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Indigenous environmental worldviews and sustainable resource

use and management: the case of Sarawak, Malaysia

Choy Yee Keong
Faculty of Economics
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Final Report

Abstract: This paper attempts to explain conservation behavior drawing from
empirical evidence gathered from field research based on interviews conducted
with the indigenous people in the state of Sarawak in Malaysia. The aim of the
field research was to test the relationship between indigenous environmental
worldviews and sustainable resource use and management, and environmental
conservation. The result clearly showed a positive relationship between
environmental worldviews centered on non-anthropocentrism or the ethics of
ecocentrism and pro-environmental behaviors and actions. It is concluded that
mapping the way forward towards sustainable resource use and management,
and environmental conservation is to embrace the non-anthropocentric
worldview of nature

1. Introduction

Recent record-smashing environmental disasters including life-threatening
hurricanes, deadly heat waves, unstoppable wildfires and extreme weather
conditions that swept across the world indicate that our Earth system is
increasingly heading toward a destabilizing mode of development (see, for
example, Choy 2016, 2018a, 2018b). These crisis-ridden environmental
problems are caused by many interacting factors. However, human beings are
one of the major contributing forces. Indeed, many of these environmental
problems are largely caused or exacerbated by unrestrained human economic
activities at the expense of the natural environment and in the name of

“sustainable development” (Choy 2016, 2017, 2018a, 2018b).
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Implicitly, mitigating the current environmental quagmires rests on the ability
of human beings to change their unsustainable environmental behavior or
unrestraint resource consumption. That is to say, there is an urgent need for
ethical solutions that motivate individuals to extend moral considerability to the
natural environment when interacting with nature or when optimizing its
economic use. Furthermore, individuals are more likely to act in more
environmentally sustainable ways if they are made to realize that nature offers
us not only economic benefits but also a spectrum of non-monetary values which
are equally significant in contributing to our socio-economic wellbeing. This line
of value belief norm is expected to lead to the evolution of environmental
worldviews that spur human moral convictions to environmental protection or
resource conservation.

Against this premise, this paper seeks to demonstrate what kinds of
non-monetary value that underpins the evolution of environmental worldviews
and what role environmental worldviews play in influencing individual behaviors
and actions toward nature. This is achieved based on empirical evidence drawn
from field research conducted in the state of Sarawak in Malaysia. The field
research illuminates a strong positive relationship between environmental
worldviews, pro-environmental behaviors and moral convictions to sustainable
resource use and management or environmental conservation.

Implicitly, it sheds immense light into the fact that one of most important
solutions to mitigate the current human-induced environmental problems is to
overcome an anthropocentric view of nature — a view that predominantly sees
nature as a means to an end, and overlooks the intrinsic value (non-monetary
benefit) of nature. It is concluded that human pro-environmental behaviors and
actions may be promoted through changes in environmental attitude by

embracing the ethics of non-anthropocentrism or ecocentrism.

2. Values and environmental ethics: some basic concepts
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In this section, we explore the concept of value that lies at the core of
environmental worldviews. Environmental worldview may be defined as an
individual belief about humanity’s relationship with nature (Schultz et al. 2005).
Environmental worldview is related to environmental ethics — a discipline in
philosophy that studies the moral relationship between human beings and the
natural environment including its non-human living things. Anthropocentrism and
non-anthropocentrism are two such approaches. These approaches may be
explored based on the concept of value.

To begin with, in the theory of value, an individual ascribes value to things
in the light of what value means to him (Perry 1954:2). Thus, when he claims
that he values a thing highly because it possesses certain characteristics, it
means that he emotionally cares greatly for it, and thus gives it a high value
(Perry 1954: 5). This may translate to mean that value represents an “object of
interest” or a “genuine desire” which induces personal actions or efforts for its
realization (Perry 1954:2-3, Dewey 1943: 15-17). Value may also mean
preference. It also denotes the degree of importance or worth of something such
as the relationship between humans and the environment. Values are not
self-standing concepts but are interrelated and are connected to how we
perceive our natural environment (Horlings 2015).

Broadly speaking, the natural environment may be perceived for its
instrumental (economic) value or intrinsic (non-economic) worth. Something is of
instrumental value when it serves as a means to achieve an end. Instrumental
value is always a function of its usefulness (Choy 2014). To illustrate, if natural
objects, such as rainforests, are desired because they can be used to achieve
certain aims or goals, they are said to have instrumental value. Instrumental
value is normally associated with money, commodities, or material gain.
Because of the instrumental value we place on the forests, they are subject to
unrestrained exploitation, as our aim is to make as much money as possible

from them. Here, money is the only one thing that is of value. Furthermore, since
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the natural forests are only accorded instrumental value, they are not deemed
worthy of direct moral concern (Minteer 2009). In other words, the forested
environment matters only because it has some kind of utility or instrumental
value accrued to human beings

Furthermore, instrumental value is aligned to anthropocentrism.
Anthropocentrism holds that the Earth system, which is central to human welfare,
exists for the sake of human race and is also to be managed by humans (Lamb
1999). The environment is valued in terms of its utility. Furthermore,
anthropocentrism “gives either exclusive or primary consideration to human
interests above the good of other species” (Taylor 1983: 240). Thus, humans are
usually regarded as separate from and above the non-human world. They further
consider themselves as having no direct moral duties to protect its ecological
integrity. This self-centered attitude is mainly based on self-interests (see, for
example, Thompson 2017). In other words, it is a human-centered or
anthropocentric worldview because only to humans are all duties ultimately owe.
However, it may be remarked that humans embracing anthropocentrism may
extend moral concern to the natural world. Nonetheless, the non-anthropocentric
shift of this ethical inclination only arises from the contingent fact that such moral
concern is necessary to protect or further enhance human economic interests.

Intrinsic value refers to value attached to those things in their own right,
for their own sake or for what they mean, independent of their utility or
instrumental value for humanity. An intrinsically valuable thing is deemed to have
a special kind of importance in moral decision-making because of its essential
nature or properties which make it valuable. Thus, claims about a thing having
intrinsic value are claims about the distinctive way in which we have reason to
extend moral consideration to it (McShane 2007). This may take the form of love
or respect for nature (environmental value), moral concern for its protection for
the benefits of future generation (moral value). These hard-to-define

non-monetary values are expected to add to the psychological wellbeing or
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happiness of individuals (psychological value) as discussed in the following
section.

Intrinsic value is associated with non-anthropocentrism. As contrast to
anthropocentrism, non-anthropocentrism confers intrinsic value on the
non-human world and does not consider utility as the criteria for environmental
valuation. Individuals embracing non-anthropocentrism worldview exhibit prima
facie moral obligations to protect the ecological health of the natural system.
Non-anthropocentrism includes the ethics of biocentrism and ecocentrism.
Biocentrism holds that all life in the natural world deserves equal moral
consideration or has equal moral standing while ecocentrism takes on a wider
scope in extending moral consideration to the natural environment as a whole
including its living and non-living entities.

In what follows is an attempt to empirically investigate to what extent
these theoretical concepts have practical impact on pro-environmental behaviors
and actions. More specifically, it examines the spectrum of values that lead to
the evolution of environmental worldviews which govern the ethical relationship
between humans and the natural world based on field research conducted in the

state of Sarawak in Malaysia.

3. Values and environmental ethics: an empirical investigation

(a) Targeted areas of study
This section examines the indigenous value system that governs the local
communities’ moral relationship with the natural environment based on lessons
drawn from extensive field research based on face-to-face interviews. The field
research comprises two parts in two different period covering more than 1,000
people:
(@) The previous field work conducted between 2008 and 2011 with

various tribal groups including Kenyah, Penan, Kelabit, Berawan and
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Bidayuh, among others, across the state of Sarawak in Bintulu, Miri,
Sibu, Bario Highland and Kuching, covering more than 500 people.

(b) The present field work which is considered as an extension of the
previous work as noted above, was carried out between 2014 and
2018 mainly with the Bidayuh tribal group across various regions in

Kuching in Sarawak, covering more than 700 people

(b) Methodology

A random sample of roughly 10 to 20 people, depending on their
availability, was chosen from each village for the field research. The main aim of
the field research was to examine how the indigenous adat (see below) influence
the ways in which the natural environment has been construed in philosophical,
cultural, and ethical terms by the local communities, and how these perceptions
impact on indigenous environmental worldviews and moral relationship with
nature. It further examined their implications for sustainable resource use and

management, and environmental conservation.

(c) Indigenous adat: the environmental and moral connections

The term “adat” as commonly used by the local communities means
custom or moral codes. More specifically, it refers to the oral traditions, cultural
beliefs, rights and responsibilities, and customary practices that were created,
nurtured, and preserved by previous generations based on their daily
interactions with nature (Colchester 1993). Adat, which is obligatory rather than
coercive, not only governs the social behaviors of the local communities but also
prescribes certain ethical norms in the use of the land and forest resources in
such a way as to avoid massive irreversible environmental destruction. This is to
ensure that the future generation will not be worse off than the present
generation in enjoying an ecologically healthy environment as enjoyed by the

present generation (Choy 2014; 2018c).
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Following their adat, the indigenous people are morally obliged to use their

land and forests based on their traditional land use system known as Pusaka.

Basically, the Pusaka comprises the following land use practices which aim to

balance the local community’s subsistence economy with environmental

protection

(i)

(ii)

(iif)

farming on agricultural land located in the vicinity of the tribal longhouses
called Temuda

complete preservation of old-growth or primary forest, termed Pulau
Galau. The Pulau Galau preservation initiative aims not only to protect
the interest of future generations but also, the catchment areas and the
medical plants and fruit trees planted by the local communities’
ancestors. The latter non-human entities are closely associated with
the socioeconomic and cultural sustenance of the local communities.
Pulau Galau also overlaps with the communal forest which is totally
protected for the communal interest of the present and future
generations in the enjoyment of a healthy forest ecosystem.
Accordingly, the local people do not have private property rights to
communal forest as this natural asset belongs to the community as a

whole. In other words, the local community can claim only communal

right — the rights of environmental enjoyment vis-a-vis the rights of

environmental exploitation.
hunting and gathering in the forested region, known as Pemakai Menoa

which overlaps with Temuda (Figure 1).

Pemakai Menoa, Temuda, and Pulau Galau constitute the Datuk Nenek Moyang

Temuda or ancestral domains of the indigenous communities. The Pusaka

reflects the deep social and cultural attachment of the local communities to their

ancestral domains (Choy and Onuma 2014).
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Figure 1: The structure of Pusaka land use pattern
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(d) Interviews and field observation

Fieldwork and interviews with the indigenous people, including village
headmen and old and young men and women, were carried out in the period as
noted above. Interviews were primarily conducted in the Malay language through
house visits and field encounters. The main aim of the field research was to
explore the local peoples’ land perceptions, moral environmental sentiments,
and environmental preference (willingness to accept compensation for the loss
of land and forests), the spiritual and psychological aspects of local
environmentalism, among other areas of interest.

The following are some selected excerpts from the interviews. This excerpt,
taken from an interview with the Kenyah community’s chief of Long Lawen, Gara

Jalong, in 2009 concerning his environmental worldview, serves well as an
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introduction:

‘Lands and forests are our customary native land...and we are required
under our adat to protect them for the benefits of our future generations...we
will not sell our lands and forests irrespective of the amount of money the

state government or developer is willing to pay...”

In other interview conducted with the Bidayuh tribal group in Kampong
Tanjong Bowang in 2014, the local resident, Paul Riseng, has the following to

say:

“Land and forests are a part of my blood, and our adat (culture) insists that
nature must be protected for the benefit of our future generation. Just look
at our mountain over there. We are forbidden from cutting any tree from

there...”

In a separate interview conducted with the Bidayuh tribal group in Annah

Rais in 2014, the local resident, Robert Muning, said:

. “Money is not that important to me compared to nature. It is an endless piece
of treasure given by God. We owe a duty to protect it from degrading... We

also have a tradition of not to overexploit nature ....”

The following response from an interview conducted with the Bidayuh local

resident, Dauglas, in Kampung Opal in 2015 is particularly revealing:
“If we destroy nature, nature will take revenge on us in the forms of natural

disaster like flood and landslides...Whenever we cut down any trees, we

have to replant them so as to maintain the environmental health, and also for
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the sake of our future generations...”

On the whole, the field studies reveal clearly the moral and environmental
positions of the local communities in fostering carefully managed and
sustainable uses of their land and forest resources. This may simply be

summarized as follows:

(i) All interviewees unanimously concurred that they are bonded by adat to
use their land and forest resources sustainably for the benefit of their
future generation. Particularly, the community members are seen as
stewards for the communal land resources inherited from their ancestors.
The Pusaka land use system constitutes one of the strategic means to
preserve the communal forest (Pulau Galau) not only for the interest of
descendants but also the rights of enjoyment of a heathy natural
environment as enjoyed by the present generation.

(i) The values that may be inferred from Pusaka include cultural and moral
values which underpin the adat of environmentalism or the indigenous
environmental worldviews premised on non-anthropocentrism. Other
related and overlapping values within this line of assessment include,
bequest value, existence value, moral value and communal value, among
others. Bequest value arises from the local people’s concern of the rights
of future generations in enjoying an ecologically healthy forest ecosystem
as enjoyed by the present generation, that is, to ensure equal
opportunities to the access of forest and land resources of their
descendants. Existence value is associated with the knowledge or
awareness of the presence of such heathy forested environment.
Communal value is related to the satisfaction arises from the fulfilment of
the adat-based stewardship obligation in environmental protection for the

interest of future generation. The totally protected forest of the local
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(iif)

(v)

community is a case in point.

All the local communities reveal due respect and passion toward their
ancestral domains which are also the home of their forefathers (spiritual
value) as well as the base of their socio-economic and cultural
sustenance. Values which may be derived from here include not only
intrinsic value as depicted in (iii) but also instrumental value such as
economic value or benefit accrued from the instrumental use of land and
forests for socio-economic sustenance. This include, for example, shifting
cultivation, hunting and gathering of forest produce.

The indigenous relationship to the ancestral domains involves a culturally
dictated intimate bond that take on the characteristics of kinship ties and
belongingness. This cultural relationship contributes to the spiritual and
psychological satisfactions of the local communities. Indeed, all those
interviewed revealed that they are psychologically happier or aesthetically
pleased to live in the forest than in the town because the forested areas
are their original homes to which they belong (psychological value and
aesthetic value). This may also be translated to mean the indigenous
people hold a sense of place value with regard to their settlement
surrounded by forests. Sense of place is defined as the meanings of and
the attachment to a place held by an individual or community (Semken
2005). The sense of place may be grounded on culturally shared
principles and virtues ascribed to the surrounding natural environment
(Kenter et al. 2015).

In relation to (iii) above, the indigenous peoples exhibit a strong cultural
attachment to their native land and forests. Put otherwise, the local
communities’ ways of life and identity are closely associated with these
natural assets which they have inherited from their ancestors a few
hundred years ago. This constitute the spiritual basis (spiritual value) for

their relationship with the past (the dead).
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(vi)  All the indigenous communities exhibit the same value systems and
environmental worldviews premised on their adat. Field observation
revealed that these have been able to motivate the local people to behave
and act ecocentrically when interacting with the natural environment and
thus allowing them to protect and preserve their natural environment
especially the communal land and forests for the past few decades or

centuries (Figure 2).

Figure 2: Indigenous environmental worldviews and their implications on

environmental protection

~Momang ﬁllagé;__gjdgyuh tribe (picture taken in 2014)

e

Note: Filed observations conducted in the selected targeted areas of study revealed that the
indigenous perceptions of nature have been able to motivate the local communities toward
embracing a non-anthropocentric view of nature, emphasizing the intrinsic need of

environmental protection over the instrumental needs of environmental exploitation
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4. Overall findings

The empirical study reveals how human moral treatment of nature in framed
in indigenous adat, and how this environmental worldview influences the local
perceptions of the natural world. More particularly, it reveals a spectrum of
hard-to-define values that not only contributes to enhance the intrinsic wellbeing
of the local communities but also, motivate them to treat the natural world
morally. The field research unpacked an array of repeatedly occurring,
overlapping and interrelated values which underpins the non-anthropocentric
worldview of the local people which has the impact in motivating them to behave
and act ecocentrically toward nature protection over environmental exploitation
(Figure 3)

More specifically, the indigenous environmental worldviews engender two
contrasting value belief systems, namely, a significantly skewed non-human
centered or non-anthropocentric view of nature and a less-inclined
human-centered or anthropocentric view of environment. In other words, the
natural environment is highly valued for its intrinsic worth which exhibits in an
array of non-monetary values as depicted in Figure 3. At the same time, the
natural environment is also, to a lesser extent, valued for its instrumental
contribution to enhancing socio-economic wellbeing. This
non-anthropocentrically skewed value belief system operationalized through the
Pusaka system has been able to motivate the local communities to use and
manage the natural environment sustainably for the past few hundred years.

It may thus be remarked that indigenous appreciation of nature does not
confine solely to economic worth (instrumental value) but also to a host of
non-monetary benefits (intrinsic worth) which are equally important in enhancing
the socio-economic wellbeing of the local communities. In other words, wellbeing
from the indigenous perspectives cover not only the instrumentally derived
economic wellbeing but also the intrinsically based psychological, spiritual and

cultural comfort.
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Figure 3: indigenous adat and its implications on environmental
worldviews and sustainable resource use and management

Indigenous Adat (custom)

Influence

Indigenous environmental worldviews (perception of land and forests heavily skewed
towards the intrinsic worth of nature)

Optimizing the intrinsic worth of nature: Puska land use system

Natural environment

[ | 1
Intrinsically skewed indigenous Instrumentally inclined
worldview (non- indigenous worldview
anthropocentric) (anthropocentric)
Distinctive overlapping and interlocking Distinctive economic_environmental
non-economic environmental values value

Cultural value

Moral value
Spiritual value

Psychological value Instrumental value:

Categories of non-economic value environment is treated
Sense of place value . far exceeded the instrumentally d
Kinship value pased walie as a means to an en
Communal value > —
Environmental value
Aesthetic value
Conservation value
P—
Ethical orientation B
Ecocentric value orientation Anthropocentric value orientation
(Earth system-centered) (human-centered)
Pro-environmental behavior & Exploitative environmental behavior &
environmental conservation practices destructive environmental actions

Note: values embraced by the indigenous communities are skewed heavily towards the intrinsic

worth of nature while instrumental value constitutes only a small part of the total value system.

Also, the indigenous adat is found to have a distinct role to play in influencing
local environmental worldviews. To emphasize, the cultural sustainability of the
local people which hinges on the continued presence of the cultural choices of
forest landscapes in everyday activities, and in their ethical relation to the future
generations, provides an appealing ethical argument for ethics of

non-anthropocentrism or ecocentrism in their interaction with nature as well as
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the instrumental use of forest and land resources.

5. Implications

The empirical study based on actual field research provides a lucid
explanation and clear evidence on how values serve an important role in
influencing individual environmental worldviews, sustainable resource use
practices and environmental conservation. More specifically, the culturally
embedded value system of the indigenous people which has evolved over the
past few centuries based on a spectrum of monetary (instrumental) and
non-monetary (intrinsic) values, provides the ethical justifications for our moral
treatment of the natural world.

Also, human appreciation of nature should not be confined solely to its
economic worth (instrumental values) but also to its various non-monetary
benefits (intrinsic values) which are equally important in enhancing human
socio-economic wellbeing. In other words, wellbeing should not be viewed
instrumentally based solely on economic terms as there are an array of
intrinsically based non-monetary values which have meaning and significance in
our personal or collective lives that cannot be appreciated or realized adequately
based on monetary terms.

The above argument provides a solid basis and appealing ethical argument
for a clear policy ascription of the value pluralism and the non-anthropocentrism
or ecocentrism for that matter, in policy-making when optimizing the economic

use of nature.

6. Conclusion

The indigenous multiple value systems premised on non-anthropocentrism
offer guidance to the current global economic system dominates by an
anthropocentric view of nature. More particularly, the indigenous Pusaka system

of sustainable resource use and management illuminates an ecologically
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sustainable path to the future premised on ecocentrism. In a nutshell, mapping
forward to a sustainable path of development calls for the need for the global
community to rekindle a respectful and ethical relationship with nature when
optimizing its economic use. This will be possible only if we take the moral
initiative to change our anthropocentric view of nature to a non-anthropocentric

or ecocentric environmental worldview.
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‘Energy Diverse Societies’ in Modern Asia: Between Survival and Economic
Development

Chair: Sayako KANDA (Keio University)

Discussant: Chaisung LIM (Rikkyo University)

Panel Abstract:

Monsoon Asia is characterised by the diversity of its flora and fauna, and an ideal
environment for the survival of plants and animals in general. Therefore, Asian people
have been able to use various resources as energy. Even after the ‘fossil-fuelbased world
economy’ prospered from the late 19" century (Sugihara 2012), Asia has employed
diverse energy sources while promoting industrialization and supporting a growing
population. Even today, many regions continue to use locally available various types of
non-fossil fuel. This cannot be necessarily discussed solely from the perspective of a
‘lower equilibrium’ due to delays and inequalities in the supply of fossil fuel. Instead of
a teleological and linear understanding of energy conversion from non-fossil to fossil
energy sources, which also views that the emergence of industrialized societies as the
result of such energy conversion, the panel explores the historical significance of energy
diversity in Asia, especially East Asia. Historically, decisions have been made about
which energy resources to use according to ecological, technological, commercial,
social and cultural circumstances of each region. These decisions are not made simply
to increase productivity, but also to provide the necessary heat sources for survival, and
to maintain and reproduce the individual. Based on the example of India’s energy use in
the 19th and 20th centuries (Kanda 2015), the organizer has defined an ‘energy diverse
society’ as a society that uses diverse energy sources, which has emerged in connection
with the rise of the fossil-fuel-based world economy. This is not merely a society that
uses different resources for its energy. Such a society plays a role not only in economic
development by mitigating energy constraints, but also in maintaining the basis of

livelihood for its people in the long run. Does this argument only apply to countries like
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India that still use diverse energy resources today? Certainly, the fossil-fuel-based world
economy has prospered, but forms of fossil energy use were different from one
region/country to another until the 1960s, and energy use has seen diversification as
well as intensification (Sugihara 2012). That is to say, until the 1960s, diverse paths
were taken even in advanced industrial countries, and they got to where they are today
through trial and error and setbacks. As in the case of Japan, a country/region would try
to solve energy constraints by importing energy resources from foreign countries or
colonies and/or by developing energy-saving technologies. The panel proposes that the
emergence of an energy diverse society can be seen as an alternative or additional way
of easing energy constraints, and a reaction of a society as a whole in the face of the
growing fossil-fuel-based world economy. In this series of four papers, we analyze the

issues above.

Papers:

Sayako KANDA, ‘The birth of “energy diverse society” in 19th-century India’ is an
introductory paper, showing how and why an energy diverse society was formed in
19th-century India. It is followed by the examples of energy diverse societies which
existed in Taiwan and Japan in the late 19th and 20th centuries.

Kensuke HIRAL ‘Energy use in the sugar industry in colonial Taiwan’ deals with
the energy use in Taiwan’s sugar industry, which was one of the largest industries in
Japan’s colonies. It shows that firewood and coal were used as energy to supplement the
bagasse, the main energy source, but new technologies began to reduce the amount of
supplementary energy (firewood, coal, and electric power) used in the industry, and in
the 1930s fossil fuels were mostly eliminated. It is apparent that locally-available
diverse energy resources were used even in Taiwan’s most modernized industrial

sector, which led her industrialization.

Asuka YAMAGUCHLI, ‘Energy use in Japan’s copper industry from the Meiji period
to WWI, clarifies that: 1. While (heat) energy for smelting converted from wood and

charcoal to coal and coke in large-scale mines, mines with less financial muscle chose
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oil, coal tar, and charcoal. 2. While energy (sources of power) for mining purposes
tended toward hydroelectric power in large-scale mines, the use of traditional water
wheels and oil engines grew in small-scale mines. 3. All the mines were limited in
mechanization, while labour grew due to the conditions of mineral deposits. As a result,
the demand for wood and charcoal declined for smelting but increased for the labourers.
In this way, the mines changed into a space that is based on a diverse combination of
energy depending on differences in location, natural conditions, financial muscle, and
technologies.

Tomoki SHIMANISHI, ‘Changes in domestic energy use in 20th century Japan’,
examines the popularization process of rentan and mametan (anthracite briquette) in
Japanese households. It points out that a scarcity of wood and charcoal and the supply
of anthracite and molasses (used as an adhesive) from Asian countries encouraged to
invent and implement such new types of fuels. They were widely accepted because they
did not change conventional energy use habits. It also shows that until the diffusion of
imported oil and gas in the 1960s, rentan and mametan had been supporting the energy
consumption of family units as transitional energy. One may claim that the foundation
for an energy diverse society is the robustness of customs and culture of energy use, and
the diverse paths for turning resources into energy.

Chaisung Lim, from the standpoint of the comparative economic history of East Asia,

serves as a discussant.
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Indo-Japan Joint Workshop:

Socioeconomic/Hydroclimatological Perspectives of Future Asian Monsoon

Date: February 11, 2019

Venue: Institute of Industrial Science, the University of Tokyo

Program
Workshop on Socioeconomic/Hydroclimatological Perspectives of Future Asian

Monsoon
10:30-10:35 Opening Remarks: Sayako Kanda

10:35-11:55 Session 1: Dialogue between hydroclimatology and history

Chair: Masashi Kiguchi

1. Toru Terao (Kagawa University)
Reconstruction of the hydroclimatological behavior of Asian monsoon based on
satellite rainfall estimation

2. Satoshi Murayama (Kagawa University)
Agricultural crises due to flood, drought, and lack of sunshine in the East Asian
monsoon region: An environmental history of Takahama in the Amakusa Islands,
Kyushu, Japan, 1793-1818

<Lunch>

12:40-14:00 Session 2: Ecological environment and social and institutional
development
Chair: Sayako Kanda
3. Asuka Yamaguchi (Nagoya City University)
Energy use in Japanese copper industry from the Meiji period to WWI
4. Haruhisa Asada (Nara Women’s University)

Ecological structure of the multi ethnic society in Assam

14:10-16:10 Session 3: Famines and pandemics in 19" century India
Chair: Tomoko Shiroyama
5. Michihiro Ogawa (Kanazawa University)
Reconsidering the great famine (1876-1878) in western India from a

meteorological perspective
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6. Seemanta Bhagabati (the University of Tokyo)
Understanding the great famine of the 19th century in the Indian subcontinent from
the hydrological perspective

7. Kohei Wakimura (Osaka City University)
Cholera pandemics and the19th century India: A pilot study of spatial analysis

<Tea Break>

IIS Special Lecture Series of Foreign Researcher

A perspective from the Meghalaya Plateau, the wettest place on the Earth
16:25-17:35
Opening Remarks: Masashi Kiguchi
Lecture: Prof. H. J. Syiemlieh (North Eastern Hill University)

The most rainy belt of Meghalaya Plateau — Sociological, archeological and

hydroclimatological approaches
Discussion:

Discussant: Jun Matsumoto (Tokyo Metropolitan University / JAMSTEC)
Sayako Kanda (Keio University)

Hosted by Institute of Industrial Science, the University of Tokyo

17:35-17:40 Closing Remarks: Toru Terao

Sponsors:

» Environment Research and Technology Development Fund S-14 "Strategic
Research on Global Mitigation and Local Adaptation to Climate Change (MiLAi)of
the Environmental Restoration and Conservation Agency

» Quest for Ecological and Sustainable Economies in Eurasia: Historical Paths and
Future Strategies (ESEE), MEXT-Supported Program for the Strategic Research
Foundation at Private University, Keio University

» The Hydrosphere and Socioeconomics in Modern Asia: Exploring a New Regional
History Using a Database and Spatial Analysis (HySoc), JSPS Grant-in-Aid for
Scientific Research (S)

» International Consortium for Earth and Development Sciences (ICEDS), Kagawa

University
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Organized by
Masashi Kiguchi (the University of Tokyo), Sayako Kanda (Keio University),
Tomoko Shiroyama (the University of Tokyo), and Toru Terao (Kagawa
University)
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ARETIX. 1819 HIED IS TUoINI=T0( >, FHRGEHSREH O
E. Fa#FZIEET 19 iR, PatHomEO0—<FEDFEHMmI=1/L
NIV ZELTIOSVRBEERMAVES T OHRME. TOEE-FIA-FTAEZHSS
EEAROBREITLIz. FRORBICENT, MEFIDRTLIEVWSEEEE. LB
DEALLTHHTHIELGY, B OFEIXIOMEN L AT LI ZDHLETHE
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MEMI AT LIEIE. THAENDREL, TRITHESN THHEN AT SHEF
DEEIZ. EDLSHFHRETHEINDINEWSEMA1FHET . SO DML,
FE—IT. INDHEEN(COBZAVLOIEK. BHETHEARNLT LLERMIE
RIEIERSLEVDETHD) TNEENHFRICEDLIGHEFIZL DM, EIC #H
SBIENIX. EHABDOHEMEDCIEFNDREICEDLSICEETE0H., £V5Z
D2OEREAET S,

COBRMIL LEEDEMBELEL-EREIUTOESYTHS,

HEHARORMRELI-MIBICEWT, FiHERHARICEITEA=DDHEF AT LE
RERALIz B— I REMEFISRATLIZOTUINI=T041> . HBLIEFH
Efm=a/LoNILY) B T ERMEFIDATLCERTE) .. E=ICHEHA
FEMEFCRATLGIHBR) THD,

RENVATLICEWTIE. RELELTOEREDZIZ. HAEHDLHHE DR
RIEIEBEETHS, TLTEIRMURATLDELETIEH . [TRTEEFDLD EVSET
AP AIC. ERBELEEEMCERLZEDEMEANEDZLLS, Thbhb,
HABEDDHEMRADEAEDEEVIXEL, HMAZEMNEFS A TLOGEEIL. E
AL SRR I EEBEEHICE T, DEMMDERBMICFIASINT
Y. FEENIHFEMRAICERBETIESWIECED, HEAENIEEDE
NEBITTNEFZERDZLITL>THMEHAL. —EDFIBREHERLTLS,

COLEEDDEFID AT LIX. TNEN—AEEOBFENS ZOHILDRTIEIC,
HEREICLDFAE- ABEORRNDEGEBRERRT 5, TS50 TUIILy=T04
TUDREMEF AT LIF. RE~NDEELESLVSERHNERPZIC, TOA
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MEMADESDESEVSEEMERPAIC. EAENBEFEBVENREE LR
ALNEET . EMEERTTELREATRICHBOMBEZH-A. HBEH-EMNE
BRI HEVSBEREEAH LIz, ZLT. BRDOERAEEMIEN AT LK. —F
THRMDOSRBZ/-VEVSHAENDEREZERERICFELGH G, HIAIE
HZELHFMBEMADEE DB ESP A, MESHELEEMEALMERERIC
FETIENTEGI S, COLIBRENEFDERBKRICEVLTIX. EMER
DOHMEEL | it S OERBHES. TORCNEEO LB TEEREENITE
ONEDERENT-DTH B, TL T, HEHRITH L TROVEEHERIFLAL
WELWSRIZEWT, IV RBEAVR L FHERMBUTOFZMRBER D HY A, (BH

CEID)BLVEMEET LB VRBLEEMRENLVIERBARDENELEHLLTL
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MERICATLIBZZRAVV-AARHAROMEDFHFRAEFIUTO=ZRAICEED
bk,

FE—IZ.19 HEEDOIFI—Oy/MMEATETILIELI-T—Ov I \KBOHY HEFE
HEHIZHEEL=CETHS, P ERBRIZEVWTIETILIESN RV D
BN, FIEHEYDOEFIEVSEHICHEESN-LDTHAZEMNHEERGY  ER
BAMRBAZLEH R REEMIZHA T CENBHLI EE ST,

EIC.MEENETNBENE T IEFZLEELTERCRATLIBZZEA
FTRHLICEST . BRICLDAEEETGRITEE. HHVEERMEBM. £V
FHERHM TR EBA . JYBREEBMNBE RN ORMEEERT SR
fzo SHIE. BELFAY, FE. BRO=ZZFBDLBRFMREDHA THLIREREIR
BOBERIEKRERE. 2014 F)H, BRETIG. by TFTOUERNLT YT ENS
MXZHRAL TV =DIZHL . ARG REA TRETESHVWSRGERHEREAD
IS ATTREME IR RLIZEDTH S,

FZITEFOREEMREZ., BREOEH B LEHRT BT UYLV -EWLZ S,
IMEQRBEFRHARIL. DBV XMmZIELHETIREZFEL. MIEKIRBEZHRALL
TEHLABHTA—/NILERRN) —DRVNVEE T TEDLNTLSA, F-EAIEBRIC
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(Rk&2]

FHRISRI—OHA-FAR-HRIE, A £ HEIGICEITSIAR-FE-I—AY/N
DL FEF--EEAIEZE M. Tanimoto and R. B. Wong (eds), Public goods
provision in the early modern economy: Comparative perspectives from Japan, China,
and Europe (California: University of California Press, 2019) [ZZ&#aL1=, 2 £ BHEHA
[CHEB-A2T7F-FMEVISDDE AT ITA—FLIZAREIZE T, 3L IEH MK
N—rZEYL EBE-EX-EBROMATIHFMBPREROEZTEVINELIHTRA
=OhE,. Ta1ts - BER-hEIIDONTHEERLT-.

FMN—FDBERIERD LS5,

Part IV: Managing the Forest

Part IV Introduction (pp. 235—237)
Takashi lida

Chapter 13

Lords’ Forestry for People’ s Basic Needs: Evidence from Prussia’ s Royal Domains
and Forests during the Eighteenth and Nineteenth Centuries (pp. 238-54)

Takashi lida

Chapter 14

The Role of Villagers in Domain and State Forest Management: Japan’ s Path from
Tokugawa Period to the Early Twentieth Century (pp. 255-75)

Takeshi Aoki

Chapter 15
Forests as Commons in Early Modern China: An Analysis of Legal Cases (pp. 276-91)
Yoshiyuki Aihara

“Part IV Introduction” (pp. 235—237)[ZH VT, LLED 3 EMSELNT-E1 R HiF
BIZEEDHONTWNBD T, SEBEINT=L\, https://doi.org/10.1525/luminos.63 (4 —
ToT7OtR),
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RAROHAETIH. LTOMENGEONT-, BMTDOXELERICBELT. /0T
— B KB ERTNDEN o=, FEREIRILF—DHYHEEKICELTH,
T—RARETA—FEVLOD, SVOMGEHENITTEEMISRT EN DA
tzo RARDWARETIL GIS PHESMZERAVSETREDEL. B ZEITo1=, B
MEICHETHIKEFF. EXGHEENTLHH. EYOMELOCBHTOREEE, 1>
IOBBENEEMVCERICEZECEEZRIEFT . T RRBAORBREXEXGE
DL AVIICHESETH AN, BMOBORIFDIRILF—IVIZAANDEZ A TR
BHRRPERHNGERAZRNNETHD,

EHORXE. BAKENHHICHEKFTEEE AOBHOMBZHE ST
BRI HLIELEDTHS, D55, EFHfh (2017) TIE. EDDEDEITED
RIASHOHEREI S, BEERESOSIE LIFAREBEARKICE T5EHEDOEM
CEAEDFVELLTIEFRALMICLTIND, LI, BIMMES TR SIL
BRI E L THEERRD BIARAEIRESNAIERAHY . Ff-. TOLIIERITIFITE
EBTHEETHDHIELALHITH =, THLEHERIL, BEMLZBERKEIRIMN
AOBE/NI—2DEREECT, REMGATEECEEEL0T LERBL
TLV %, —A. Naoi and Nagamatsu (2018) Tl. BEKEHREITHESHAFIZLSHK
EEIBXELN. BAKR(MREH) OB XIREICELETEL. RIREHT YA
COBAHTHNLTNS, COMRR. BFICKPBRMEKERIBIEN. A4
VITDHFEBECEHCEADLIZHERDSEDAREMNTERINTILNVS, 250
FHERE. A BRRICKDIBAOBKIEETHCEILNT —FOBENELT
WBHIEETRELTLNS,

EAINF. REROEBKEELHEEICOVNT, RO—EDREZEET-.

* Hasegawa, J. (2015 a), ‘Urban planning by obliteration of both waterways and

opponents: The infilling of canals during the 1950s reconstruction of central
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Tokyo’, Urban History, 4X3), 483-506;

*Hasegawa, J. (2015 b) ‘Tokyo's elevated expressway in the 1950s: Protest and
politics’, Journal of Transport History, 3&2), 228-247,;

* Hasegawa, J. (2016) ‘Japan’s capital construction law of 1950: Politics and
problems of creating a legislative framework for the planning of Tokyo', Journal of
Planning History, 15(4), 346—363.

*Hasegawa, J. (2018), ‘Debates on urban reconstruction through reclamation of

traditional water scenery in 1940s Tokyo’, Planning Perspectives, 33 (1), 29-52.

AN 3 A TRFIN-DX, BATIMASDLETEXDEHIE S RATLDHT,
A BBARELTOREABABRERELTOE XM ERIETESLIURMIEH
KD F - BHEHETRICBEVWTTROBFE( A LIFAILELEMNTEES
=R Th-ol=,

EME. Hasegawa (2016)(d, #MEHEIZEEL TITKCEICRAZRL-RREH.
BREDEBEZEINGRZITIEERLOT. AR ABBITERO—RELTII
EINEHSNEINERROEHEEEZ . EOHBATHIEMERZTESNTOHE
[CHF-PEREFRLTHIELEBRA WHIETTORREELTEHEBRFED 1950 F
[CHRIESNTI=CE, LALEEEICSH L TIXEFIERICERINEREEITRSN
FIHEMSDRFNEL, — A ERHOSHB LOFBROEBEZF TSN
Mof=CEFEMNREINT=,

F1=. Hasegawa (2015 a)X> Hasegawa (2015 b)Tld. By K BB EIEED—
RELT.BKXEMZROTOEDITEREZHRET LIz, CDS3B5 Hasegawa (2015 a)
TlE AR RRERBRNEMNORIONZEDIBDHITICKSH/NEMNOALBZDERE
ZITORAFITHLT, LWHTHITHSDIRRO R AFRY I D ARS T,

E51Z, Hasegawa (2015 b)I . A HHETER - FABERME I TLI=SMEDIEHIITIZK
PREAERERODEEZRALIZLOTHAIN, ZCTRE—IC. REHHLIVERES
RERFARULBAL T, o PHEHBO AT LU > TRRERERIELL
o EMRERINTz, THOLIERBITR T St D R F (£3E<. BiREREZIHE
YR LI R TRYEEIAREY LAY RIRAREHTTIREE D TH RARRBIE DRI T
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EMEIENBICE >z, L MTERDERNZLZIEEREREZBARDOR
X THo=ICEhN LT BREHIEITEVAD SRS I ES LN SEEMN
[CIXIFEFEL BEIFHMTROBFERD-HOMEHEMNLEABTDELDICH ST,
DFEY MRRICEITREES . BERREBEICEVWTEENEZTET HILE
B2, ERADDTHD, ERE. A EBRBFZTDELIEEFD A /N—TE
(. OEVBENRILT HE, BRERERETOLavEV T -E—ILEIZTEST
HEHLI-DTHoT-,

NIZxtL . Hasegawa (2018)(F. #isniE ROIE NICK D R3HEEH . FAMZE
BOMITTOTOFKORKGSEBREVSFEEHELZHISEDIFTED . BURRE B
BICBITAERGEENETHELECLERLIZOTH D, thigift REFICLDEE)
ARELTORAXROTRARIC, BERREBRERICE T HREBMGEENH -2
RROBKERMHTHBEOZHICEVDTREBMICRESNI-ZLE. 5ERMDART
O IR TCORRZRLTHEONZ. FBICEELGHMR LGz, KEMLCDEE
DEERNEIHEIRENEEZDLTH. EELGTRBEZEZHLDEHFEINS,
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REMEERET AOICEIETFLCBRRFENHFET 5. AHTT—TIL.
ZDEHITHEGHIFEZEDISICHERT N EVSEREITLLT, HRERORE
FMELVSREZHREL. MBHSFHNLGHRA REHRICHNET SEERDS=D0
BlEMSCOMBEIC7IO—F L1z,

£ 3 . Worlds of Taxation The Political Economy of Taxing, Spending and
Redistribution Since 1945(* 1) DINBZEHLEIZ, MBI KFMT7TO—FhoH{oN
HRZEET S,

1de2018 Tld. BADBUERDFENBCERXRDIHFERETILITHASS
EDVREIN . BT DD BN SR L EARIENZEAHL TV D ATEEEA
SNl BREOBATEH. BERREIRELAELNL FIFRHREAKEEEZDS
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6L 0H b LA ST,

Kurachi 2018 Tl&. 1970 R LUBDTUI—VIE 15T H LM SREOEEE
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FIEDLER. WADEEED LIz, ToI—ITIE 1970 FRICTEFEZIEEID
BAICES T HABFLARNILTOERERNLETO RNy TH—ERNE R LT,
BRICHO-DIFHEFORG - 2 REFIEC I HMBEE DBV, AR
RTHY . BNEBAY—ERRLEDSCTIOEREZEFL TLI oIz, 1970 FH
DEAIAVIERIZIE. HBUKRANEEBLZZEND, ToaFIETLEEELL
BHL, —EKEDHYH—ERZELANITIEZEELTHIEICE > TERBEZRMNAL
LREFELHBESIEDRAIERSNT, Tz, 2000 FR LI, BEBRHN
BETIENEEBIEZDETENEETTLILS. BROBEREZDSLTCEEETEN
HBERBOHEENARON:, COLIICEREEHEIIFTDEREEZDHCO>TERHIZE
PEKEEZELSIE TV,
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Mozumi 2018 Tl&. 1964 £, 1978 £, 1986 FE(Z{Th =7 A1) HEFRFiFIRIED
BERAREBESNEELT. EEMICTORBEHARHETHo1. FHA—XZEILK
TAHIETRIEDAFHZRILT ST AEMFRHIRIE 1Z. 1986 FREIHEHLIH
(SRS E Z Tz DWTEHRU Tz, AR TIE, 1986 FFHHRIETIE., IFHRDIRITINY
DELL-fE/NESIFMAIT, MDBHRIBEZIRETHIIETRIEMBHIRIEITHD)
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B BEAEAFNSRRIELATIRIRPINITHIIEARAIESNTLNVC
ELTBIT, 1964 L1978 EORMFIRENEEM A TFIELRERDRIEFFRLS:
DIZXL. 1986 EFMFIRIERETIL. 2D 2 EDRDYIZ, KFRDFHEEZFMN
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UEDZR/IIZBNTRAU M EEST=D(F, EBMTHRTICK>ThEEEZH
BIZHYRAH, BIGEZEHERRTEIE. HAVWEIEREBDOLAEEEHOPLAHE
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DEFOEM. A& FEBRE. WHhIFEEMLZBREZETHY. TORELT
RTODANVEEZHRELTDIHEEEZF>TLS, LIEzA>T BEREEZHILDD,
EHRRERE T, BUECAEEZRDDIEVSHARAENEZOND, —H . B KT
ZHEBMICFE T MBREEEOHR AN LE, —MRMBELLTREREEALD
D BHOECRERELHSREBEDONSVREERRTEHEZELHYI5, LWVThD
FEERATSHIE L REREIHEEMNLEREL D, TOMMOKREDHEAEDLYE
[C&>T. COMBEEECFTHRML. FROQESZMHIFT IMBEbhEI LN
5153,

RIZ.HE REHGOMBHEZ #ERFZRITO/ITIE 69 £25 (% 2)
DERZELEIC, BRERICHET SMEICDOVTHTEEL,

1£7% 2019 T, 1990 FLE, IRIILF—FHmENREROEAICLYERHIZE
FLTWS300, BLRERICEBFRLIHEE(BX) . REROBAZRIMENLERL
FTLHEET) . REREAOHKYHOARENLRELZORIIEHRTIELE.
REMGATICE T BHRAL IEWSERBNFERE T HIEZHLM LI,

91



B+ 2019 TIEASUAERTRRELTz, RETIL. BEFLMBICE R DFEH
ENBASN T A, hECRERLBBEANDRBNLEFESIC DN, ZThICKTHE
FERGEFHNFRELT RERMIC—BRRHIFRINBASI, REROTIEFE
EOEZICIKX. ERTOBREEHORREICHITIERNOIE. BN TOMEER
BRERTESITHELVINKR LOBCAMIISEENS. ERS TOREERMNEFEL
T=o

Bt 2019 TIE, TUoY—IDIRILF—FHEDOBEBREO S HTERBL T, kERHR
DEOHFEMEEVSHE. EFEREFANDIATRAOEZENEEIN, RIRHH
(FERFICLEEL T BIEOKTEH-EEMAFHICHTE5F BN HLOEHIEER
BENT-CEEBALMNIZLT=, 2000 EHKLUIE, ZD LG RBROEELNFEFRIED
BREYD—HELG->THY., MR, BEOA TS REREBZ@MILIELIEN
H#THEHZENTRESNT =,

®AE 2019 TlE, 7A)AHD 1993 &£ BTU Ft EEZBRE O HZEL T, REROE
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DIRERIE. HRAZFOAEAEHASNLSAEEELH DL, FMDERIBET
REAEELRGINAERAN BN L, MBME AL EL -fE/hShde RERIE
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FMELESEETH HITFAFHICET A HEECE REIC. HHBEEFD
BEEHELLBRERBERIGERBRFICIIRETHLENALM ST,

UEDKSIC. BEROFRAE. EARBEEICELTE. BEEMICEAINTE
EEEOHEBREEDHENRIINEINEZENHLIN LG STz, —RRMIZE Z I,
RERIE. REBRO-ODOHRAEFRELTLFENSERERF D, — 4.
HOFICITREMBEEALVERTOREBRMEMOOICRASH., Fi:-
HHFITIE. TOREDOELEICEANDLT  BEOFAFEHPZICHFGIERE
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SsEEEIOC o BHIRARED

HEF:2014 £ 10 B 2 H(K) 17:00~18:30

215 BEZDAXF=AFTY/IR REIE £3—F

H|EE: HESPI(ATI—0)

BAMLTHEBRRAVRZE T HIRILF—HIEOMRETRILF—FI A O % ]

S£EEFIOCIH AITRS

BEF:2014 £ 11 A 27 B(K) 16:45~18:15

25 BEEZEBRF=ZAFTVY/N\R HEIRE 3—=F

HEFH - MTAEIK(WFXE)

BAMIL TRRRKKEDFHICESRIEESEFR: AR T -pERAYT R M
BITBDT—ARAT 1]

EEEFIOOOF ARIHREROQ

HEF:2014 £ 12 A 11 H(CK) 16:45~18:15

25 BEEZEBRF=ZAFTVY/N\R HEIRE 35—=F

HEEH SHNZK (SBEFXE)

QA JL:Seemingly unrelated intervention: Environmental management system at

workplace for energy conservation behaviors at home

sEEEIOC o BHIRARE®

HEF:2015 45 A 14 H(K) 16:45~18:15

L5 BEZEBRF=HFXVr>/N\RX FHEIE 3—=F

HwEE ALK HTI—0)

RAMV: THET ST 7OHEEEH (18-19 #id) -7/ 0T+ AN —DR
R —]
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HE§:2015 % 7 B 16 H(K) 16:45~18:15

215 BESEDARF=AFVr/\R HEIR t3—=F

& EES— (hT3')—C)

ALV TEHHOFHRBEREV RV TR/IME—16 LTI IRTILIDEHIMNS ]

EREEFETOCOr BHIAREO®

BEF:2015 & 7 A 23 H(K)16:45-18:15

25 BEEZEBRF=ZAFTVY /AR HEIRE 35—=F

M5 BEBR—ER(hTI)—E)

BARIL:T1960 FERIZHFTETA)DEHRHRHNRE—ERFBFFERBB. TLT
A HIn &S]

EREREIOCII APIHRE

HEF:2016 £ 10 A 27 B 4 B5—6 BF

25 BESZEBRE=HFXvr/NR HEIE IF—=F

#RE3H : Thomas Kinnaman #32 (Bucknell University)

A k)L :Understanding the Economics of Waste: Drivers, Policies, and External Costs
ZE T :This paper summarizes the results of the lifecycle literature estimating the
magnitudes of the external marginal cost of waste disposal and the external marginal
benefit associated with recycling. The external marginal cost of landfill disposal is
found to be rather small. The external marginal benefit of recycling certain materials is
found to be comparatively large. If these estimates are true, then conditions at solid
waste landfills and incinerators may no longer be the driving source of market failure
in the industry. Instead the sizable external benefits associated with recycling some

materials may explain the need for policy.
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215 BEZDAXFZAFTYU/IR REIE £35—F
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HwEE2: EMBE(HTIV—E)

BARIL TASURICEITZREFROEAIERE ]

FREFInOIr ARMERO

HEF:2016 £ 12 A 15 B 16:00 &Y.

[R5 BEZJAF=AFVYU/IRX RELIE 3IF—F
HwEEZ/ATF(HTI)-B)

RAFk)L: Demographic Responses to Economic Stress and Household Context in
Three Northeastern Japanese Villages, 1708-1870 GETHEIL A ARIZH (T 5B FAM
AEHFOANOEH,~DEE)

HEE2. EHELE (DTIU-D)

A k)L :Long—Run Impact of Natural and Man-Made Disasters (A¥-BAKED
REMZE(CET DR HT)

EREFIOSH/N APIHRS

HEF:2017 1 812 B(K) 16:30~18:00

215 BEZFZARZ=ZHF v/ \X HREHEBREE

$87E®&  Gregory Valatin (XREFRMBAEAM, =7 -TI/IXH)
Ak JL :Woodlands & the Carbon—-Water Policy Nexus: A UK perspective
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