impov-
erished people. Reports indicate that they are 
frequently involved in unsafe migration and work 
with inadequate access to safe mobility and infor-
mation. 

In the Asian region, approximately 66.4 
million individuals have been impacted by natural 
disasters such as floods, typhoons, and cyclones in 
2023. This has resulted in injuries, displacement, 
and other forms of hardship for some communi-
ties (CRED, 2024, p. 6). UNICEF (2021) deter-
mined that the global regions identified as partic-
ularly vulnerable to climate-related hazards are 
those where the health conditions and risks faced 
by the population are the most severe (UNICEF, 
2021, p. 12). 

The region affected is the Mekong Basin 
(which is spread across Myanmar, Vietnam, 
Laos, Cambodia, Thailand, and China). There 
are the highest risks where climate and environ-
mental risks are considered significant (UNICEF, 
2021, p. 79).1 The regions exhibiting a corre-
lation between vulnerability and climate change 
are primarily located in Southeast Asia. The 
Mekong Basin region has also been identified as

1 Of the 10 worst cases, China’s score is 9.0, Vietnam’s 8.8, 
Myanmar’s 8.3, Thailand’s 8.4, Laos’s 7.5, and Cambodia’s 
7.2. 
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a priority area for climate change-related initia-
tives at the United Nations and other international 
levels (IPCC, 2022, pp. 1468–1510).One illus-
trative example is the impact of floods on low-
income households with high levels of vulner-
ability, particularly those residing in rural areas 
and engaged in agricultural activities such as 
rice cultivation (IPCC, 2022). For instance, in 
Vietnam, it is estimated that 39% of the house-
holds in the Mekong River Delta will be affected 
by persistent flooding in the future (IPCC, 2022, 
p. 1495). Moreover, the projected rise in temper-
ature and alteration in precipitation patterns in 
the Mekong region will result in a transforma-
tion of the local population’s agricultural prac-
tices, which will, in turn, affect yield (IPCC, 2022, 
p. 1495). 

Furthermore, in recent years, international 
organisations such as UNICEF have raised 
concerns about the impact of rising temperatures 
on vulnerable households. Despite the Mekong 
River region having abundant water resources, 
the existing infrastructure is fragile and there 
is insufficient water for agricultural, industrial, 
and domestic use. Consequently, during the dry 
season, residents of rural and marginalised areas 
with inadequate infrastructure are forced to live 
in difficult conditions. This situation has led to 
people being compelled to purchase water, which 
is a further strain on their already limited finan-
cial resources. Households with limited financial 
resources for purchasing water face challenges in 
meeting their daily water demands. This predica-
ment has far-reaching consequences, including 
the deterioration of sanitation infrastructure such 
as toilets, resulting in a pernicious cycle.2 The 
issue of rising temperatures is emerging as a 
reason for households experiencing difficulties in 
securing water. 

2 Interviews with villagers and village leaders (M.S, C.K, 
H.K), NGO members by author, September 2022 in Svey 
Rieng, Kandal, and Phom Penh. 

14.2.2 Key Agreements, Protocols, 
and the UN 

This section provides an overview of the changes 
in the initiatives taken by the UN in relation to 
climate change. The term ‘common but differen-
tiated responsibilities’ (CBDR)3 is a frequently 
encountered phrase in the climate change debate. 
However, the concept of CBDR did not emerge 
independently. It was preceded by the 1972 United 
Nations Conference on the Human Environment 
in Stockholm, which constituted a significant 
step forward in this regard.This inaugural global 
conference prioritising environmental concerns 
constituted a seminal multilateral environmental 
agreement. Subsequently, the Montreal Protocol 
on Substances that Deplete the Ozone Layer 
(1987) was adopted, and in the following year, 
the Intergovernmental Panel on Climate Change 
(IPCC) was formed.4 The IPCC was established 
by the World Meteorological Organization and 
the United Nations Environment Programme with 
the objective of assessing all aspects of climate 
change and its impacts based on available scien-
tific information. 

It has been a long road to greater recogni-
tion of the relationship between the environment 
and human rights. It has taken the form of the 
following processes in UN agencies. Once these 
fundamental principles were established, several 
core agreements emerged, providing the basis 
for further development. Key events included the 
UN Earth Summit in Rio de Janeiro (1992), 
the United Nations Framework Convention on 
Climate Change (UNFCCC) (1992/coming into 
force in 1994), the Millennium Development 
Goals (2000), and the United Nations Confer-
ence on Sustainable Development (‘Rio+20’, 
2012). Additionally, the Rio+20 conference and 
the Paris Agreement (2015) represent signifi-
cant milestones in this regard. The 2015 Paris 
Agreement, designated as COP21, comprised 195

3 The principle (Principal 7) was established in 1992 at the 
first Earth Summit in Rio de Janeiro. 
4 It followed approval from the United Nations General 
Assembly in UN General Assembly Resolution 43/53 of 6 
December 1988. 
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countries that collectively adopted the inaugural 
universal and legally binding global climate agree-
ment, leading to the establishment of the Sustain-
able Development Goals (SDGs) and the UN 
Climate Change Conference (COP26). In 2021, 
the UNHRC made a notable decision, recognising 
the right to a healthy and sustainable environment 
as a ‘human right’ for the first time.5 

The 2030 Agenda for Sustainable Develop-
ment employs a thematic approach to evaluate 
the efficacy of programmes and initiatives imple-
mented by UN agencies. This method of anal-
ysis divides the subject matter into four distinct 
categories: environmental, economic, social, and 
project themes. Arguably, environmental issues 
extend beyond the domain of natural disasters, 
encompassing a multitude of factors that directly 
affect human well-being. Nevertheless, despite 
the implementation of measures at the national 
and international levels, several issues related 
to climate change require immediate attention. 
Those residing in the Global South are confronted 
with challenges associated with climate change, 
and the situation of these individuals must be 
addressed in ways that will affect their daily lives. 

To address climate change, it is important to 
consider the factors that have led to the expansion 
of the Millennium Development Goals (MDGs) 
to 17 SDGs. The SDGs are designed to facili-
tate dialogue between developed and developing 
countries globally. They address fundamental 
issues related to the creation of a just and sustain-
able world, including poverty, hunger, food secu-
rity, and human rights. Without understanding the 
underlying causes of global issues, identifying a 
clear path towards a sustainable society is chal-
lenging. The fundamental question guiding this 
debate is why the SDGs were launched as an 
initiative involving the Global North rather than 
focusing on measures for the Global South alone. 
The origins of global challenges, including envi-
ronmental problems, are formulated within the 
context of the relationships between the Global 
North and South. Furthermore, a shared under-
standing is necessary among the international 
community regarding the entities responsible for 

5 This resolution was named 48/13. 

addressing these issues and the manner in which 
the global community should progress towards 
implementing solutions. 

Moreover, and this may be regarded as a 
critical perspective, an examination of contem-
porary global social trends reveals a transition 
from the term ‘SDGs’ to terms such as ‘climate 
change’ and ‘green investment’ (World Economic 
Forum, 2024). It is imperative to acknowledge 
and address environmental concerns and climate 
change. However, it is important to note that the 
measures being considered for global issues under 
the SDGs do not all involve a shift towards envi-
ronmental issues. It is imperative for the interna-
tional community to scrutinise the circumstances 
confronting those in the most precarious positions, 
and comprehend the true essence of the SDGs, 
climate change and vulnerability. 

14.3 What Is the Meaning 
of Vulnerability 
and Poverty Related 
to Climate Change? 

International organisations are broadening their 
approach to tackle climate change. They are 
beginning to consider the impact on people 
and society, as well as the natural environment. 
When examining vulnerability in the context of 
climate change, its interconnection with poverty 
and marginalisation in the Global South must be 
acknowledged. This section attempts to determine 
the meaning of vulnerability by concentrating on 
the interconnections between exclusion, vulner-
ability, climate change issues, and the negative 
vicious circle relating them. 

From the perspective of climate change, the 
UNFCCC has identified eight key indicators of 
vulnerability to climate change, grouped under the 
following categories: (1) education level by age 
group, (2) primary occupation type, (3) household 
assets and facilities, (4) remoteness, (5) source 
of drinking water, (6) sanitation facilities, (7) 
dependency ratio, and (8) frequency of occur-
rence of extreme climate events (The Kingdom 
of Cambodia, 2022, p. 103). The analysis of 
these indicators reveals a picture of people in the
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Global South such as Cambodia who have become 
socially vulnerable because of the multifaceted 
nature of poverty within the country. These indi-
viduals are not solely those residing in impover-
ished rural communities; they are also those situ-
ated on the periphery of urban development, such 
as those who have been involuntarily displaced 
from urban areas and are confronted with the 
challenges of climate change. 

Bhalla and Lapeyre (1994) argue that those 
who are subject to social exclusion in the context 
of globalisation are more likely to experience 
isolation and difficulties in obtaining positive 
social recognition. They are at risk of exclu-
sion from multiple perspectives. In addition 
to economic, social, and geographic perspec-
tives, they are also disadvantaged in symbolic 
contexts, a conceptualisation of social exclusion 
and poverty that encompasses a number of inter-
related components (Bhalla & Lapeyre, 1994). 
The human rights of a target social group are 
violated in several ways, resulting in the indi-
vidual or group being isolated from their social 
networks and protections. This phenomenon is 
typified by discriminatory behaviour and utter-
ances of disregard for human rights. This exclu-
sion is subsequently carried out by dominant 
groups that occupy or monopolise resources for 
their own benefit. It is therefore evident that the 
term ‘poverty’ in the developing countries is not 
synonymous with the extreme poverty defined by 
the World Bank. 

To gain an accurate understanding of poverty 
and vulnerability in the Global South, a wide range 
of frameworks must be considered. These include 
economic poverty,6 social poverty resulting from 
social and cultural factors such as education, 
health, gender norms, and political situations, as 
well as human deprivation situations based on 
the UNDP Human Development Index. More-
over, the analysis can be conducted in accor-
dance with the social exclusion theory proposed 
by Percy-Smith (2000). In an analysis, the 
elements of social exclusion that render individ-
uals vulnerable are facilitated by a combination 

6 According to the World Bank, the extreme poverty line is 
3.0 USD per person per day (June 2025). 

of ‘compounded disadvantages’. The aforemen-
tioned aspects can be classified into the following 
categories: economic, social, political, situational, 
personal, spatial, and collective (Percy-Smith, 
2000). These structural elements are responsible 
for driving the poor into more vulnerable posi-
tions in modern times, thereby creating a poverty 
trap and a vulnerable class of people in the Global 
South. Closer examination of this issue reveals 
that climate change is not merely a matter of 
responding to the immediate consequences of 
natural disasters but encompasses a broad range of 
concerns. In light of the aforementioned consider-
ations, an examination of the situation of the poor 
and vulnerable, who are particularly susceptible 
to the adverse effects of climate change, and the 
associated negative vicious circle is undertaken 
using Cambodia as a case study. 

14.4 Cambodia 

14.4.1 Cambodia and Climate 
Change 

The aim of this case study is to examine impacts 
of rising temperatures on vulnerable households 
in one rural Cambodian village. Despite the recog-
nition of the problem (IPCC, 2022; UNICEF, 
2021; World Bank, 2024a) in the Mekong region, 
there is a lack of qualitative studies in Cambodia 
cases. Cambodia is situated in Southeast Asia 
and has a population of 16.5 million, 76% of 
whom reside in rural areas (World Bank, 2024b). 
However, the country is undergoing rapid urban-
isation (World Bank, 2024b). This process has 
continued unabated, with the movement of people 
from rural to urban areas becoming a routine 
aspect of the social landscape. However, the 
Cambodian population remains heavily reliant on 
agriculture and fishing, which collectively account 
for 25% of the country’s gross domestic product 
(GDP) (World Bank, 2024b). In 2011, the GDP 
experienced a growth rate of 7.1%, with estimates 
indicating a stabilisation of around 7%–8% in 
2013 (Royal Government of Cambodia, 2013). 
This indicates a rapid growth trajectory over 
the past decade. Cambodia’s primary economic
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sectors are garments, tourism, construction, and 
agriculture. Notably, agriculture represents the 
dominant employment sector for the rural popu-
lation, comprising 49% of the total labour force 
(World Bank, 2024b). 

The consequences of climate change on the 
agricultural sector and other areas are undoubt-
edly substantial. Cambodia has been reported to 
be significantly affected by climate-related disas-
ters, including floods, droughts, and heat waves 
(World Bank, 2023, p. 7). The impact of heat stress 
on urban environments is of particular concern in 
the context of climate change. Cambodia is among 
the countries most affected by climate change, 
with the highest temperatures recorded in Poipet, 
Siem Reap, Phnom Penh, and Battambang in 2020 
(World Bank, 2023,  p.  7  ).

To gain insight into the reality of climate 
change in Cambodia, poverty must be consid-
ered. This is because the areas identified by 
UNICEF and the IPCC are the most vulner-
able to the effects of climate change, coinciding 
with locations where the poorest populations are 
concentrated. In this context, the term ‘poverty’ 
is not merely an indicator of economic hardship; 
rather, it denotes a state of vulnerability within a 
complex societal structure shaped by a multitude 
of interconnected economic, social, and political 
factors. 

The poverty rate reached its highest point in 
2007, followed by the implementation of national 
poverty-reduction strategies that exceeded 50% 
in rural areas. Since then, poverty has declined 
notably. According to Cambodian statistics for 
2018, the poverty rate was 13.3% in the capital 
city, Phnom Penh, 11.5% in other cities, and 17% 
in rural areas. Despite the reduction in Cambodia’s 
overall poverty rate, the prevalence of undernour-
ishment remains a significant concern, with an 
estimated 15% of the population affected (The 
Kingdom of Cambodia, 2022; World Bank, 2023, 
p. 6). Moreover, the UNDP Human Development 
Index, which assesses longevity, health, access to 
knowledge, and adequate standard of living, ranks 
Cambodia 148th among 193 countries in 2022 

(UNDP, 2024). This suggests that there are still 
unaccounted-for individuals left behind in poverty 
because of this lack of development. 

According to the Ministry of Environment and 
National Council for Sustainable Development 
report, a study on vulnerability to climate change 
indicated that at least 33.5% of the population is 
highly vulnerable (The Kingdom of Cambodia, 
2022, p. 103). In other words, to gain a full 
understanding of the reality of climate change in 
Cambodia, the demographic groups affected, their 
economic and social conditions, and the reasons 
for their vulnerability must be considered. 

In Cambodia, where the effects of climate 
change are likely to become severe, a national 
plan has been established to address this develop-
ment. The Cambodian Policy for Climate Change 
2014–2023 (2013) has eight strategic objectives: 
(1) The promotion of climate resilience through 
the improvement of food, water, and energy secu-
rity; (2) the reduction of sectoral, regional, gender 
vulnerability, and health risks of climate change 
impacts; (3) the assurance of climate resilience of 
critical ecosystems, biodiversity, protected areas, 
and cultural heritage sites; (4) the promotion of 
low-carbon planning and technologies to support 
sustainable development; (5) the enhancement 
of the capabilities, understanding, and aware-
ness of climate change responses; (6) the advo-
cation for adaptive social protection and partic-
ipatory approaches in the mitigation of losses 
and damages resulting from climate change; (7) 
the reinforcement of institutions and coordina-
tion frameworks for national climate change 
responses; and (8) the reinforcement of collab-
oration and active participation in regional and 
global climate change processes (Royal Govern-
ment of Cambodia, 2013, p. 17). In the future, it 
would be beneficial to make these policies more 
concrete and practical to facilitate their implemen-
tation. Furthermore, it is essential to find the most 
effective means of operationalising national poli-
cies in such a way that they have a substantial and 
practical impact on the lives of individuals at the 
community level.
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14.4.2 Case Studies: Social 
Environment 
and Vulnerability 

The case studies in this section show that 
rising temperatures can negatively affect the 
economic well-being of vulnerable households. 
For example, poor people in Cambodia face 
many challenges, including arguments caused by 
foreign investment over land, economic hardships, 
limited access to healthcare and information, poor 
education, and social isolation. These challenges 
are similar to those faced by people with climate 
change experience, as highlighted by UNICEF 
and UNFCCC. It is important to understand that 
events related to climate change have a greater 
effect on the daily lives of people living in poverty. 
This case study explores how rising tempera-
tures and their associated factors affect vulnerable 
households. 

The survey method employed was semi-
structured interviews. Interviews were conducted 
with the village leader and other key people in 
the village, as well as a random sample of the 
village people. The interviews are conducted indi-
vidually. Qualitative research was employed. The 
main survey period is from 2023 to 2024. The 
content of the questionnaires included an analysis 
of economic and social conditions, experiences 
of migrant work and family structure, changes in 
daily life and rising temperatures, and the physical 
effects (direct and indirect) of these. In addition, 
questions on living conditions included the pres-
ence or absence of chronic diseases such as food 
shortages, health, malnutrition, and diarrhoea, and 
the prevalence of dengue fever and malaria. 

This case study examines the realities of 
poverty and climate change among residents of 
a forced relocation site in Kandal Province, situ-
ated approximately 40 km from Phnom Penh.7 

The analysis of those affected by climate change 

7 This is when people were forced to leave their homes 
in the Borei Keila district of Phnom Penh in 2012. In 
January 2012, the army and police, following orders from 
the government, violently confronted residents who were 
against the evictions (Cambodian Human Rights Centre/ 
CCHR, 2012). The author did more research in June 2013, 
February 2015, February–March 2023, and February 2024. 
Land concessions are defined as contracts between the 

is often limited to natural disasters such as 
floods, rising water temperatures, and landslides. 
However, this approach does not fully capture 
the diverse impacts of climate change on the 
Global South. The effects of climate change are 
not limited to people directly affected by natural 
disasters, but also affect everyday life. 

14.4.2.1 Conditions of Life in This 
Village 

The poverty level in this village is extremely 
high, with some households engaging in activi-
ties such as begging, collecting plastic items for 
sale, and collecting other materials found on the 
streets for cash.8 In addition to economic depri-
vation, the social environment is characterised 
by a lack of access to basic necessities, such 
as healthcare, food, and a stable living envi-
ronment. By 2023, the village had 140 regis-
tered households. However, by February 2024, the 
number of households in the village had decreased 
to approximately 90,9 because individuals had 
migrated from the village in pursuit of seasonal 
employment opportunities and daily labour, which 
provide them with a source of income. 

The housing conditions observed in these 
settlements are characterised by inadequate venti-
lation and the absence of sanitation facilities in 
some households.10 In the absence of an adequate 
water supply, the provision of sanitation is slow 
and deficient. The lack of a sewage system and 
inadequate water supply impede access to sanita-
tion facilities, even when they are available.11 

The village is in an area that has not been 
developed for a decade, and the working envi-
ronment is not conducive to productivity. The 
residents do not own their agricultural land. A 

government and other entities that set out how a particular 
area of land will be managed.
8 Interview conducted in 2016–2024 by the author. 
9 Interview conducted by the author on February 2024 from 
a survey of interviews with the leaders of this community. 
10 Despite the presence of sanitation facilities, using them is 
precluded by the lack of sewage systems and an inadequate 
water supply. 
11 Interviews conducted by the author on August 2023 and 
February 2024. 
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considerable proportion of the local population 
is engaged in unstable employment, resulting in 
prolonged periods of unemployment. Most inhab-
itants lack access to land for agricultural activi-
ties, making them dependent on external sources 
for sustenance. Moreover, the remoteness of the 
area, when considered alongside the lack of trans-
portation options, presents a substantial challenge 
to securing employment in other regions. This 
situation compels a considerable number of resi-
dents, including children, to seek income oppor-
tunities outside the area, predominantly through 
migrant labour. Many residents in these commu-
nities receive financial assistance in the form 
of remittances from family members who have 
migrated for work, as well as from other sources. 
I identified households in which grandparents or 
other caregivers were responsible for the care of 
their grandchildren, while parents were engaged 
in migrant work. In one, the eldest daughter, who 
was a young teenager, ceased her education to 
assume responsibility for her younger sister and 
brother, while her parents were absent because of 
their employment as migrants.12 

Many of those engaged in low-paid work in 
Phnom Penh return to their communities only on 
weekends or once every few months. Furthermore, 
the interviews indicated that children who remain 
in the community and in certain instances, men, 
traverse the area on foot to nearby tourist attrac-
tions, where they solicit alms from tourists or 
proceed to nearby temples to participate in food 
sharing. In the case of boys, some children remain 
near the temples to receive a portion of their food 
from the temple’s contributions. 

14.4.2.2 Relationship Between 
Water Access and Poverty 

Based on interviews with village people, this 
case study explored the relationship among local 
communities, poverty, access to water, and heat-
stroke, especially during the dry season.13 This 
area is located near the aforementioned region 
in Cambodia where a temperature increase has 

12 Interview conducted by the author on February 2024. 
13 The dry season is from April to November. 

been recorded (World Bank, 2023, p. 7). For indi-
viduals who lack basic access to water, rising 
temperatures are perceived as a grave threat to 
life. The results of the interviews indicated an 
increase in the frequency of heatstroke among 
infants and young children in this settlement in 
recent years.14 In this area, it is not unusual for 
mothers to be away for a long time because they 
are migrant workers. In these cases, infants are fed 
powdered milk, which requires water. However, 
the answers from the interviews indicated that not 
much water was available. 

The following interview responses also 
provided insights into this issue. A 32-year-old 
mother (see Fig. 14.1) who has been experiencing 
rising temperatures year after year and who has 
been looking after her child’s health reported that 
‘When it is hot, babies and young children have 
fever and are sometimes sick. There is not enough 
water or cooling, so they have to sleep outside’ 
(A,15 female, age 32).16 

The voices of older women caring for their 
grandchildren on behalf of the migrant parents 
expressed their concerns as follows: ‘Grandchil-
dren often have a fever due to heat stroke. We have 
to buy drinking water, so we cannot give them 
much when we are short of money’  (B,  female,  
age 75).17 

Another older woman said that the following: 

‘In recent years, fever in children and older 
people has become more common on high-
temperature days. In addition, water consump-
tion is increasing,18 and one tank (1,000 L) is 
purchased.19 This water is boiled before use. 
However, this water is for domestic use and cannot

14 August 2023 and February 2024. 
15 To maintain confidentiality, the names of the individ-
uals in question have been replaced with letters that do not 
correspond to the actual names. 
16 February 2024, in Kandal Province in Cambodia, inter-
viewed by the author.
17 February 2024, in Kandal Province in Cambodia, inter-
viewed by the author. 
18 The village has no infrastructure and the only access to 
water is through a well. The water is muddy and cannot be 
used as domestic or drinking water. 
19 The price was 24,000 riel (approximately 6 USD) in 
February 2024. The water cannot be used as drinking water. 
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Fig. 14.1 A, Female, age 
32, answering an interview, 
Photographed taken by 
author on Feb. 2024

be used for drinking. During the rainy season, the 
price changes, and 1000 L costs 20,000 Riel.20 

The temperature is rising, it is hot, and people are 
drinking more water than before. We are in need 
of water. However, we cannot buy water without 
money. There is not enough water for drinking’. 

(C, female, age unknown, who takes care of 
grandchildren instead of the parents).21 

According to data provided by the World Bank 
(2024a), there has been a marked increase in 
the average minimum temperature throughout 
Cambodia. Between 1971 and 2020, this average 
temperature rose by 0.29 °C per decade, while 
the average maximum temperature increased by 
0.32 °C per decade over the same period (World 
Bank, 2024a, pp. 11–12). Cambodia is experi-
encing higher minimum and maximum temper-
atures and warmer apparent conditions owing 
to high atmospheric humidity. Consequently, the 
country is categorised as an extreme heat risk area, 
and there are concerns regarding the implications 
of future temperature increases on human health 
(World Bank, 2024a, pp. 14–15). 

Rising temperatures have clearly affected the 
lives of the poor. Moreover, houses in the affected 

20 This is approximately 5 USD (February 2024). 
21 February 2024, in Kandal Province in Cambodia, inter-
viewed by the author. 

areas of Cambodia are made from cheap tin 
and scrap wood, which increases the tempera-
ture inside the houses even more. These homes 
are poorly ventilated, which exacerbates the situ-
ation. Recently, temperatures have increased, 
meaning that households without electricity are 
now trapped in hot houses, as the following 
interviewee notes: 

‘The temperature is obviously higher than before. 
It is hot. We get a fever. When the fever is high, it 
does not go down easily. In particular, children are 
getting fevers more often. Our home has a fan, but 
the power frequently goes out, so there is not much 
electricity available. Even when the fan is on, the 
outside air only rotates, and the warm air makes it 
get hotter. Water is necessary. The amount of water 
purchased is increasing every year. We pay 5 USD 
for a bottle of water every 10 days. The cost of 
water is contingent upon its quality. Prices fluctuate 
depending on whether the water in the purchase is 
intended for consumption or domestic (daily) use. 
Drinking water from wells is not potable, so I boil 
it and use it. There is no water. The soil is dried up. 
In the past, when there was no food, they used to 
take clams and fish for food from the neighbour’s 
pond, but now there are no clams or fish because 
the soil has dried up. And the well is experiencing a 
depletion of its water supply, resulting in a cessation 
of flow. The area that previously served as a water 
source has been reclaimed, rendering it unfit for 
use as a water source. Electricity costs 40,000 riel
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[approximately 10 USD]22 a month, and because 
I cannot pay 40,000 Riel, we have to borrow money 
from people in the same village to pay the bill. We 
don’t have any land of our own. There is no land 
for farming. There is no water. …. My two grand-
children recently had to drop out of school to earn 
money’. (D, female, age 75, see Fig 14.2)23 

As stated previously, mothers living in the 
community reported that their infants and young 
children frequently experienced fever and nausea. 
Furthermore, adult residents reported a persistent 
occurrence of headache on days with elevated 
temperatures. These symptoms were consistent 
with those associated with heatstroke. In other 
words, the adverse physical effects of daily high 
temperatures affect not only the children but 
also the adults who are economically disadvan-
taged and particularly vulnerable to the adverse 
effects of heat stress and its associated effects 
on their health and productivity. This is because 
they are often engaged in daily work that requires 
them to be outdoors, and they reside in over-
crowded housing that lacks adequate ventila-
tion and cooling facilities.24 UNICEF has deter-
mined that Cambodia is significantly affected 
and susceptible to the adverse effects of climate 
change on children (UNICEF, 2021, p. 14). 

In rural areas of the Global South, areas with 
inadequate infrastructure, or areas of poverty, 
saving lives is challenging, and there is signifi-
cant inequality in life expectancy. In other words, 
climate change represents the disparity between 
the lives of haves and have-nots. People who have 
access to essential resources are able to cool their 
bodies and protect themselves. However, individ-
uals who cannot afford to obtain water may not 
have the means to do so, putting their lives at risk. 

IPCC data indicate a scarcity of water in 
developing countries (IPCC, 2022). The finan-
cial burden of water expenditure results in a 
reduction in income, which exacerbates poverty. 
Furthermore, it is crucial to acknowledge the stark 
contrast in infrastructure accessibility between 

22 February 2024. 
23 February 2024, in Kandal Province in Cambodia, inter-
viewed by the author.
24 February 2024, in Kandal Province in Cambodia, inter-
viewed by the author. 

urban and rural Cambodia, particularly regarding 
water resources. In Phnom Penh, 81.7% of 
the population uses a pipe-dwelling system for 
drinking water, whereas only 10.1% of the rural 
population employs tubed/piped wells or bore-
holes owing to inadequate infrastructure. Further-
more, 11.5% of the population in rural areas rely 
on water supernatants (e.g. ponds, rivers, and 
streams) (National Institute of Statistics, Ministry 
of Planning Cambodia Socio-Economic Survey 
2019/20, 2020, p. 30). Approximately only 51% 
of the population residing in urban areas have 
access to safe drinking water (The Kingdom of 
Cambodia, 2022, p. 54). 

Access to water is unequal in Cambodia, which 
can cause problems. As temperatures rise, people 
require water and other methods to keep them-
selves safe. Human health worsens without access 
to water. People must buy more water, which 
worsens the situation of the poor. Therefore, it 
is important to examine how poverty and water 
insufficiency are related to rising temperatures, 
which worsens poverty for the already poor (the 
poverty cycle). 

In accordance with Percy-Smith’s (2000) 
conceptualisation of the constituent elements of 
social exclusion, an examination of the commu-
nity as a whole revealed that residents exhibited 
the characteristics of a negative social cycle of 
social vulnerability. The people in this study are 
clearly experiencing the physical effects of rising 
temperatures because of climate change in addi-
tion to the physical vulnerabilities that have arisen 
owing to difficulties in accessing water. 

The vulnerable groups within this community 
are characterised by the same factors identified 
by the UNFCCC. Certain demographic groups 
are particularly susceptible. The author observed 
that poverty in Cambodia has a multifaceted and 
complex impact on society, affecting different 
social groups in diverse ways. The research ques-
tions addressed in this chapter demonstrate a 
clear link between climate change and vulnera-
bility among the most marginalised and vulner-
able groups with the physical effects of rising 
temperatures and water shortages being the most 
common causes. Notably, this issue is not solely 
a consequence of climate change but indicates
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Fig. 14.2 D, Female, age 
75. Taking care of 
grandchildren instead of 
their parents. Photographed 
taken by author on Feb. 
2024

a correlative problem, namely, the inability to 
purchase water due to economic poverty. 

Consequently, focusing solely on climate 
change is insufficient in the context of climate 
change and the measures implemented to address 
it in developing countries. A multidisciplinary 
approach is required, encompassing not only 
environmental concerns but also the social and 
economic contexts, particularly infrastructure and 
the economic situation of the poor. Such multi-
faceted measures are required to ensure that 
vulnerable groups are not disadvantaged by 
climate change. 

14.5 Conclusion 

This chapter demonstrates that climate change 
can have a significant impact on the lives of 
people in Southeast Asia. In areas with inade-
quate infrastructure or high poverty levels, imple-
menting effective life-saving measures is chal-
lenging, and leads to disproportionate impacts 
on the most vulnerable populations. Thus, the 
impacts of climate change represent a disparity 
between the lives of economically privileged and 
disadvantaged people. In this context, it is impor-
tant to consider how developing countries can 

safeguard their resources and infrastructure effec-
tively. This is because financial resources are 
required to procure water, and until such resources 
are accessible, the ability to protect lives is limited. 
One possible approach to achieving this is for 
future studies to consider the environment in terms 
of carbon neutrality and how it can be achieved. 

Sustainable development related to climate 
change must be implemented to consider the lived 
realities of the local population in a specific local 
context. For policymakers, this study points to 
the need for socially inclusive climate change 
measures to be implemented, including those 
designed to benefit impoverished communities. In 
order to consider initiatives that address the 
current situation of vulnerable people, an anal-
ysis of the case studies of heat waves and access 
to water indicates the necessity of providing 
economic and social support. Such initiatives 
include access to water, health care, food security, 
housing, and transportation, which are essential 
for the well-being of the most vulnerable members 
of society. 

Such an approach could directly protect the 
lives of the most vulnerable members of local 
communities who are often the poorest. Addi-
tionally, the implementation of socially inclu-
sive climate change measures could reduce the
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increasing economic disparity in communities. No 
one should be denied a life of dignity in the face 
of climate change. 

Note While this chapter was being written, an 
unprecedentedly large typhoon Yagi struck Sapa, 
Lao Cai, in northern Vietnam, one of the author’s 
research sites. The storm caused damage to many 
people in impoverished ethnic minority commu-
nities. This chapter is dedicated to those who were 
affected by this disaster. 
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Abstract 

Creating a carbon-neutral, sustainable society 
requires revolutionary social innovations. The 
previous chapters of this book have attempted 
to present what kind of social innovation is 
needed and what methodologies are neces-
sary to create a carbon-neutral and sustainable 
society based on the specialized perspectives of 
different humanities and social science disci-
plines. The final chapter shows the social inno-
vations necessary to realize a carbon-neutral 
society, which were concluded from discus-
sions in diverse social science fields, and the 
transition stages (first to third steps) to achieve 
a carbon-neutral society. However, research 
into the various synergies and trade-off effects 
that occur during a simultaneous resolution of 
multiple issues is a key future task. 
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The ideal image of a carbon-neutral and sustain-
able society is actively discussed in various 
fields. However, it is insufficient to merely envi-
sion an ideal image, and discussions on how to 
realize it are indispensable. Therefore, a method-
ology for approaching the realization of the ideal 
image is needed. Central to this methodology 
is how revolutionary social innovations can be 
triggered. 

Figure 15.1 illustrates the process by which 
social innovation changes society (Geels, 2019; 
Loorbach, 2010). Social innovations are initially 
implemented in demonstration fields but gradu-
ally spread throughout society by involving and 
expanding stakeholders. In addition, it is usually 
difficult for social innovations to be accepted 
by existing regimes (policies, institutions, market 
environment, corporate and citizen mindsets, 
scientific and technological trends, etc.) when they 
are first created. Therefore, it is essential to build 
a new regime suitable for new innovations.

The previous chapters of this book have 
attempted to present methodologies for the 
fruition of such social innovations in the forma-
tion of a carbon-neutral and sustainable society 
based on the specialized perspectives of different 
humanities and social science disciplines. In 
this chapter, we summarize the most impor-
tant social innovations for achieving a carbon-
neutral society and key points during this tran-
sition.
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Fig. 15.1 Process 
diagram of how social 
innovation changes society
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The innovation presented in Chap. 1 focuses on 
the power of stories and narratives. It is about clar-
ifying the cognitive history of the environment; 
that is, how Japanese people in the past imag-
ined the environment surrounding human beings. 
The cultural codes of such imagination are found 
in the accumulation of historical stories passed 
down in minimal communities (local communi-
ties). It is necessary to explore these to continue 
to educate about the restoration and power of 
imagination to remake and change the environ-
ment. From a humanistic perspective, the transi-
tion to a carbon-neutral society will be accom-
plished as a long-term, sustained change over 
decades or centuries. The unique narratives of 
minimal communities, which were forged through 
mutual influence and the incorporation of myths, 
maxims, and omens since ancient and medieval 
times, gradually lost their efficacy with the birth 
of modern society and the modern state and were 
replaced by the illusion of a standardized nation-
state. The restoration of the minimalist local imag-
ination that is being lost will not be solved by 
a simple regression. We must incrementally and 
gradually foster a culture that can share the imag-
ination for nature that minimal communities once 
had by relativizing anthropocentrism and going 
beyond the framework of humans. 

The innovation outlined in Chap. 2 involves 
creating a mechanism that bridges education and 
the policymaking process to strengthen people’s 
intergenerational altruism and establish an ethic 
of intergenerational equity supported by the 

majority. As a step toward a carbon-neutral 
society, the strengthening of intergenerational 
altruism will proceed in three stages: (1) many 
people come to understand the long-term conse-
quences of climate change, including the circum-
stances faced by distant future generations; (2) 
on the premise that the expected circumstances 
of future generations are tragic, people’s inter-
generational altruism will be enhanced based 
on the empathy-altruism hypothesis; and (3) 
strong decarbonization policies, grounded in 
intergenerational altruism, will be supported and 
implemented. Regarding an ethic of intergener-
ational equity, its establishment will proceed as 
follows: (1) it will become widely recognized that 
economic policies can and should be proposed and 
implemented not based solely on economic princi-
ples (e.g., efficiency) or politically expedient solu-
tions to equity, but on moral principles supported 
by the majority; (2) strong sustainability, as the 
ethical foundation behind the 1.5-degree Celsius 
target, will be justified through logic widely 
accepted by the public, such as a Rawlsian social 
contract; and (3) strong decarbonization policies, 
rooted in strong sustainability, will be supported 
and implemented. Through these processes, it 
is expected that the following feedback effects 
will occur: altruism will strengthen support for 
moral principles, and the spread of morality will 
generate a sense of fulfillment or pleasure in 
adhering to it, thereby reinforcing support for 
policies based on utilitarian reasoning. However, 
such social innovation will require time since it
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engages individuals’ inner lives. A more prac-
tical and faster-acting transition scenario toward a 
carbon-neutral society, already becoming a reality, 
includes the following steps: (1) each country 
implements decarbonization policies to achieve 
the goals agreed upon under the United Nations 
Framework Convention on Climate Change and 
the Paris Agreement, with developing countries 
adopting these measures as the most viable means 
of securing funding and technology transfers 
from developed countries; (2) R&D investments 
related to decarbonization become attractive busi-
ness opportunities, leading to a concentration 
of resources in this area; and (3) consequently, 
the cost of carbon dioxide removal decreases 
significantly, strong decarbonization policies gain 
widespread support, and countries are able to 
fulfill their commitments under the Paris Agree-
ment. 

The innovation derived from Chap. 3 involves 
fundamentally redefining the concept of moral 
responsibility attributed to individuals. Specifi-
cally, it means shifting from the “agency-based 
causal responsibility” model—which evaluates 
individual actions on an individual basis—to 
a “non-agential shared responsibility” model, 
which locates individual actions within a social 
system, recognizing that the number and scale of 
these actions affect their moral evaluation. Under 
this new system, our lifestyles and consump-
tion behaviors, such as meat consumption and 
driving, must be modified in a more sustain-
able direction. The transition toward a carbon-
neutral society can be outlined in five steps: (1) 
strengthening education and public awareness. 
To encourage changes in individual behavior, 
create opportunities for people to reflect on the 
ethical implications of their everyday consump-
tion and transportation choices, while promoting 
understanding of the “non-agential shared respon-
sibility” model and raising awareness of its 
necessity; (2) research and dissemination of 
ethical frameworks. Academic institutions, poli-
cymakers, and civil society should work together 
to advance research and practical application of 
ethical frameworks that support the “non-agential 
shared responsibility” model; (3) transforming 
cultural and social values. Recognizing that our 

interdependence and systemic interconnectedness 
extend beyond the individual level to the global 
scale fosters global citizenship and moves away 
from conventional anthropocentric values and 
social models. This shift aims to heighten aware-
ness and effect change in people’s mindsets; 
(4) policy support and infrastructure develop-
ment. To make sustainable lifestyles more acces-
sible, strengthen social and economic infrastruc-
tures through policy measures—for example, by 
expanding the supply of plant-based foods and 
lowering their costs—so that consumers can more 
easily make environmentally friendly choices; and 
(5) introducing legal and regulatory measures. 
Implement legal and regulatory measures that 
reflect the shared responsibility model. This may 
involve legislation that holds companies and 
industries collectively responsible for damages, 
as well as policies ensuring that responsibility is 
fairly distributed among individuals and groups. 

The innovations outlined in Chap. 4 highlight 
transportation policy. The history of the coupling 
of urban transportation and land use are exam-
ined, and the need to re-examine a policy legacy 
that was not always intentionally designed is high-
lighted. In the past, Japan’s urban transportation 
systems and policies were implemented haphaz-
ardly, with coexisting policies encouraging low-
carbon railways and carbon-emitting roads for 
cars following market dynamics. As path depen-
dence was formed, it is important to shift paths 
to redesign both policies from a carbon-neutral 
perspective. The steps for transitioning to a 
carbon-neutral society are as follows. The first 
step is to recognize path dependence. This will 
reaffirm the history of the system and promote a 
structural understanding of the historical power 
relations and contingencies in which policies 
were formed, rather than conducting conventional 
descriptive research. The second step is to reeval-
uate the process of path-dependent policy prac-
tice. For example, one will discuss whether the 
public investment framework created in the past, 
which rushed to build roads, is appropriate in the 
new era of carbon neutrality. The third step is 
to explore reforms that can address its shortcom-
ings. Support is given to public transportation in 
remote suburbs and regional cities to overcome the
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substantial carbon emissions from automobiles 
and associated low-density urban areas. 

The innovation outlined in Chap. 5 is to build 
a smart society using renewable energy. Here, 
a smart society is a society in which decar-
bonization and improvement in people’s well-
being are compatible by implementing detailed 
management in each field through the use of 
advanced information and communication tech-
nology. In a large-scale centralized society in 
the past, efficiency could only be achieved 
by pursuing economies of scale. However, by 
using smart society technology, fine optimiza-
tion through detailed management in each field 
becomes possible. By accumulating each of these 
optimizations, it becomes possible to transition to 
a society in which efficiency can be pursued even 
in a small-scale decentralized manner. The first 
step to transitioning to a carbon-neutral society is 
to develop niche innovations in technologies that 
utilize renewable energy and smart society tech-
nologies for meticulous management in various 
fields. We will make maximum use of advanced 
information and telecommunications technology 
to create not only the latest technological inno-
vations but also to improve existing technolo-
gies, combine several existing technologies in new 
ways to create new value, and develop aging tech-
nologies to carefully maintain the accumulation of 
past achievements. The second step is to reform 
the social regime so that the developed technolo-
gies for renewable energy utilization and smart 
society technologies can be fully utilized. In addi-
tion to reforming social systems in line with new 
technologies or new ways of using existing tech-
nologies, it is desirable to monetize and visualize 
the environmental and social value created by new 
technologies so that they will be actively adopted 
based on economic principles. Here, voluntary 
credits are a concrete system for monetizing envi-
ronmental and social values, and it is desirable to 
develop such a system in the future. In the third 
step of the transition, the scope of fine-grained 
optimization by smart society technologies will be 
extended from decarbonization issues to various 
other social issues to complete the transition to 
a small-scale decentralized society that is both 

decarbonized and efficient in improving people’s 
well-being. 

Chapter 6 discusses the spread of renewable 
energy. The goal is to realize the local production 
and consumption of energy and build a society that 
uses local renewable energy and satisfies energy 
justice. Under such a society, the development of 
local industries can be expected, and zero emis-
sion household energy will be possible. Here, 
energy justice considerations are important. For 
example, subsidies for rooftop PV can be avail-
able to the rich who have their detached houses, 
but not to the poor who rent an apartment, which 
may violate energy justice. The steps for transi-
tioning to a carbon-neutral society are as follows. 
The first step is for local governments to desig-
nate decarbonization promotion areas and build 
large-scale renewable energy power plants. The 
second step is to install small-scale renewable 
energy power generation facilities, such as rooftop 
solar power generation facilities, and enable local 
energy management companies to control them. 
Additionally, the third step is to improve the capa-
bilities of local energy management companies 
and build local microgrids. 

Nuclear power is an option to realize a 
carbon-neutral society. In this case, the innova-
tion attributed to Chap. 7 is to “prepare a mecha-
nism for those who have the same risk to pay each 
other” before the accident in the nuclear damage 
compensation mechanism. The first step in the 
transition to such a system is to “consider how 
to reduce high risks before they occur”, and the 
second step is to “create a system to reduce risks 
limited to those with the same risk”. The third step 
requires “establishing a risk reduction mechanism 
and reviewing it periodically”. 

The innovation resulting from Chap. 8 is to 
shape public opinion in favor of policy changes 
to achieve a carbon-neutral society and to develop 
methodologies to do so. To consider how to 
increase the environmental orientation of public 
opinion, it is important to understand the factors 
that shape and structure current environmental 
orientation. Research results showed that, even 
after controlling age and education level, people 
who obtain information from online media are
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less environmentally conscious than those who 
obtain information from traditional media (news-
papers and television). Based on this, the transition 
procedure to a carbon-neutral society should take 
the following two steps. The first step will focus 
on more traditional media coverage of climate 
change, with a greater amount of alert and inves-
tigative reporting. To this end, it is necessary to 
consider designing incentives for news organiza-
tions to promote such reporting. In the second step, 
a media system will be developed to increase the 
amount of climate change coverage circulating 
online media and to promote incidental infor-
mation contact for voters who are mainly inter-
ested in online media. This is because voters who 
mainly encounter online media will preferentially 
access information that interests them; therefore, 
in a situation where the amount of information on 
climate change is limited, it is assumed that they 
will have fewer opportunities to access it. 

The social innovation suggested by Chap. 9 is 
the adoption of disclosure legislation for sustain-
ability information, including climate change. In 
Japan, the Cabinet Office Ordinance on Disclosure 
of Corporate Information was revised in 2023, 
and the disclosure of sustainability information, 
including climate change, in securities reports was 
legalized. Thus, this innovation can be said to have 
been achieved by these developments. However, 
in the future, it is hoped that disclosure content 
will be strengthened stepwise and the scope of 
application will be expanded. Regarding green-
house gas (GHG) emissions, which are currently a 
symbolic disclosure item, the process of strength-
ening disclosure content will be as follows. In 
the first step, Scope 3 disclosure is enforced 
(already envisaged) by law for large, listed compa-
nies. In the second step, this is extended to all 
listed companies. Finally, in the third step, this is 
extended to large unlisted companies. 

For multinational corporations (MNCs) to 
formulate actions to achieve a low-carbon society, 
consideration should be given to the trade-offs/ 
synergies between low-carbon challenges and 
other important sustainability issues in the coun-
tries/regions in which they operate. To achieve 
this, MNCs need to innovate their business 

models. This is the social innovation suggested 
by Chap. 10. New business models must incor-
porate issues such as choosing the best mix 
of management resources and country/region-
specific resources, implementing mechanisms to 
prevent negative spillovers to other countries/ 
regions, and reorganizing location portfolios and 
supply chains. The first step in transitioning to 
such a business model is for MNCs to visualize 
GHG emissions in the destination country and 
develop reduction plans, such as improving energy 
efficiency and introducing renewable energy. The 
second step is to visualize trade-offs/synergies 
with other SDGs and international spillovers and 
to support the selection of means to implement the 
above-mentioned reduction plans. The third step is 
to introduce a circular economy model at the local 
level, build partnerships with local communities to 
efficiently utilize local resources, and maximize 
synergies between SDGs. 

Company-level efforts alone are not likely 
to realize significant change to mitigate sustain-
ability issues. Therefore, the innovation resulting 
from Chap. 11 is to strengthen corporate sustain-
ability efforts through capital market pressures 
and mandatory corporate disclosure require-
ments. The process of strengthening compa-
nies’ commitment to sustainability issues is as 
follows. In the first step, regulators implement 
policies that require companies in their jurisdic-
tion to include sustainability performance in their 
disclosure practices. In the second step, public 
investment funds consider companies’ sustain-
ability performance when selecting companies to 
invest in. Doing so will put pressure on compa-
nies to improve their sustainability performance 
in the third step, as some funds are already 
doing. 

The social innovation for a carbon-neutral 
society that Chap. 12 suggests is the realization 
of green logistics in the transportation sector. To 
achieve this, it is necessary to combine truck trans-
portation, which accounts for most long-distance 
transportation, with ferry and rail transportation, 
which have a lower CO2 impact. The first step of 
such change is the substitution of transport energy 
(effective use of renewable energy, utilization of
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energy-saving energy management systems, EVs, 
etc.). The second step is logistics digital transfor-
mation (data sharing and visualization between 
companies, AI logistics, etc.). The third step is 
logistics structural reform (modal shift, phys-
ical internet, joint delivery, relay point delivery, 
etc.). The fourth step is robotization (autonomous 
driving, truck platooning, automated delivery 
robots, drone delivery, etc.). In addition, the use 
of carbon offsets will be important. 

The key innovation presented in Chap. 13 
is the revitalization of community-based natural 
resource management. Traditional systems have 
proven effective in managing and conserving 
natural resources in many countries. These 
systems are characterized by their strong align-
ment with local environmental conditions and 
their sustainability. The first step toward the revi-
talization of traditional systems is to promote 
sustainable agricultural practices and maintain 
green spaces as carbon sinks. The second 
step is to promote community-based natural 
resource management, environmentally friendly 
agricultural practices, and reduce pressure to 
urbanize agricultural land. Additionally, the 
third step is to use this sustainable develop-
ment model as the basis for future efforts to 
balance economic growth with ecological respon-
sibility. 

Since the direct impacts of climate change 
are strongly felt by the most socially vulnerable 
people, the social innovation that Chap. 14 focuses 
on is to elucidate the reality of the impacts on 
the poor in developing countries and to build a 
sustainable society based on social inclusion. The 
first step in the transition to such a society in 
developing countries is to understand the specific 
impacts faced by vulnerable groups who are 
strongly affected by climate change. The second 

step is to understand the nature and causes of their 
“vulnerability” in relation to climate change. The 
third step is to explore locally appropriate methods 
and means from the perspective of social inclusion 
based on the above. 

The chapters above show that social innova-
tions are necessary to realize a carbon-neutral 
society, which were concluded from discus-
sions in diverse social science fields (e.g., 
literature, environmental economics, environ-
mental ethics, urban transportation planning, 
input–output theory, administrative law, election 
theory, corporate law, international management, 
distribution theory, development studies). These 
discussions explain their respective the transition 
stages (first to third steps) to ensure a carbon-
neutral society. Naturally, there are various transi-
tion methodologies for various objectives. We can 
choose or combine appropriate methods from a 
rich and diverse array of methodologies to address 
the challenges we face in achieving a carbon-
neutral society. However, in many cases, a simul-
taneous resolution of multiple issues is required, 
where various synergies and trade-off effects may 
occur among objectives or methods. Synergies 
should preferably be maximized, while trade-off 
effects should be minimized. We would like to 
discuss this measure in a future research project. 
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