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Chapter 1
Introduction
1. Research Questions and Objectives
UNESCO MAB Programme has a plan to conduct a series of research on climate
change in Island and Coastal Biosphere Reserve (ICBR). The Impact of Climate
Change on ICBRs was the first research which was conducted from March 2014 to
February 2015, and Establishment of Strategies Responding to Climate Change on
ICBRs was the second research which was conducted from May 2015 to September
2017. This is the third stage of research on climate change in ICBRs to analyze the
environmental, social and economic value of ICBRs with a special reference to the
value of ICBRs as a source of carbon sink.
Research questions and objectives of this research are as below.
Human beings are a part of nature. Nonetheless, human beings are often
understood as a separate existence from the components of nature. If based on
anthropocentric perspective on nature, we separate humans from nature. Proven
empirically through the history of human life, nature can exist without humans, but
humans can’t survive without nature. Within the various usage of the terminology
nature, nature can be referred as a general realm of living plants and animals, nonorganic realities such as temperature, rock, rain, weather, and geology, etc. (Jeong,
2004: 273). In this case, nature connotes natural environment to humans impacting the
determination of human existence mode including the way of human life.
From such an anthropocentric perspective, nature provides humans with a wider
range of functions related to human existence mode. These may be defined as the
value of nature. Examples include environmental, social, cultural and scientific value,
etc. (Jeong, 2004: 167-168).
Academic research on the value of nature has begun from the value of nature as an
entire unit since the 1980s. Examples include ‘On the Intrinsic Value of Nonhuman
-1-

Species’ by Callicott (1989), ‘Value in Nature and the Nature of Value’ by Holmes
(1994), ‘Nature of the Value of Nature’ by Sapontzis (1995), and ‘The Value of
Nature: Valuation and Evaluation in Environmental Accounting’ by Bartelmus (1997),
etc. These may be called theoretical researches despite their researches on the value of
nature are based on empirical observation, the values of nature they suggest are a
cognitive reality they have mapped in their mind.
Such theoretical research on the value of nature continues in the 2000s. Examples
include ‘The Value of Nature and the Nature of Value’ by Daily, et. al. (2000), The
Value of Nature by UNEP (2008), Account for the Value of Nature in the UK by
ONSUK (2012), Who Should Value Nature by Hernández (2014), On the Value of
Nature by Unmüßig (2014), and ‘Valuing Nature’s Contributions to People’ by
Pascual, et. al. (2017), etc.
From a broad perspective, the review of existing researches on the value of nature
proves that the research trend in the 2000s is proceeding to four mainstreams as below.
Mainstream 1: This is the group that conducts research on the value of nature in
the name of ecosystem services referring to the functions of nature that provides to
humans. Of course it is true that this group emerged in the 1990s (eg. Costanza, et. al.,
1997; Daily, 1997; Toman, 1998). However, research on the value of nature became
more common and popular in the name of ecosystem services in the 2000s (eg.
Batagoda et. al., 2000; Seidl and Moraces, 2000; de Groot et. al., 2002; de Marco and
Coelho, 2004; MEA, 2005; MacCauley, 2006; Ingraham and Foster, 2008; Barbier,
2009; Muradian et. al., 2013; Voora et. al., 2013; Costanza, et. al., 2014; Pascual, et.
al., 2014; Bennett, et. al., 2015; Kenter et. al., 2015).
Mainstream 2: This is the group that conducts research on the value of nature that
focuses on a specific sector of nature. Examples are on biodiversity (OECD, 2001;
Hanley et. al., 2002; Spash, 2008; Pascual, et. al., 2010; Barkowski, 2017), land-use
(eg. Bateman, et. al., 2013), urban planning (Barton, et. al., 2013), wetland (eg.
Acharya and Barbier, 2000; Carlsson et. al., 2003; WWF, 2004; Brander et. al., 2006;
Ragkos et. al., 2006), soil (eg. Colombo et. al., 2006), forest (eg. Pearce and Pearce,
2001; Ovaskainen et. al., 2002; Kramer et. al., 2003; Kumar and Chopra, 2004; Pak
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and Turker, 2006; Nowak et. al., 2006; Croitoru, 2007), watershed (eg. Pattanayak and
Kramer, 2001). The values of cultural heritage have been conducted (eg. Tuan and
Navrud, 2007).
Mainstream 3: This is the group to develop quantitative methodologies for
estimating the value of nature in the name of either nature or ecosystem (eg. Brown et.
al., 2002; Clarkson and Deyes, 2002; Daniels and Moore, 2002; Wilson and Howarth,
2002; Cavatassi, 2004; Philip and MacMillan, 2005; Grieg-Gram, 2006; Rosenberger
and Stanley, 2006; Shaikh et. al., 2007; Siikamaki and Layton, 2007; Brander, et. al.,
2008; Lindhjem and Navrud, 2008; USG, 2010; Wegner and Pascual, 2011; Barton, et.
al., 2016; Saarikoski, et. al., 2016). This group has developed a variety of
methodologies which are applicable to the estimation of, in particular, economic value
by the sector of nature or ecosystem.
Mainstream 4: This is the group analyzing empirically, in particular, the economic
value of nature or ecosystem, using developed methodologies (eg. Acharya, 2000;
Krieger, 2001; Balmford, et. al., 2002; Ferraro and Kiss, 2002; Johnston, 2002; Verma,
2003; Gunawardena and Rowan, 2005; Heal et. al., 2005; World Bank, 2005; Mates,
2007; Kumar and Kumar, 2008; TFPL, 2009; Kumar and Wood, 2010; McCormick,
2010; Wilson, 2010; Nordhaus, 2017).
Nonetheless, it is quite rare to conduct research on the value of biosphere reserve
(hereafter referred to as BR) as either nature or ecosystem. In particular, no research
has been conducted on the value of BR as a source of carbon sink responding to
climate change. In this context, this research aims at analyzing the value of island and
coastal BRs with a special reference to as a source of carbon sink.
The significance and necessity of this research are as follows. Firstly: We need a
comprehensive, systematic and synthetic analysis of island and coastal biosphere
reserves (hereafter referred to as ICBRs) in terms of environmental, social and
economic value gained from conservation and sustainable use.
Secondly: All BRs including ICBRs are in a paradox in that they are victims from
climate change (Jeong et. al., 2015) and a contributor to responding to climate change
through carbon sink. In this sense, this research will be the first contributor to the
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analysis of the value of ICBRs as a source of carbon sink.
Thirdly: this research will enhance the awareness on the importance of ICBRs and
provide the managers of ICBRs with capacity building through understanding of
ICBRs in terms of environmental, social, and economic value.

2. Research Sites
The first and second stage of research covered five ICBRs as research sites. Due to
many difficulties to collect data, this third research has excluded St. Mary's BR from
the five research sites. Thus, this research covers the following four ICBRs.
o Jeju Island BR in South China Sea
o Macchabée-Bel Ombre BR in Indian Ocean
o Menorca BR in the Mediterranean
o Príncipe Island BR in the Gulf of Guinea

3. Contents of the Research
In order to achieve the objectives and issues mentioned in research questions and
objectives, this research covers the following themes.
Chapter 2 (Human Perspectives on Nature): The original quality of nature began
its destruction and pollution since the 18th century when industrialization started to get
advanced. The crisis of nature does not end as itself, but is linked to the crisis of
human existence. As explained in ‘1. Research Questions and Objectives’, one of the
important factors determining the level of human intervention in nature is human
perspective on nature. In this sense, human perspective on nature is a basic factor
determining the level of nature being conserved and polluted or destructed. This logic
can be applied to ICBRs. The current state of ICBRs’ conservation and sustainable
usage is different by country. Therefore, it may be argued that human perspective on
nature influences the determination of ICBSs significantly in terms of conservation
and sustainable usage, which ultimately influences the value of ICBRs.
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In this context, this research reviewed human perspective on nature in western and
oriental society through history and academia. For western society, Greek Natural
Philosophy, The Christian Thought in Medieval Europe and Modern Philosophy and
Natural Science were reviewed. For oriental Society, Buddhism, Confucianism and
Taoism were reviewed. For academia, Environmental Determinism, Ecocentrism and
Technocentrism were reviewed.
Chapter 3 (The Value of ICBRs): The literatures of existing research cited in ‘1.
Research Questions and Objectives’ suggest that nature or ecosystem provides a
variety of values to humans, all of which are applicable to ICBRs. The examples
include environmental, social and economic value, etc.
Among them, this research covered environmental and social value. The economic
value was analyzed in ‘3. The Value of ICBRs as a Source of Carbon Sink in Chapter
4’. The environmental and social values were qualitatively analyzed by each of the
four research sites.
Environmental value covered in this research are water-related function
(conservation of water quality as a green dam, underground water recharge, control of
flood, purification of water quality, etc.), protection function of wild animals and
plants (providing habitat, conservation of biological diversity, etc.), and other function
(preventing soil runoff, preventing soil landslide, etc.).
Social value was used as a broad connotation, covering cultural, educational and
recreational sector, etc. The social value covered in this research are the value of
tourism resort as a site of tourism, cultural value as a site of cultural activity, religious
value as a site of religious activity, scientific value as a site of scientific activity,
educational value as a site of educational activity, and value of healing as a site of
health for maintaining and improving physical and psychological health.
For the case that any of the four research sites does not have any sectors of the
above environmental and social values, the sectors were excluded from analysis. In
addition, for the case that any of the four research sites has unique values other than
the above, the research sites covered the unique profiles as the environmental and/or
social value.
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Chapter 4 (The Value of ICBRs as a Source of Carbon Sink): This is one of the
most important bases to protect BRs in terms of contribution as a response to climate
change.
Firstly: In order for the readers to lead to better and systematic understanding on
the value of ICBRs as a source of carbon sink, this research first examined the existing
approaches to the reduction of human-induced carbon emission as a climate change
response being implemented at a global, national and/or regional level. The
examination was done on a technology-based and nature-based solution. For example,
carbon capture is a technology-based solution, while planting trees is a nature-based
solution.
Why should we reduce human-induced carbon emission? In this context,
theoretical and empirical values of reducing human-induced carbon emission were
also examined in relation to climate change impact on nature and human society.
Secondly: The methodologies for estimating economic value of nature were
synthesized from the comprehensive review of the existing literatures cited in ‘1.
Research Questions and Objectives’. The methodologies were classified into two
categories – Market Valuation Method and Non-market Valuation Method. The two
categories of methodology have many specific sub-methodologies. They were also
synthesized.
Thirdly: Unlike ‘Chapter 3: The Environmental and Social Value of ICBRs’, the
value of ICBRs as a source of carbon sink was quantitatively analyzed, focusing on
estimating economic value by each of the four research sites on the basis of the most
suitable methodology estimating the economic value of carbon sink.
Fourthly: In addition, some sectors of environmental and social value that were
analyzed in Chapter 3 can also be targets to estimate economic value. For example,
they are cultivation of water resources, prevention of soil runoff, forest healing,
prevention of soil landslide, conservation of biodiversity, and prevention of wild
animal, etc.
No data that were necessary for estimating the economic value of these sectors
were available from the research sites. Therefore, their economic values were
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estimated using Benefit Transfer Method.
Chapter 5 (The Implications of the Value of ICBRs): The findings from Chapter 3
and analysis results from Chapter 4 were examined in terms of what they imply. The
examination of the implications was based on the two main objectives of designating
BR (conservation and sustainable use) in relation to human perspective on nature and
socio-economic development.
Chapter 6 (Summary and Conclusion): The key findings and analysis results were
summarized. The concluding remarks were drawn from the implications of the key
findings and analysis results in relation to the research objectives and human
perspective on nature.
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Chapter 2
Human Perspectives on Nature
1. Western Society
1.1: Greek Natural Philosophy

Much of the philosophical thinking of the Western world, including its view of the
cosmos, the reality of nature that surrounds man and his position in the natural order
comes from the great thinkers of classical Greece. From Thales of Miletus (624-546
ad C), passing by Socrates (470-399 ad C), Plato (427-347 ad C), Aristotle (384-322
ad C) and Theophrastus (371-287 ad C). They left a cultural imprint that reaches our
days. Among them, surely Aristotle was the most influential of them all. His influence
on the future and worldview of Western society was very profound, both positively
and negatively. Following are some of the most important aspects that influenced the
Western Society the greatest (Harré, 1970; Buican, 1997; Contreras, 2010)
The Approach to the Concept of Nature or Physis: The vision of the cosmos in
classical Greece was deeply influenced by mythology where titans, gods, nymphs and
heroes formed the origin of the world and order of the natural environment. It is
attributed to Thales of Miletus to be the first philosopher who approached the natural
world trying to differentiate opinions and beliefs from true knowledge based on
observation. This was a fundamental step to reach scientific thought and science. It
was Thales of Miletus who was first to be concerned about Physis, which in Greek
would come to mean Nature in its two senses: the Universe as a whole and on the
other hand which makes a being what it is. Even today we use this double meaning of
Nature.
Etymologically, the term Physis in Greek would come to express ‘grows’ that
‘begets’ or ‘produces’ thanks to an innate quality of things. Later, this concept of
Greek philosophy was translated into Latin as Natura, derived from the verb, born
-8-

‘nasci’ which also refers to the internal force of living beings to generate and grow.
Aristotle was the philosopher who went deeper into the concept of Physis, that is,
into Nature. He distinguished ‘natural’ things from ‘artificial or manufactured ones’.
The first ones are by their own nature and are capable of manifesting movement, rest,
growth or alteration. While the latter owe their existence to causes other than
themselves (they have been manufactured). Aristotle also differentiates the ‘animate’
beings, from the ‘inanimate’ ones, the first ones (which also include the vegetables)
have a soul that joins the material part of the being and that in some way confers the
force of the life.
Anthropocentrism, Geocentrism and Ecological Ethics: Aristotle defined three
types of souls of animate beings: the vegetative, the sensitive and the rational soul. He
implicitly considered that there were three levels of quality of life, where human life
would be the highest because he had a rational soul. Aristotle considered men as an
animal, but where Nature fully realizes its designs, in comparison with man the rest of
the animals are beings of a lower category. In this sense, when considering man as a
unique and more perfect animal for his rational soul, Aristotelian philosophy can be
considered anthropocentric. Additionally, he also considered the Earth as the centre of
the Universe, hence, the rest of the stars rotated around it. This worldview where man
is the most perfect creature and which is also at the centre of the Universe had an
enormous influence on Western culture, and in some way on ecological ethics: if man
is the most important, Nature must be at his service, and man must take possession of
it. This paradigm unconsciously justifies man's abuse of Nature. A very different
paradigm from other cultures where Nature is the source of life and resources which
man should be grateful for receiving Nature. Therefore, the ethical approach that is
made to nature is very different in one and other cultures.
The Classification of Living Beings: The more rational than mythical approach
to Nature of the philosophers of classical Greece, in particular of Aristotle and his
disciple Theophrastus, was very useful for the understanding of Nature and a first
classification of living beings. With Aristotle begins an incipient comparative anatomy
and physiology, through experimentation and observation of the processes of
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development of living beings. And, above all, he proposed a taxonomy of living
beings using the concept of species, and also of gender, as it is used today in the
classification of living beings. He also accepted the classification of animals with
blood (vertebrates) and without blood (invertebrates). On the other hand,
Theophrastus, a disciple of Aristotle, was a precursor of Botany when giving name to
numerous vegetal species, and to recognize its forms of reproduction (sexual and
asexual) and the relation of its development with the different types of soils. Both
authors, and especially Theophrastus, addressed the diversity of Nature in an
empirical and protoscientific way. The influence of these authors lasted for centuries.
The Origin of Life: In the same way that Aristotle was wrong with the geocentric
theory of the movement of the stars, he also failed fatally in treating the origin of life.
Aristotle argued that some forms of animal life, such as flies, worms, mice, and plants
could arise spontaneously from decomposing organic remains, which is known as
spontaneous generation or abiogenesis. The prestige of this philosopher on the
Western world facilitated that this false theory remained valid for centuries. The
spontaneous generation was defended by notable scientists such as Newton and was
not definitively refuted until the nineteenth century when Pasteur established that
bacteria also arise from other bacteria and never spontaneously, and that therefore all
living beings are born from another previous living being (biogenesis).
Earth, Water, Air, Fire, and the Quintessence: The pre-Socratic philosophers
searched for the original elements of Nature or Physis. Thales of Miletus considered
Water to be that original element. Other later philosophers thought that Earth, Fire and
Air were also essential elements of Nature. These four elements were accepted by
Empédocles (495-444 to d C) and by Plato. However, Aristotle added one more, the
fifth element that he called Ether, which formed the supralunar world, while the other
four constituted the sublunar world. Ether was a much lighter and tenuous element
than the other four and occupied all space as a fluid. The belief in a fifth element, or
the quintessence, lasted many centuries, for example in the world of alchemy,
transforming its meaning. And the concept of Ether, as a tenuous fluid that fills outer
space, arrived until the end of the 19th century, since it was considered that its
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existence was essential to allow the movement of light through space. This idea lasted
until it was refuted by Einstein and his theory of Relativity. The paradigm of the five
elements had a great influence on the world view of the Western world, but it was also
important in the East (India and China).

1.2: The Christian Thought in Medieval Europe
In the Medieval Ages the vision of the Cosmos in general and of Nature in
particular was completely influenced by the Christian religion and the biblical stories.
The knowledge was based on the truth revealed by God and the Bible was the source
of knowledge. The imprint of religion to understand Nature was so intense that it
lasted until the nineteenth century and still remains in some fundamentalist social
groups. The origin of humanity, of living beings in general, but also of the stars and
inanimate things was explained through Divine Creation. Knowledge was
concentrated in religious centres and the study of theology was the way to understand
the order of things according to divine designs. In this sense, the Medieval Ages lasted
centuries where knowledge based on observation practically disappeared. However, in
parallel during this time the knowledge of classical Greek and Roman authors about
the Natural History were preserved, and authors such as Galen, Theophrastus, Pliny
the Elder and Dioscorides were copied and consulted at this time, and even much later
(not only in Christian monasteries but also in Islamic centres of knowledge). Their
perspectives are summarized as below (Buican, 1997; Barros, 2001; Rucquoi, 2007).
Christian Theocentrism, Anthropocentrism and Geocentrism: In the Medieval
Ages, the divine protective entities and the malignant devils took over the worldview
of societies that made up Europe during that time. There was no doubt about the
divine origin of the cosmos, and the reality of phenomena such as the Universal Flood,
or the recolonization of the known lands were made by the descendants of the sons of
Noah. This biblical reference to the history of humanity lasted in part until the
nineteenth century, which slowed the advancement of Science for centuries.
The biblical stories deeply marked the relationship of man with nature during the
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Medieval Ages, and have conditioned our relationship with it to this day. In this story,
and like Greek cultures, man is the centre of Nature and his duty is to master it to
dispose of its resources, and also must do so by divine mandate. Thus, according to
the Bible, after creating men, God said: ‘Be fruitful and multiply; and fill the earth
and subdue it; and have dominion over the fish of the sea, and over the birds of the air
and over all the beasts that move on the earth.’ However, Nature was also seen as a
place full of danger and suffering because Adam and Eve disobeyed God, and he
expelled them from Paradise. God told Adam: ‘The earth will be under a curse
because of you; with hard work you will make it produce your food during your whole
life. The earth will give you thorns and thistles, and you will have to eat wild plants.
You will earn your bread with the sweat of your forehead, until you return to the same
land from which you were formed, for you are earth and you will become on earth.’
From a literal reading of the Bible an environmental ethic based on the domain of
Nature by man is deduced. The transformation of the land and forests, the fishing and
hunting of animals, the procreation without limits to occupy the whole territory, is not
only presented as something good and desirable, but as a divine mandate. This
worldview taken to the extreme, where man must subjugate nature instead of
considering it as a precious good to which we must be grateful, explains many of the
environmental problems we suffer today. Anyway, the medieval man, especially if we
include the Islamic world, sees in agriculture, and especially in the orchards and
gardens, an orderly and benefactor Nature. So, in this period there is great
development of agricultural techniques and water management, particularly associated
with the Islamic societies of the time.
Analogous to what happened in classical Greece, medieval Christian societies also
assumed that the Earth was the center of the Universe and the rest of the stars revolved
around Earth. However, at this time any questioning of this belief was considered
heresy and persecuted. Both Copernicus and especially Galileo (already in the
sixteenth century) saw how the Church pursued its knowledge based on observation
for being contradictory with revealed knowledge. Galileo was not rehabilitated by the
Catholic Church until the 20th century.
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Medieval man depended on Nature and faced the paradox that he had the mandate
to dominate it to extract its resources, and at the same time he felt powerless in front
of many of its manifestations (storms, droughts, plagues, etc.). He became aggravated
because he was incapable of giving a rational explanation (cause/effect) to many
atmospheric or biologic phenomena. He needed to request divine intervention to solve
events that surpassed him. Even today, believing societies ask for this type of divine
intervention.
Medicine and the Theory of Signs: Medicine has always been a fundamental
knowledge for human societies. In an environment like the medieval religious beliefs
also permeated medicine. One of its most interesting manifestations was the theory of
signs (which was also followed in classical Greece). Medicinal plants have been the
main source of remedies for diseases, not in vain the Materia Medica de Dioscorides
(c.40 - c.90 d C.) has been the second most published (or copied) book after the Bible.
For the medieval world the healing properties of plants had been donated by God so
that man could cure his diseases. And to facilitate their work he marked the useful
plants with signs so they could be recognized. Thus, the resemblance of a plant with a
human organ (brain, liver, kidney, etc.) was sufficient evidence to consider that this
plant was useful for curing that organ. The theory of signs, which lasted many
centuries after the Medieval Ages, is a very evident example of the vision of Nature of
men during this time, where God was always present.
Astrology and Alchemy: One of the paradoxes of medieval societies, and above
all of Renaissance, was the belief that the position of the stars could be predictions or
as a method of divination. In fact, during much of the Medieval Ages astrology was
attacked and marginalized by Christianity, but regained its prestige at the end of this
period to achieve great popularity during the Renaissance and was introduced in other
disciplines such as medicine, for example the effectiveness of medicinal plants could
depend on the star to which each specific plant belonged. Somehow, astrology gave an
outlet to explain the natural order in the absence of science, based on observation of
facts that did not appear until the seventeenth century.
Alchemy, like astrology, sought to approach knowledge from spiritual and esoteric
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positions interspersed with elements of chemistry and physics, but was partly based on
the belief of the transmutation of the elements and eternal life.
Although both pseudo-sciences have their origin in ancient times, they expanded
during the end of the Medieval Ages and especially during the Modern Age. Both
show the attempts, often frustrated, of the intellectual elites of the time to understand
Nature in a way that was parallel with what was offered by religion.

1.3: Modern Philosophy and Natural Science
Modern philosophy and natural science on nature are the most significant turning
points toward human perspective on nature from the paradigm based on God from the
Medieval Ages. The turning point came from the fact that modern philosophers shifted
their perspectives on reality from conceptual thinking to a paradigm that considers
both conception and experience in an integrated framework. Meanwhile, modern
scientists shifted their perspectives on science to the paradigm that science should be
based on objectivity, provability and logic in research on reality and explanation of
findings from research.
For example, F. Bacon (1561 – 1626) and I. Kant (1724 – 1804) who are the
representative modern philosophers argued as follows (Jeong, 2004: 65). F. Bacon
argued that nature is a reality being dominated and conquered by humans. I. Kant
argued that: nature is a living organism, but should be explained only by the laws of
mechanical causality; nature exists for an instrumental purpose that can’t be an
ultimate purpose; therefore, nature can be utilized as a means for others; only humans
have teleological causality.
Modern scientists argued as follows, distinguishing objective nature and subjective
humans (Jeong, 2004: 66-67). Nature is mechanical, and a dead object that can’t be
identified with subjective humans. As a result, modern scientists started developing
practical technologies to control and dominate nature on the basis of theories of nature
they built from research on the mechanical structure and change of nature.
In a word, modern philosophy and natural science have a very firm
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anthropocentric perspective on nature. It may be argued that such a firm
anthropocentric perspective functioned to advance industrialization through
dominating nature, which has been the primary source to emerge the current
environmental problems including climate change.
The perspectives of modern philosophy and natural science are summarized by
some important issues related to nature and humans as below (Pascual, 2004; Comín,
2009; Martín, 2016)
Reason and Science: In the Modern Age, which began with the Renaissance (XV
and XVI) and especially in the two subsequent centuries (XVI and XVII), the life
changes of European society were very important. European societies became more
urban, trade relations increased markedly and there were notable technical advances
(telescope, microscope, printing, etc.). All this involved substantial changes in the
approach of man to natural phenomena, which began to be based on the observation
and recording of data. Man begins to want to "understand" Nature (or natural
phenomena) instead of accepting religious beliefs uncritically. It is the beginning of
Science as we know it today, and was definitively consolidated in the eighteenth
century. These observations often clashed with religious beliefs and prevailing morals,
which made scientific progress in Europe considerably more difficult.
It was a moment of confrontation between the revealed truth (by God) and the
observed truth (the empirical data) that continued in the following centuries. This is
the case of the confrontation between Geocentrism and Heliocentrism (sixteenth
century), creationism and the evolution of species (eighteenth and nineteenth
centuries), the age of the Earth according to the Bible or according to geological
records (nineteenth century), etc. But it is also a time when many of the bases for
understanding the natural environment (meteorology, cytology, microbiology, etc.)
were lacking, so that the search for causes of natural phenomena was often impossible.
This is the reason why astrology and alchemy had a moment of splendor. The
paradigm of all this was the enormous dedication of I. Newton to the alchemy that
today would seem improper to us of a person of that intellectual category.
The Classification of Living Beings, Biodiversity and Heritage: From the
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Renaissance, and above all from the invention of the printing press, the European man
launches himself to describe nature that surrounds him. First as a need to recognize
useful plants and animals, but also to recognize the diversity of beings that populate
the planet. Commercial and conquest trips increase that need to describe biodiversity
and catalog life forms. The botanical gardens and books that describe plants (the
Herbaria) arise, at this moment it is not enough to reproduce the classic authors as
Pliny the Elder or Dioscorides (although it was still being done), but Herbaria are
published with illustrations more and more accurately and realistically. In the 18th
century, if not before, this need for exploration and cataloging leads European nations
to incorporate naturalists in their exploration expeditions, such as the case of the
Malaspina Expedition around the world (1789-1794), and more later the expedition of
the Beagle (1831-1836) or the geographic explorations of Humboldt (1769-1859).
The wide knowledge of the flora and fauna of the world that was reached in the
18th century allowed the emergence of a figure like C. Linnaeus (1707-1778) who
presented a system of scientific nomenclature that is still valid today, as well as a
classification hierarchical of the plants and animals that exceeded the classifications
that existed until that moment. However, the own Linnaeus, in his first editions wrote
about the Unicorn (that disappeared from its classification in the later editions of his
work).
In the twentieth century, the classification of living beings was based on
phylogeny rather than on morpho-anatomical similarities, as the concept of evolution
and kinship were introduced into the scientific mentality, which represented a major
change in the vision of biodiversity for today's society. From the nineteenth century
and especially in the twentieth century, biodiversity was understood not only in its
aspect of cataloguing and utility, but also because of its intrinsic value. Living beings
are part of our environment, their presence and existence have value by itself and
should be protected. But the concept of Nature as a patrimony for humans is
maintained, that is how nowadays we speak of ‘natural heritage’. It underlies the idea
that man is the owner of that heritage (of biodiversity), and that we must preserve it
for future generations.
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Geology, the Age of the Earth and Evolution: One of the great conflicts between
Science and Religion occurred with the mutability of the species. Aristotle already
considered species as entities that did not change (fixism), and the biblical accounts of
Creation did nothing more than reaffirm this temporal constancy of the characteristics
of the species. However, since the Renaissance presence of marine fossils in the
mountains, and fossils of extinct animals were known. This contradiction lasted for
centuries given that the worldview of the moment, based on the literal interpretation of
the Bible where the Creation and the Flood were universal dogmas, was an
extraordinary brake. When, starting in the 18th century, people began to talk openly
about species that could change over time, and to look at the fossil record and geology,
this trend finally led to the theory of evolution by natural selection of Darwin and
Wallace (1859). This new look at geology, which can be represented in the figure of C.
Lyell (1797-1875), allowed to question the age of the Earth based on the interpretation
of the Bible. Surely it was a change as important as the theory of evolution itself to be
able to think that the origin of the Earth dated back not to thousands of years
(according to the studies of the Bible) but to hundreds of millions of years, and that
there were other worlds different than the current one. This change in the scientific
paradigm gave the amount of time that Darwin needed for his theory about the
gradually and slowly evolution of species by natural selection.
Also, the theory of evolution modified the vision that man had of himself by
placing it in an evolutionary sequence together with other nearby species. Surely it
was one of the greatest changes in the history of man's vision of Nature and himself.
Nature Must Be Dominated vs. Nature Must Be Protected: In the Western
world, and certainly also in the Islamic world, and from the philosophers of classical
Greece, man has been the centre of Nature and had the right and mandate to dominate
and take advantage of its resources. In addition, Earth was seen as a huge place, with
unlimited resources and the ability to absorb our waste indefinitely. It was also seen as
a dangerous place where terrible dangerous beings could exist. It was a paradoxical
worldview of shared love and fear. The image of Paradise or Eden also generated a
nostalgia for orderly, safe and productive environments, which were wanted to be
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reproduced in orchards and gardens. Later, Western man wanted to catalogue the
diversity of beings that lived in Nature, as well as understand the laws that governed
the stars and natural phenomena. Finally, man ended up seeing himself as another part
of that Nature, paradoxically, but without losing the idea that Nature constituted his
patrimony. The Nature was his.
From the works of T. Malthus (1766-1834), that inspired C. Darwin, the problem
of limiting natural resources for the growth of the population began to rise. But it was
at the end of the 19th century when the idea arose, firstly romantic and later technical,
that it was necessary to safeguard a part of nature intact. Thus in 1872 the first Natural
Park (Yellowstone) was declared. As of that moment, other countries declared
protected areas in their territories. First it was a scenic protection, majestic landscapes,
then forests and finally protecting large areas rich in biodiversity. From the midtwentieth century (IUCN was organized in 1949), it became clear that Nature was not
infinite or unlimited and that the activity of man not only threatened the survival of
many species, but also the resources he used (forests, fishing, water, air, climate, etc.).
From the second half of the 20th century to the present, a new collision between
different visions of Nature is taking place, the classic version that is deeply rooted in
our minds that man has the right to take advantage of Nature, and a new version (in
the sense historical) that we have to coexist with the rest of all living beings not only
because it is moral, but also to ensure our own survival as a species.

2. Oriental Society
2.1: Buddhism
Although there is debate about the exact century of origin, the faith of Buddhism
can be traced back to between the 4th and 6th century BCE. The founder of Buddhism,
Siddhartha Gautama, who was the son of royalty, lived a privileged life. When he was
exposed to world suffering, he knew he had to search for an answer to end suffering.
Shedding his worldly possessions and his family, he set out on his journey. Along that
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journey he attained enlightenment, a transcending of this world to a knowing of the
truth. He came to be known as 'Buddha' and taught what would become the principles
of faith in human life.
Since then, as with many religions, Buddhism has formed various religious sects
that hold different tenets of faith dominating people's way of life as a cultural ethos in
many Asian countries. However, there are two teachings from Buddha that are widely
held as the foundation of faith. One is the Four Noble Truths, and the other is the
Eightfold Path as below (Kim, 2014).
The Four Noble Truths, quite often noted as the summary of the Buddhist
teachings, are identified as the first sermon delivered by Buddha after he attained
enlightenment. By meditating and coming to internalize these truths, Buddhists move
closer to peace and enlightenment. The Four Noble Truths are ‘life is suffering’,
‘suffering is caused by desire’, ‘there is an end to this suffering’, and ‘there is a
distinct path to this end’.
The path that is described in the Four Noble Truths is the Eightfold Path, the other
core belief of Buddhism. While described as a single path, Buddha was careful to
caution that there is no single path that will work for everyone. The components of the
path are the same for everyone, but how people choose to apply these steps define
their individual journey. The eight parts of the path are ‘right understanding’, ‘right
action’, ‘right attitude’, ‘right livelihood or vocation’, ‘right speech’, ‘right effort’,
‘right Mindfulness’, and ‘right concentration’.
The perspective of Buddhism on nature is based on the framework of the Four
Noble Truths and Eightfold Path. The perspective on the nature of nature and the
relationship between nature and humans is synthesized as below (Gi, 1972; Baek,
1998; Park, 1998; Yoo and Seo, 2004; Jeong, 2004: 71-72; de Silva, 2005; Kang,
2008; Kim, 2014).
The cosmology is composed of three realms. They are Desire Realm, Form Realm
and Formless Realm. The Desire Realm consists of 6 spheres (human, deva, titans,
ghosts, animals, Hel) that are dominated by attachment to the senses. In the Form
Realm samsaric existence includes many of the heavenly spheres and is characterized
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by temporary bliss and peace. Some descriptors are clear-sighted, beautiful, serene,
durable, radiance. The Formless Realm is the samsaric realm of existence whose
inhabitants dwell in states of meditation. The Formless Realm consists of the ‘base of
neither-perception-nor-nonperception’, ‘base of nothingness’, ‘base of infinity of
consciousness’, and ‘base of infinity of space’.
The word ‘nature’ means everything in cosmology which is not organized and
constructed by humans. The Pali Canon (the standard collection of scriptures in
Buddhist tradition) equivalents which come closest to ‘nature’ are loka and
yathabhuta. The former is usually translated as ‘world’ while the latter literally means
‘existence’ as they really are’. The words dhammata and niyama are used in the Pali
Canon to mean ‘natural law or way’.
As identified above, the word ‘nature’ in Buddhism is not ‘nature’ as an ecosystem
that we mean today because it means cosmology itself including the three Realms.
Buddhism uses the words, ‘human being, animal, plant, and non-organic existences
such as rock, rain, wind, and temperate, etc.’ as a sphere consisting in the three
Realms. This sphere corresponds to ‘nature’ we mean today (hereafter the word,
‘nature’ referred to this sphere).
The nature of nature is dynamic and changeable. Everything formed are in a
constant process of change and nothing remains static. Rain is a good example to
illustrate this point. Though we use a noun called ‘rain’ which appears to denote an
‘existence’, rain is nothing but the process of drops of water falling from the skies.
Apart from this process, the activity of raining, there is no rain as such which could be
expressed by a seemingly static nominal concept. The very elements of solidity,
liquidity, heat and mobility, recognized as the building material of nature, are all everchanging phenomena. Another example is that if everything is static, humans do not
get old and do not die as time goes by.
Every existence in nature is equal in a horizontal relationship. Based on this
perspective, Buddhism forms the two minimum codes of ethics that humans should
adhere to animal and plant as the organic existences in nature. They are ‘abstention
from injury to living existences’ and ‘practice of metta (mercy, loving-kindness)
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towards all existences’.
Such a perspective of Buddhism on nature may be interpreted as follows. Human
beings are a component of nature. Humans and nature are not independent of each
other. All existences as the components of nature have their own right to live. Humans
do not have a right to sacrifice nature, and should use nature at a minimum level
necessary for survival. Co-existence with nature is important than conquering it. In
this sense, the perspective is very close to environmentalism being argued in deep
ecology and social ecology (for detail, see ‘3. Academia’ in this Chapter).
The ideology of environmentalism in Buddhism is evidenced from the doctrine of
‘simple life’ as follows. Humans have to depend on nature for food, clothing, shelter,
medicine, and other requisites. The resources of nature are not unlimited. Therefore,
Buddhism tirelessly advocates the virtues of non-greed, non-hatred and non-delusion
in all human pursuits. Greed breeds sorrow and unhealthy consequences of nature
which results in the threat to human existence itself.

2.2: Confucianism
The philosopher, Kongzi (551 to 479BC) is the recognized founder of
Confucianism. Originally, Confucianism was composed of a set of political and moral
doctrines with the teachings of Confucius as its basis (Hyun, 2015).
The historical process and its significance of Confucianism are summarized as
follows (Hyun, 2015). Other major early thinkers in the Confucian tradition include
Mencius, or Mengzi (371 to 289BC), and Xun Zi (298 to 238BC). Confucianism was
established as the state ideology during the Han dynasty (206 to 220BC). As an
original thinker, a powerful persuader, and a successful educator, Kongzi became the
defining philosopher of Chinese culture and one of the most influential cultural
philosophers in East Asia and beyond. In the early twenty-first century, Confucianism
had a distinctive voice in global dialogues on issues that ranged from human rights to
gender equality. As a living tradition, Confucianism also provides a unique
perspective on science, technology, and ethics.
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Confucianism is a philosophy which also contains profound perspective on nature
through its inclusiveness of Heaven, Earth (including organic and non-organic
existences) and Humans. This means that nature is composed of heaven, earth and
humans as an integrated reality (Lee, et. al., 1993: 30-31). Nature with such a
conceptual meaning is not a mechanical reality, but an organic reality with life in the
process of change (Gwak, 1997).
In such context of principle, the perspective of Confucianism on the nature of
nature and the relationship between nature and humans are synthesized as below
(Gwak, 1997; Lee, 1998; Li, 2003; Jeong, 2004: 68-71, Yi, 2004; Yoo and Seo, 2004;
Kim, 2014).
Confucian thinkers regard nature itself as holistic, meaning all things in nature
depend on each other and form an organic whole. They also consider humans as part
of nature, an existence within it, emphasizing that humans and nature are closely
bound in a harmonious, not conflictual, primary relationship. They developed these
ideas into the theory of the unity of human and nature.
The theory of the oneness of nature and man was developed by later Confucians.
In the Doctrine of the Mean (Zhongyong), it is said: "All things exist together, and
they do not do harm each other; both ways exist together, and they do not come into
conflict." Mengzi also expressed this idea of unity and its manifestations: "In all
places by which the sage passes, misguided people are helped to change; in places
where the sage stays, a mysterious role is played by him; the sage lives on up with
Heaven, down with the earth." Lu Jia (died 170BC) expressed the linkage thus:
"Tradition has it that Heaven gives birth to the myriad things to be nurtured by Earth
and brought to completion by sages." These expositions take change and development
of humans and nature as a related, harmonious and balanced movement. Heaven,
Earth and human are not considered in isolation. On the contrary, the three are placed
within a larger system and are taken as a whole.
In advocating the concept of the oneness of Heavens and humans of a holistic
body, Confucian thinkers do not mean that there are no differences between the two.
Rather, they consider that Heaven is the same as nature which runs its own course.
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Confucius recognizes ‘Heaven does not speak, yet the four seasons run their course
and all things come into being.’ Heaven refers to living nature which is independent of
human will. Therefore, human acts of transforming nature need to be based on the
understanding and observation of the laws of nature. Otherwise, the human habitat
will be damaged and endangered.
Such set of perspectives on the nature of nature and the relationship between
nature and humans may be interpreted as a distinguishing feature of Confucian
ecological ethics: it does not give humans dominion over nature, nor does it sacrifice
human development at the altar of pristine nature. This interpretation is supported
from the fact that the Doctrine of the Mean maintains "Attaining equilibrium, heaven
and earth will be in their right places and all things will come into being. In handling
relations between the human and natural worlds, people need to observe the principle
of ‘equilibrium’, so that the vitality and harmony of nature, the ecological balance of
the natural environment, can be maintained properly.
To act accordingly to the requirements of nature in preserving and perpetuating
itself, and to economize in the use of natural resources, are essential commitments in
Confucian ecological ethics that holds humans to be part of nature and that they
should respect and act in accordance with the laws of nature.
Taking the Confucian view that the current ecological crisis stems from the
spiritual crisis in humans, the solution to the ecological crisis ultimately rests with the
spiritual regeneration of humans. It is people who must cultivate their moral
sensibility, for only those who have done so will be prepared to observe the
regulations of environmental protection, and bear the responsibility and obligation
they owe nature. Confucius identified this type of person as junzi (gentleman or
superior person), the morally noble person.
The theory of unity of nature and humans offers contemporary society a new way
of thinking of how to solve relations between the human world and the natural world that is, that these relations should be unitary and harmonious because protecting
nature and the environment is to protect human beings themselves. The central idea of
the unity between man and nature extends the scope of filial piety and love for nature,
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but also enhances filiality and love across human generations by ensuring nature is
preserved on behalf of past generations’ efforts to the benefit of future generations.
This unaccustomed extension of Confucianism to ecological considerations is
timely in the present age. This is because an impoverished natural environment
impedes both the material standard of living and socio-cultural quality of life. To the
Confucian mind, this problem originates in the misconstruing of relationship between
humans and nature. The solution may therefore begin with people understanding how
to conduct such relationship.

2.3: Taoism
The representative scholars of Taoism are Laotzu (around 5th century BC) and
Zhuangzhou (369 to 286 BC). Laotzu was the founder of Taoism, and Zhuangzhou
succeeded the development of the ideas of Taoism. They developed the notion of Tao
as the origin of all creation and the force for answering to the burning issue of the day:
what is the basis of a stable, unified, and enduring social order (Berling, 1996).
Taoism imitated the system, organization and dissemination method of Buddhism
in the 4th century. Since then Taoism systematized its doctrine and improved it as a
religious system and/or an ideology of human life. After the 5th century, Taoism
spread to East Asian countries and has been established as an ideology that dominates
the world view of even the present people in East Asian countries.
The doctrine of Taoism covers a variety of doctrine regarding the existences such
as cosmology, nature, human life, meditation and healing, etc. However, the central
idea of Taoism is the relationship among the existences (Yoo and Seo, 2004). Among
them, the doctrine on ‘the nature of nature’ and ‘the relationship between nature and
humans’ are synthesized as below (Han, 1972; Berling, 1996; Kim, 2002; Miller,
2003; Jeong, 2004: 72-74; Yoo and Seo, 2004; Fox, 2005; Chen, 2006; Ko and Ko,
2010; Palmer, 2013; Kim, 2014).
The Chinese word Tao literally means the ‘way or law’ implying the ultimate
creative principle that gives birth to the entire universe is composed of Heaven, Earth
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and Humans. Thus, Tao is the way or law creating and operating Heaven, Earth and
Humans. In this sense, Tao is the law of Mother Nature that rules the creation and
motion of Heaven, Earth and Humans, since Tao exists prior to Heaven, Earth and
Humans. Thus, Tao is the spontaneous existence, it is beyond all thinking and
description, without image or form, but has a number of spiritual properties as a life
force that surrounds and flows through all living and non-living things, and which
balances, orders, unifies and connects them. In other words, all existences in the
universe, even the universe itself, are the representative collection being existed by the
principle of Tao. This implies that all existences exist as an integrated oneness under
the principle of Tao. The ideal state of all existences for Taoism is a state of deep,
dynamic equilibrium and peace.
In Taoism the Earth is referred to nature as the meaning that is currently used in
academia (hereafter the word, ‘nature’ will be used instead of ‘Earth’ in this section).
Taoism expresses the law of Mother Nature as ‘humans should follow nature, nature
should follow heaven, heaven should follow Tao, and Tao follows it by itself’. In this
sense, Tao is the genetic concept including heaven, nature and humans as sub-realities.
The modern view on nature separates human from nature completely. On the basis
of this view, modern science perceive human beings as the subject of meaning, and
nature as a passive substance without creating meaning and value. However, Taoism
perceives that nature is the subject and source that gives meaning to humans, and
communicates the meaning with humans. In this sense, human beings are a part of
nature.
In accordance with such perspective, Taoism argues that humans should obey the
order of nature. In other words, Taoism view on nature has a corollary view on
humans as a relatively unimportant part of nature. In this context, Taoism calls for
respect for nature where humans live. Such perspective on the relationship between
nature and humans are expressed as ‘If humans disobey the order of nature, they will
perish, but if humans obey the order of nature, they can survive.” Therefore, humans
have nothing to do with nature. Everything will be done by doing nothing. This idea
implies that if humans sit back, do nothing, and leave nature as it is, everything will be
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all right for both nature and humans.
Such perspective on the relationship between nature and humans implies that even
though nature is a system with ‘doing nothing’ without any intended purpose due to
being ruled by Tao, humans should follow the order of nature. Based on such a
doctrine of Taoism, the principles of the relationship between nature and humans
Taoists traced are synthesized as below, all of which are interrelated under the
proposition that humans should follow the order of nature.
Firstly (follow nature): Humans should help everything grow according to their
own way. However, humans should cultivate the way of non-action and let nature be
itself. However, it is inevitable for the survival of humans to extract resources from
nature in a way to harmonize with nature.
Secondly (harmony with nature): Everything is composed of two opposite forces
known as negative (Yin) and positive (Yang). The two forces are in constant struggle
within everything. When they reach harmony, the energy of life is created. Thus, the
Yin-Yang principle is that the something and the nothings, the ons and offs, and the
alternations of existing and not existing are mutually necessary. In this sense, the YinYang principle is not what we would ordinarily call a dualism, but rather an explicit
duality expressing and implicit unity. This principle implies that if humans intervene
in nature at a level that threatens the original state of nature, the existence of nature
and humans are both threatened. Because human excessive intervention in nature is
against the principle that humans should follow the order of nature.
Thirdly (too much success): If the pursuit of development runs counter to the
harmony and balance of nature, humans should restrain themselves from it. Insatiable
human desire leads to the over-exploitation of natural resources. To be too successful
is to be on the path to defeat. In this context, Taoism brought in a rule of simplicity,
arguing that just three sticks of incense is enough, one for Heaven, one for Earth
(Nature) and one for humans. In one small message is a big idea on how to live
sustainably.
Fourthly (affluence in biodiversity): Taoism has a unique sense of value in that it
judges affluence by the number of different species. If all things in the universe grow
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well, then a society is a community of affluence. If not, society is on the decline. This
view encourages both government and people to take good care of nature. This is why
Taoism encourages a positive view of the natural richness of nature as a cause for
celebration, implying ‘a sustainable harmonious relationship between humans and
nature’.

3. Academia
As explained in the previous sections of this Chapter, the core perspectives on
nature were based on specifying the nature of nature and the relationship between
nature and humans, and the difference of not only between oriental and western
society, but also among the subjects creating thought in both oriental and western
societies. However, it is no doubt that their thoughts have led citizens to form
perspective on nature, settled as a cultural ethos that determines the practical behavior
toward nature in everyday life, and made a difference in human intervention in nature
between oriental and western society in the process of civilization through a long
history.
However, the difference in the perspective on nature between oriental and western
society has become minor since the industrial society focusing the improvement of
material affluence and convenience in life emerged from the 18th century. This is
because the goal of industrial society can be achieved through active intervention in
nature to produce lots of goods and services through extracting more nature resources,
accompanied by waste discharge, all of which are the sources of current
environmental problems as serious as the threat of human existence.
The emergence of industrial society has transformed human perspective on nature
in two ways (Jeong, 2004: 74-75). One is that human beings are not part of nature, but
a separate existence from nature with only mechanical movement. The other is that
such human perspective on nature has been the base emerging anthropocentric
perspective on nature which is the dominant cultural ethos in all countries today.
In such context, modern environmental scientists from both social and natural
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science began attempting to set up human perspective on nature in a desirable
direction on the basis of the unalterable proposition that nature can exist without
humans, but human can’t survival without nature. However, their attempts are based
on the desirable relationship between nature and humans as a means to solve
environmental problems, but with less address to define what the nature of nature is
(Jeong, 2004: 75).
A variety of perspectives on the desirable relationship between nature and humans
emerged mostly during the 1980s when the concept and implication of sustainable
development emerged. However, their perspectives on the desirable relationship
between nature and humans are categorized into Environmental Determinism,
Technocentrism, and Ecocentrism (Jeong, 2004: 76).

3.1: Environmental Determinism
In environmental determinism, environment means nature as a dominant factor
that determines the direction and pattern of human activities. The perspective of
environmental determinism is a paradigm emphasizing that nature has a crucial
influence on the determination of human existence in a way to be adapted to the given
conditions of nature in a country, including lifestyle, human relation, culture,
personality, morality, and socio-economic system, etc. (Jeong, 2004: 77). In other
words, environmental determinism argues that in order to be successful in the struggle
for human life, humans have to adapt to the rules of nature (Ö nal, 2018). This would
mean that nature is superior to humans, and has a power of control over human
existence.
Such environmental determinism is traced back to Greek Natural Philosophy. The
examples include the following (Jeong, 2004: 61-62). Anaximandros (588 to 546 BC)
argued that humans have no ability to transform nature because humans live in nature
and are dominated by it. Hecataeus (550 to 475 BC) maintained that all countries have
a fateful life through adapting to the condition of nature given to them. Hippokrates
(459 to 350 BC) argued that the formation of human personality, temperament, and
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constitution are affected by seasonal change, climate (such as temperature, humidity,
and wind), fertility of land, and water, etc. In addition, Hippokrates continued to argue
that the level of land fertility acts as a factor determining the difference of political
system by country.
It has been known that the first scholar of environmental determinism is A. Comte
(1798-1857) who is called the father of sociology in that he created the terminology,
sociology. Comte (1844) stated in his theory of social evolution that the development
pace of a nation depends on the talents of the people, the political activities, and the
climate in each country. He claimed that the Mediterranean climate was best suited to
social evolution, and justified the civilization development of the most developed
Mediterranean countries at that time.
In modern academia, environmental determinism has begun to emerge from the
early 20th century, and is still being emphasized as follows. Semple (1911) stated that
humans are the products of the earth's surface because human life depends on nature,
such as getting food from nature. Huntington (1915) emphasized the importance of
climate in the development of human history and social evolution, and insisted that a
high level of culture can be achieved only in the countries where conditions of climate
are good.
In the late 20th century, environmental determinists maintained that the elements
of nature such as climate, soil, and topography, etc. have a crucial impact on the
formation of human values, behaviors, relationships, economic activities, social
organizations, and even psychological characteristic (eg. Pepper, 1984: 34-35;
Maunder, 1989; Bruce et. al., 1996).
More actively, physical anthropologists (eg. Han, et. al., 1989) insist that even the
structure of human organism is influenced by the given conditions of nature. Their
examples include that the inhabitants in alpine regions are more likely to have bigger
lung capacity, and the inhabitants in tropical regions have more numbers of sweat
glands.
If environmental determinism is 100% correct, human beings are a passive
existence who lives to adapt to given conditions of nature without free will. In such
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context, critics on environmental determinism emerged, arguing that environmental
determinism is an epistemological strategy of conventional scientific explanation (eg.
Ernste and Philo, 2009).
Scholars opposing to environmental determinism argue that although nature has a
crucial influence on the determination of human existence, humans selectively choose
the given conditions of nature by free will, and voluntarily develop their mode of
existence (eg. Peet and Watts, 2004). For this reason, they use the word environmental
possibilism or probabilism instead of environmental determinism (eg. (Judkins et. al.,
2008; Hanks, 2011: 262-263), suggesting their perspective as below.
Environmental possibilism can be observed in any situation where humans
conquer nature, such as through building roads through arid land or establishing
radical settlements in hospitable conditions, etc. Thus, it may be argued that
environmental possibilism is a passive environmental determinism, because
environmental possibilism accepts nature as a crucial influence determining the mode
of human existence, but also accepts human free will to change the given conditions
of nature. In this sense, environmental possibilism is characterized as a perspective
that the mode of human existence is the product of human interaction with the given
conditions of nature.

3.2: Technocentrism
Technocentrism is a term that denotes a perspective that is centered on technology
and its ability to control and protect nature, in particular, with a special reference to
environmental problems. The basic perspectives of the scholars insisting
technocentrism are synthesized as below (Marson, 2012. 24).
They argue that technology can address ecological problems through its problemsolving ability, efficiency, and its managerial means. Specifically, these capabilities
allow humans to control over nature, allowing them to correct or negotiate
environmental risks or problems. Although they may accept that environmental
problems exist, they do not see them as problems to be solved by a reduction in
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industry. Rather, environmental problems are seen as problems to be solved using
rational, scientific and technological means.
The real emergence of technocentrism is traced back to the pessimistic and
optimistic debate on industrialization in the early 1970s as follow (Jeong, 2004: 82).
As is known, industrialization being advanced from the 18th century is the primary
factor causing environmental problems. It was during the 1960s that humans
recognized environmental problems. In accordance with the recognition, two main
streams of thought appeared in academic circles in the 1970s. They were pessimistic
and optimistic perspective on industrialization.
The pessimistic perspective argued that industrialization should no longer be
promoted because there should be a limit to economic development in terms of
population, energy, food, pollution, and psychological health, for that time, and that it
seemed to be reaching levels that would soon be unsustainable (Meadows et. al.,
1972). Contrary to this, Kahn et. al. (1979) argued that the limits could be overcome
by innovation in technology and economic development on the basis of re-investment
of capital in eco-businesses. Kahn et al continued to argue that the re-investment of
capital in eco-businesses by advanced countries will lead developing and
underdeveloped countries to a new pattern of industrialization with no environmental
problems through omitting the trial and error advanced countries committed up to the
1970s from the industrial revolution, and would rather be a driving force for
developing and underdeveloped countries to promote industrialization.
The pessimistic perspective has acted as the starting base of ecocentrism to be
explained in next section (3.3: ecocentrism), while the optimistic perspective has
worked as the starting base of technocentrism. As is known, the concept and
implication of sustainable development suggested by WCED (World Commission on
Environment and Development) in 1987 is a comprised perspective that
industrialization should be promoted, but within the carrying capacity of nature.
Technocentrism is based on the mechanistic point of view on nature that natural
wholes (principally living things) are like complicated machines or artifacts,
composed of parts lacking any intrinsic relationship to each other. In this sense, the
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origin providing the theoretical and empirical background of technocentrism is rooted
on the three views on science having been progressed from the 16th to 18th century in
western society as below (Lee, 1996: 101-103).
Firstly (Newton’s view on science): Like a clock, nature is a complex machine.
This machine does not move arbitrarily, but moves in accordance with the immutable
laws of the Creator's plan. Thus, by knowing the laws governing the movement of
nature, humans can explain, understand, and predict the movement of nature, and
further use nature in the direction for humans.
Secondly (Descartes’ view on science): The material is infinitely decomposable,
and can be mathematically interpreted by decomposing it into physical, biological and
chemical components. Such an approach to nature is reductionism, and the way of
thinking to understand nature based on reductionism is analytical thinking.
Thirdly (Bacon’s view on science): The purpose of science is to promote the
benefits for humans. For this purpose, humans should discover the laws of nature and
use them in a way to match up the benefits for humans. Therefore, the ultimate goal of
science is to use nature by action.
However, different groups of scholars insisted that in the long run, the use of
technology for nature is a factor that causes environmental problems (eg. Commoner
et. al., 1983). This implied that technology has two faces. One is, as technocentrism
argues, a means to solve environmental problems. The other is, as anti-technocenrism
argues, is a factor causing environmental problems. Such a conflicting position of
technology may be termed ‘paradox of technology’ (Jeong, 2004: 200).
In accordance with such debate on positive and negative perspective on
technocentrism, two streams of technocentrism emerged. They are interventionism
and accommodation as below (O’Riordan, 1989; Emetumah, 2017).
Interventionism has the opinion that environmental problems will be taken care by
science and technology so that the world can continue on the path of perpetual
progression. In other words, interventionism is a position to continue using nature
through technological development, innovation of market structure and innovation of
management methods. Meanwhile, accommodation is a position to continue using
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nature by checking the state of nature through thoughtful economic and innovative
environmental management principles such as environmental impact assessment.
Based on the perspective of technocentrism explained above, technocentrism does
not call for adequate consultation or any serious ethical changes in the perception on
nature, but rather advocates the importance of science and technology in solving
environmental problems. It is no doubt that technology plays a significant role in
environmental management; apart from its role in providing solutions in managing
environmental problems. This implies that technology has come to stay and will be
fundamental in shaping environmentalism. In this sense, technocentrism may be
termed as ‘shallow ecology’ due to its anthropocentric tendencies and is centered on
the belief that environmental problems are always within the mitigating capacity of
science and technology.

3.3: Ecocentrism
There are various definitions of ecocentrism (eg. Hettinger Throop, B. 1999;
Moore and Korthnkamp, 2001; Lim, 2006; Amerigo et. al., 2007; Drenthen, 2011;
Washington et. al., 2017; Gray et. al., 2018; Song, 2018). However, in a word,
ecocentrism is defined as below (Jeong, 2004: 79).
Ecocentrism is a perspective on nature that denotes nature-centered, as opposed to
human-centered (i.e. anthropocentric). The justification for ecocentrism usually
consists in an ontological belief. For example, 'a desk is made of wood' is a
mechanistic view, while 'a desk is made to read books' is an ontological view. The
ontological belief denies that there are any existential divisions between human and
non-human nature sufficient to claim that humans are either the sole bearers of
intrinsic value or possess greater intrinsic value than non-human nature. Thus, the
subsequent ethical claim is for an equality of intrinsic value across human and nonhuman nature, or biospherical egalitarianism.
It is known that Aldo Leopold is often credited as the earliest ecocentrist, based on
his writings in the late 1940s (Jeong, 2004: 79). His book, A Sand County Almanac, is

- 33 -

still highly cited in the field today. However, as explained in the previous section (3.2:
Technocentrism), it may be maintained that the real emergence of the perspective of
ecocentrism is rooted from the pessimistic point of view on industrialization suggested
by Meadows et. al.(1972) even though they did not use the term, ecocentrism.
However, various perspectives on nature in the name of ecocentrism began to
emerge from the early 1900s to early 2018 (eg. Hettinger Throop, B. 1999; Moore and
Korthnkamp, 2001; Lim, 2006; Amerigo et. al., 2007; Drenthen, 2011; Washington et.
al., 2017; Gray et. al., 2018; Song, 2018). Their perspectives are synthesized as below.
All of the realities that make up nature, including humans, animals, plants and
even the inanimate objects, are all connected by a huge chain of being. This implies
that if even one part of the chain becomes destroyed, the whole chain is threatened.
Therefore, the components that keep the chain to be perfect are all equal in terms of
their existence and position. This view should be bioethics, in which all components
of nature, including humans and non-human realities, have the same significance of
existence. Therefore, humans must acknowledge the inherent right of life to all the
components of nature. Thus, since humans and nature are inseparable, the effects of
humans’ direct and indirect influence on nature is returned back to humans.
In such context, ecocentrism is interpreted as follows. Ecocentrism focuses on the
intrinsic value of all existences in their own right. This stands in stark opposition to
technocentrism which is an anthropocentric perspective placing human wants and
needs as more valuable and important than all other natural entities. However, it is
important to note that ecocentrism is not completely against technology; it supports
development of ‘green’ technologies that are environmentally friendly with little or no
pollution (Jeong, 2004: 80-81). Such perspective of ecocentrism on ‘green’ idea is
related to deep ecology and social ecology to be explained later in this section.
Comparing ecocentrism with environmental determinism explained in ‘3.1:
environmental determinism’, the two perspectives are in the same context that focus
on the importance of nature. However, they are in different positions in terms of how
to define the nature of nature as follows (Jeong, 2004: 81). Environmental
determinism recognizes that the power of nature is stronger than humans, while
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recognizing nature as a reality having the binding force of human existence without
accepting that nature has its own significance. Meanwhile, ecocentrism is a
perspective that nature has its own meaning regardless of whether or not
acknowledging the impact of nature on human existence.
Ecocentrism has been progressed into two mainstreams from the 1990s in relation
to how to approach the solution of environmental problems. The two mainstreams are
deep ecology and social ecology. Social ecology emerged as a criticism and/or
complementation to deep ecology.
Deep ecology: Deep ecology is a perspective on the relationship between nature
and humans in a way to promote the inherent worth of living beings regardless of their
instrumental utility to human needs, and a radical restructuring of modern society in
accordance with the idea with a special reference to the approach to the solution of
environmental problem (Nelson, 2008). Deep ecology is based on the belief that
humans must radically change their relationship to nature from one that values nature
solely for its usefulness to human beings to one that recognizes that nature has an
inherent value (Song, 2003; Jeong, 2004: 125-126; Tiili, 2015: 6-7).
It is known that A. Naess first introduced the term deep ecology in 1973 in an
article entitled “The Shallow and the Deep, Long-ranged Ecology Movement – A
Summary”. He named his ecological approach ‘deep’ because it asks deeper questions
about the human relationship with nature (Tiili, 2015: 7).
In 1995, Naess suggested two norms in order for human society to realize deep
ecology. One norm was biocentri equality (Naess, 1995a), and the other was selfrealization (Naess, 1995b). The definition of biocentri equality is that all existences in
the biosphere have an equal right to live and flourish. As part of the whole, all
organisms are equal in intrinsic worth. If anything is harmed by humans, eventually
humans harm themselves. Self-realization refers to the 'realization of self in Self',
which is to say, the realisation of the individual self in the context of the whole, the
overcoming of the individual ego in favour of a broader ecological consciousness in
which one is recognised as part of an all-encompassing unity. In this sense, deep
ecology is very similar to Buddhism explained in ‘2.1: Buddhism’ in this section.

- 35 -

Based on the two norms (biocentri equality and self-realization), deep ecology
proposes eight basic principles as guidelines for the practice of action (McLaughlin,
1995; Jeong, 2004: 126-127) as below.
o Inherent value: The well-being and flourishing of human and non-human life on
the earth have value in themselves. These values are independent of the
usefulness of the non-human world for human purpose.
o Diversity: Richness and diversity of life forms contribute to the realization of
these values and are also values in themselves.
o Vital needs: Humans have no right to reduce this richness and diversity except to
satisfy vital needs.
o Population: The flourishing of human life and cultures is compatible with a
substantial decrease of the human population. The flourishing of non-human life
requires such a decrease.
o Human interference: The present human interference with the non-human world
is excessive, and the situation is rapidly worsening.
o Policy change: Policies must therefore be changed. These policies affect basic
economic, technological, and ideological structures. The resulting state of affairs
will be deeply different from the present.
o Quality of life: The ideological change is mainly that of appreciating life quality
(dwelling in situation of inherent value) rather than adhering to an increasingly
higher standard of living. There will be a profound awareness of the difference
between big and great.
o Obligation of action: Those who subscribe to the foregoing points have an
obligation directly or indirectly to try to implement the necessary changes.
As identified from the two norms and eight basic principles, the core perspectives
of deep ecology are synthesized in two. Firstly; Technocentrism can’t fundamentally
solve environmental problems, it can only delay the occurrence of environmental
disasters or transfers social losses caused by environmental problems from one sector
to another. Secondly; Environmental problems can be fundamentally solved only
when humans overcome the anthropocentric view on nature.
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With the emergence of deep ecology in the 1970s, deep ecology were criticized
from the 1980s, with a special reference to its shortcomings in terms of its perspective
on the nature of nature and the relationship between nature and humans. The criticism
is the emergence of social ecology.
Social ecology: Ten years after deep ecology emerged, M. Bookchin who was the
first scholar of social ecology criticized ecocentrism itself and depth ecology in the
1980s. His criticisms are summarized as below (Bookchin, 1980, 58-59; 1988).
“Ecocentrism is a perspective of separating natural and social realities from each
other and considering natural and social history separately. Therefore, ecocentrism is
extremely formal and very incompetent in problem solving. Deep ecology relying on
ecocentrism having such shortcomings is not just about confusing environmental
problems, rather making it more difficult to solve problems by misleading the root of
environmental problems. In other words, deep ecology is so much obsessed with
human domination of nature in the relationship between humans and nature, and result
in ignoring the source of environmental problems causing from the distorted
relationship between humans in human society.”
Based on such criticisms on deep ecology, Bookchin (1998) argued that social
ecology is a more suitable terminology, and the fundamental cause of environmental
problems are not human domination of nature, but rather human domination of
humans in society. He continued to argue that the unequal social system being
structured by human domination of humans causes humans to exploit nature
continuously. Finally, he reached a conclusion that the fundamental measure of the
current environmental problems are not the development of technology being argued
by technocentrism, not biocentri equality and self-realization being argued by deep
ecology, but is to restructure current unequal social system among humans into equal
social system.
In the 1990s, social ecologists maintained a perspective on environmental
problems in a more social context. For examples include L. Martell and P. Dickens.
Martell (1994: 181) argued that nature is a part of human life since human life is
dependent on nature. Meanwhile, Dickens (1992) insisted that since humans find
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themselves in nature and condition themselves to nature, solving environmental
problems must be sought in the context of social system.
In the 2000s, the perspective of social ecology on the relationship between humans
and nature including environmental problems are diversified. The diversification is
synthesized as below (Jeong, 2004: 127-131; Becker, 2012; Brand and Wissen, 2013;
Lejano and Stokols, 2013; Le Billon, 2015; Pichler and Brad, 2016).
The approach of social ecology to society puts forth the idea that ecological
problems are inevitably the results of social dysfunctions in human society. The
approach posits that problems in ecology will only be completely resolved when the
underlying social issues are addressed and resolved. These social issues involve things
such as industrial expansion, a class structure that designates certain portions of
humanity as ‘inferior’, and a distorted view of what constitutes ‘progress’. The
approach links social factors such as racism, sexism, and exploitation of third world
countries with environmental problems such as the deforestation of rain forests.
Based on such point of views, social ecology suggests several macro-ecological
channels that societal inequality pollutes ecological crisis. They are synthesized as
below (eg. Singh and Haas, 2016; Hummel et. al. 2017; Kramm et. al., 2017).
o Societal inequality increases the need for environmentally harmful and socially
unnecessary economic growth.
o Societal inequality increases the ecological irresponsibility of the richest, within
each country and among nations.
o Societal inequality, which affects the health of individuals and groups,
diminishes the social-ecological resilience of communities and societies and
weakens their collective ability to adapt to accelerating environmental change.
o Societal inequality hinders collective action aimed at preserving natural
resources.
o Societal inequality reduces the political acceptability of environmental
preoccupations and the ability to offset the potential socially regressive effects
of environmental policies.
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In a word about social ecology explained in this section, social ecology is a
perspective that suggests the need to alter the current unequal social, political and
economic system in order to create a harmonious society with nature. In the
harmonious society scarcity and hierarchy will not govern behavior, and humanity
will be able to live in harmony with the natural world, enjoying equality creativity and
freedom. Beyond analysis, social ecology points toward potential institutional
remedies that are needed to reconnect autonomous systems. These renewed
connections, which refer to as transactions, need to restore signals in each system
such as social, economic, cultural, and material, etc. that register or respond to
changes. However, social ecology does not explore how these unequal systems might
be reformed as different forms of capital strategically to chart reasonable ways
forward.
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Chapter 3
The Value of Island and Coastal Biosphere Reserve
as a Unit of Nature
1. Jeju Island Biosphere Reserve
1.1: Environmental Value

1.1.1: Water-related Function

The total area of Jeju BR is 83,094ha including terrestrial and marine areas. The
proportion for terrestrial area is 97.2% (80,771ha) and the proportion for marine area
is 2.8% (2,323ha). The terrestrial area is 43.7% of the total area of Jeju Island, and it is
composed of forest and grass land.
The water-related functions of Jeju Island BR are related to its forest. When
forests function is related to water, forests are termed as a green dam. There are four
main functions of forests as a green dam; recharge of underground water, purification
of water quality, alleviation of drought, and flood control (Kim, J. H., 2007).
Recharge of Underground Water: Jeju Island shows a gentle slope with Mt.
Hallasan located in the center, and consists of several streams originating from the top
of Mt. Hallasan. These streams are geysers that do not have any water except during
heavy raining days. Even though there are 11 human-constructed reservoirs, their
sharing is about 2% (JD, 2018). This situation has led Jeju Island to rely almost
exclusively on underground water for agricultural, industrial, commercial, and
drinking water.
The basement of underground water being recharged depends entirely on the
amount of rainfall. Considering that the total terrestrial area of Jeju Island BR is
43.7% of Jeju Island, Jeju Island BR shares 43.7% of total recharge of underground
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water. The 43.7% is quantified as below (Ko and Park, 2016: 6-7).
The average precipitation during the past 10 years in Jeju Island is 1,872mm. The
total annual precipitation to Jeju Island is 33.85 billion m3 to 35.16 billion m3. Among
the total annual precipitation, 19-20% is direct runoff to sea through stream and land
surface, 33-37% is evaporated into the atmosphere, and 44-46% is recharged as
underground water. These statistical figures show that direct runoff is 0.638 billion m3
to 0.703 billion m3 and directly runoff to the sea, 11.04 billion m3 to 12.56 billion m3
are evaporated into the atmosphere, and 14.94 billion m3 to 15.42m3 are recharged as
underground water.
Using the statistical figure of 43.7% which is the total terrestrial area of Jeju Island
BR, the annual contribution of Jeju Island BR to the underground recharge is
estimated to be 6.53 billion m3 (14.94 billion m3 times 43.7%) to 6.74 billion m3
(15.42 billion m3 times 43.7%).
Purification of Water Quality: The function of the forests' water quality is to
decrease the concentration of substances contained in precipitation when the
precipitation passes through the forest ecosystem. Much of this work is done by forest
soil as below (Kim, J. H., 2007: 27-29).
Forests play a key role by lowering the concentrations of substances such as
nitrogen and phosphorus and bringing the pH of acid rain closer to neutrality. Because
Forest soil accumulates clay chemically and from the corrosion ingredients in soil, soil
organic matter are decomposed by soil microorganisms and soil animals. Therefore,
organic nitrogen and ammonia nitrogen are decomposed by the activity of soil
microorganisms existing in forest soil, and nitric oxide, which is an air pollutant, is
decomposed by the oxidation of nitrate nitrogen produced by nitric acid bacteria. For
example, the concentration of ammonia ion that is dissolved in precipitation decreases
as it passes through the soil layer due to adsorption by cation exchange, and the
quantity of ammonia ion also decreases in the process of absorption by plant root and
by the effect of chemical insolubilization.
Such function of the terrestrial area of Jeju Island BR purifying water quality
enables Jeju Island to maintain 100% pure water without any contaminant. As a result,
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Korean Airlines develops Jeju underground water in the name of ‘Jeju Pure Water’ and
provides it to all of their domestic and international passengers. Jeju government
commercializes Jeju underground water to raise public funds under the name
‘SamDaSoo’, which literally translates to 'three abundance water'. The market size of
SamDaSoo and its growth is as below (KED, 2018).
SamDaSoo celebrated its 20th anniversary on March 15, 2018. The cumulative
sales of SamDaSoo, which ranked first in the spring water market share for the past 20
years, reached 8.18 million tons. It is the equivalent amount of filling 3,272 Olympic
swimming pools. The sales of SamDaSoo in 2017 were US$324.1 million with 42%
of market share in South Korea.
Using the terrestrial area of Jeju Island BR (43.7% of total area of Jeju Island), the
contribution of Jeju Island BR to SamDaSoo is estimated as 3.58 million tons (8.18
million tons x 43.7%) in terms of its cumulative sales for the past 20 years, and as
US$141.7 million (US$324.1 x 43.7%) in 2017,
Drought Alleviation and Flood Control: As explained below (Yun, 2001),
alleviation of drought and flood control are conceptually distinct, but their functions
exist as a reality.
The two functions - alleviation of drought and flood control - occur when the
forest sinks rainwater in the soil and then flows it slowly through underground water.
This is because soil has the function of increasing the inerflow and the basal flow by
suppressing the skimming flow and the rapid intermediate flow that occur during the
rainfall as much as possible. This function is due to the highly permeable layer A,
which does not exist anywhere else except in the forest area.
The forest soil has a different structure and property by depth. The structure and
property of the forest soil in Jeju Island BR are characterized as below (JSSGP, 2012:
14-15).
Most soils in Jeju Island have the characteristics of a typical volcanic ash soil. The
major parent material of soil is basalt even though some ingredients include tuff. The
parent materials of volcanic ash soil were crumpled in different forms at different
times because Jeju Island was formed by numerous volcanic activities for about 1.8
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million years.
The physical characteristic of Jeju Island's soil is low in bulk density. In particular,
the black and brown forest soil is very low in bulk density. Because of the low bulk
density, the soil is high in porosity, low in the resistibility against weathering, and fast
in trickle down due to high water permeability. In particular, unlike soil in general, the
deciduous leaves in Jeju Island are decomposed by microorganisms into organic
matter. Small domestic animals such as earthworms and ants, which feed on organic
matter, go through a fine space (termed pore volume) such as a sponge in the surface
soil during the process of searching for food or making a home.
<Table 1-1> shows the summarized data on drought and flood caused by typhoon
in most recent years in Jeju Island (Jeong, 2017).

<Table 1-1> Drought and Flood Occurred in Most Recent Years - Jeju Island
o Overview of typhoon and heavy rain since 1959
- Frequency: 101 times (typhoon: 61, heavy rain: 40)
- Life damage: 101 accidents (dead: 81, injured: 176, missing: 54)
- Property damage: US$420 million
Flood

o Most recent major typhoons caused flood having impacted heavily
on enter Jeju Island
- Rusa: August 23 – September 1, 2002
- Maemi: September 6 – 14, 2003
- Nari: September 13 – 17, 2007
- Bolaven: August 20 – 29, 2012
o High temperature with low precipitation: 1998, 2005, 2013

Drought o Rain days in 2013: only 30 days during 3 months
o The drought caused a heavy impact on crops and ecosystem

It is scientifically proven that in addition to the function of drought alleviation and
flood control, pore volume has a function to purify water quality. The more the pore
volumes are developed, the longer the contact time and the wider the contact surface
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with rainwater. However, no existing empirical research is available on how these
functions have contributed to drought alleviation and flood control on Jeju Island.

1.1.2: Protection Function of Wild Animals and Plants

Jeju Island BR is a site where a wide range of species inhabit. This implies Jeju
Island BR has a function to protect wild animals and plants. The protection function
will be examined by animal and plant in terms of inhabiting species, endangered
species, and protected species.
Animal: The number of animal species inhabiting in Jeju Island BR are as follows
(JSSPG, 2018: 1). Jeju Island is known as an ‘ecosystem treasure,’ with its
approximately 6,300 species of terrestrial animals including about 2,000 species of
tracheophyta insets inhabiting subtropical, temperate, cold and subalpine regions.
Seogwipo Marine Provincial Park, included in the biosphere reserve, is the only area
in Republic of Korea (ROK) where a community of subtropical soft coral have formed.
About 230 species of fish and 110 species of sea algae also inhabit the Park. They are
part of about 2,000 marine species including 800 species of fish and about 420 species
of sea algae. These are the contribution of Jeju Island BR to the protection function of
wild animals.
A total of 103 species among the animals listed in IUCN Red List inhabit in Jeju
Island (JSSPG, 2012: 36). By taxon, they are 1 Pisces, 6 Amphibia, 5 Reptilia, 86 Aves,
and 5 Mammalia. On the other hand, 133 species are listed in Korea Red Data, being
composed of 3 Pisces, 6 Amphibia, 13 Reptilia, 86 Aves, and 5 Mammalia. Among
them, Leopard Cat (Prionailurus bengalensis) lives in the wild, but has become
extinct in Jeju Island. They are listed as <Table 1-2>.
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<Table 1-2> The Red List State of IUCN and Korea - Jeju Island BR
Pisces
Amphibia
Reptilia
Aves
Mammalia
Total
Class
Category
IUCN Korea IUCN Korea IUCN Korea IUCN Korea IUCN Korea IUCN Korea
Critically
1
1
1
1
Endangered
Endangered
3
1
6
14
1
1
10
16
Vulnerable
Near
Threatened
Least Concern

1

1

1

2

1

4

3

1

7

17

36

7

8

55

27

2

3

2

19

40

8

11

63

38

Pisces
Amphibia
Reptilia
Aves
Mammalia
Total
Class
Category
IUCN Korea IUCN Korea IUCN Korea IUCN Korea IUCN Korea IUCN Korea
Data Deficient
Not
Evaluated
Not
Applicable
Total

1

1

1

2

1

2

1

3

1
1

3

6

6

5

13

3

1
86

86

5

4

103

109

Plant: Jeju Island BR is located geographically in the east sea bordered by the
Asian Continental and the Pacific. Due to such geographical location, Jeju Island BR
shows a character of east coast climate and a vertical distribution of climate belt
covering warm, temperate, and polar climate according to sea level. This type of
climate belt maintains rich biological diversity through various types of land cover.
The major types of land cover are alpine coniferous forest, shrubbery zone, temperate
deciduous broadleaf forest, and warm temperate evergreen lucidophyll forest, etc.
Such major types of land cover in the terrestrial area of Jeju Island BR protect a rich
biological diversity as below (JSSPG, 2012: 30-33).
About 1,750 plant species inhabit in the terrestrial area of Jeju Island BR. Among
them, 393 species are Jeju endemic plant, and 31 species are the 1st and 2nd grade
endangered plants designated by Ministry of Environment (South Korean National
Government). In particular, 157 and 536 species are listed in IUCN Red List at a
District Level and Regional Level, respectively as is shown in <Table 1-3>.
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<Table 1-3> Number of Plants Listed in IUCN Red List - Jeju Island BR
IUCN Standard at District Level
Critical Endangered
19
Endangered
4
Endangered
1
Least Concern
133
Total
157

IUCN Standard at Regional Level
Extinct
1
Extinct in Wild
2
Regional Extinct
2
Critically Endangered
61
Endangered
13
Vulnerable
83
Least Concern
374
Total
536

In addition, Jeju Island BR retains more than 550 species which can be utilized as
medicinal and edible resource, among which about 210 species are medicinal plants.
They are listed as <Table 1-4> (JSSGP, 2018: 78).

<Table 1-4> Medicinal Plants in Jeju Island BR
Family
Asteraceae
Liliaceae
Apiaceae
Fabaceae
Lamiaceae
Rosaceae
Rutaceae
Ranunculaceae
Lauraceae
Polygonaceae
Oleaceae

Number of
Species
14
13
13
11
11
9
8
6
4
4
4

Family
Solanaceae
Araceae
Pteridaceae
Iridaceae
Gramineae
Gramineae
Araliaceae
Verbenaceae
Asclepiadaceae
Scrophulariaceae
61 families except
Campanulaceae

Number of
Species
4
4
3
3
3
3
3
3
3
3
82

Total Number of Families: 82 (211 Species)

1.1.3: Other Function

Other major functions of Jeju Island BR than water-related function and protection
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function of wild animals and plants are for preventing soil runoff and landslide.
Soil runoff: Soil runoff is defined as water running over the surface of the earth.
This is often a result of heavy precipitation. It is a common occurrence, and part of the
water cycle. However, as runoff travels downhill towards a water source such as a lake
or river, it transports chemicals, debris, or other pollutants it has collected from the
soil with it. This might occur because soil is saturated to full capacity, because rain
arrives more quickly than soil can absorb it, or because impervious areas send their
runoff to surrounding soil that cannot absorb all of it. Surface runoff is a major
component of the water cycle. It is the primary agent in soil erosion by water.
The soil runoff in urban areas are a primary cause which can result in property
damage, damp and mold in basements, and street flooding. Soil runoff can cause soil
erosion. Forests has an effect on water and soil conservation helping further ecological
functions and improving vegetation reconstruction (Wu, 2014). No soil runoff has
occurred in Jeju Island. This would imply that Jeju Island BR being composed mostly
of forest is conserved as it is.
Landslide: Landslide refers to several forms of mass wasting that include a wide
range of ground movements, such as rock falls, deep-seated slope, mudflows and
debris flows. Landslides occur in a variety of environments, characterized by either
steep or gentle slope gradients: from mountain ranges to coastal cliffs or even
underwater, in which case they are called submarine landslides.
Almost every landslide has multiple causes. Slope movement occurs when forces
acting down-slope (mainly due to gravity) exceed the strength of the earth materials
that compose the slope. Causes include factors that increase the effects of down-slope
forces and factors that contribute to low or reduced strength. Landslides can be
initiated in slopes already on the verge of movement by rainfall, snow melt, change in
water level, stream erosion, change in ground water, earthquakes, volcanic activity,
disturbance by human activities, or any combination of these factors. Earthquake
shaking and other factors can also induce landslides underwater. These landslides are
called submarine landslides. Submarine landslides sometimes cause tsunamis that
damage coastal areas.
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There are several types of landslide. They are fall, slide, topple, spread, and flow,
etc. The impact of landslide is very wide. Its example includes economic decline
resulting in destruction of property, decimation of infrastructure, loss of life,
destruction of landscape, and ecosystem, etc.
Jeju Island has experienced four heavy typhoons since 2003 as below (Jeong,
2015). The names of these heavy typhoons were Rusa (August 23 to September 1,
2002), Maemi (September 6 to 14, 2003), Nari (September 13 to 17, 2007), and
Bolaven (August 20 to 29, 2012). Each of these heavy typhoons caused minor
landslides in five or six sites in Jeju Island BR. All minor landslides in Jeju Island BR
occurred because these typhoons were over the carrying capacity of Jeju Island BR.
The damages from these heavy typhoons were as <Table 1-5>.

<Table 1-5> Damages from the Four Heavy Typhoons since 2003
Typhoon
Category
Year
Maximum Wind Velocity (m/s)
Central Pressure (hPa)

Rusa

Maemi

Nari

Bolaven

2002
56.7
950.0

2003
60.0
940.0

2007
52.0
960.4

2012
40.0
967.0

Precipitation (mm)

1,061

639

590

402

0
1
0
51

2
1
0
48

13
1
0
131

0
0
0
57

Damage
o Dead
o Injured
o Missing
o Property Loss including
restoration cost of
landslides occurred in Jeju
Island BR (US$ million)

When landslides in Jeju Island BR were restored, Jeju Government restored
facilities such as shelter as soon as possible. However, natural ecosystems that were
destroyed by landslides were not artificially restored if restoration were not urgently
required; it is better for natural ecosystems to be restored on its own.
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1.2: Social Value
1.2.1: Value as a Site of Tourism

There are 6 tracking paths in the core area of Jeju Island BR, but there is no
tourism site. However, there are several tourism sites in the buffer zone and transition
area. Tourism activities in the buffer zone are done mostly in public tourism resorts,
such as Natural Forest Resorts, Roe Deer Eco-Park, Saryeoni Forest Trail, and
Seogwipo Provincial Marine Park, etc. The majority of tourism resorts are located in
the transition area. There are 21 golf courses, 31 public and private facilities that are
related to tourism, and 26 accommodations. In such context, Jeju Island BR has a
significant value as a tourism site.
In particular (JSSGP, 2018: 2-3), Jeju Island has three eco-tourism sites designated
by the Ministry of Environment of South Korean National Government:
Dongbaekdongsan Hill at Sunhol-ri, Gotjawal and Oreum at Jeoji-ri, and
Hyodoncheon Stream at Harye-ri. Of these, Jeoji-ri and Harye-ri are villages within
Jeju Island BR. The two villages have formed village resident councils that identify
ways to wisely utilize ecological and cultural resources of Jeju Island BR, and created
income through eco-tour programs. A part of earned income is invested into its
conservation, creating a virtuous cycle of conservation and use.
Every year Jeju Government publishes tourism statistics of the total of tourists and
tourism revenue. However, the tourism statistics is not published by each tourism site,
but at the level of the entire Jeju Island. <Table 1-6> shows the annual tourism
statistics for the most recent five years from 2013 to 2017.
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<Table 1-6> Tourism Statistics of Entire Jeju Island for Recent Five Years
Year

2013

2014

2015

2016

2017

10,851

12,274

13,660

15,853

14,753

o Korean

8,517

8,946

11,040

12,250

13,523

o Foreigner

2,334

3,328

2,620

3,603

1,230

Tourism Revenue
(US$ million)

5,845

5,711

6,229

5,197

8,077

GRDP (US$ million)

11,697

12,411

13,750

15,179

16,072

Proportion of Tourism
to GRDP (%)

49.9

46.0

45.3

34.3

50.3

Category
Total Number of
Tourists (Thousand)

Source: Jeju Statistical Yearbook for each year published by Jeju Special
Self-Governing Province
As identified in <Table 1-6>, the total number of tourists show a trend of an
increase every year from 10,851 thousand in 2013 to 14,753 thousand in 2017. About
80% are Koreans on average during the five years. Tourism revenue also shows a
trend of an increase every year from US$5,845 million in 2013 to US$8,077 million in
2017. Tourism revenue contributes greatly to gross regional domestic product,
showing its proportion from 34.3% to 50.3% every year. On average, tourism revenue
occupies 45.2% of gross regional domestic product during the past five years. These
facts imply that Jeju Island BR has a significant part contributing to sustainable
development of Jeju Island through sustainable use as a site of eco-tourism.
Other economic activities, not including tourism in Jeju Island BR will be
explained in the session of 1.2.7 in this Chapter.

1.2.2: Cultural Value as a Site of Cultural Activity

The concept of culture is defined differently by academic fields such as
anthropology and sociology and even by scholar. Anthropology defines culture as the
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system of shared beliefs, values, customs, behaviors, and artifacts that members of
society use to cope with their world and with one another, and are transmitted from
generation to generation through learning. However, sociology focuses on the
components of culture rather than defining its concept, arguing ‘culture consists of
beliefs, behaviors, objects, and other characteristics common to the members of a
particular group or society. Through culture, people and groups define themselves,
conform to society's shared values, and contribute to society’.
Based on the above conceptual definition and components of culture, it may be
argued that everything that exists in a society is a culture. However, the terminology,
culture is used as a recreational activity and traditional folk festival at its narrowest
sense. In this sense, recreational activities and traditional folk festivals performed in
the biosphere reserve would be the cultural value of biosphere reserve as a site of
cultural activity that provides a space of interaction among people.
There are no recreational activities and traditional folk festivals perform in Jeju
Island BR. However, there are some historical-cultural heritages in Mt. Hallasan
National Park and around Yeongcheon Stream and Hyodoncheon Stream, all of which
are the core areas of Jeju Island BR. Broadly, there are two categories of the
historical-cultural heritages. One is a designated heritage by South Korean National
Government or Jeju Provisional Government, and the other is a non-designated
heritage. <Table 1-7> and <Table 1-8> are the list of the historical-cultural heritages
located in Mt. Hallasan National Park and around Yeongcheon Stream and
Hyodoncheon Stream, all of which are the core area of Jeju Island BR.
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<Table 1-7> Historical-Cult ural Heritages in Mt. Hallasan National Park (Core
Area of Jeju Island BR)
Quantity (Name) of
Historical-Cultural Heritage

Category
By
State

Designated
By
Province

Nondesignated

Scenic Spot

4 (Sara Oreum, etc.)

Natural Monument

5 (Mt. Hallasan Nature Reserves, etc.)

Tangible Cultural
Heritage

3 (Sejon Stupa at Jeonja heritage, etc.)

Natural Monument

2 (Jeonjaam heritage, etc.)

Registered
Cultural Heritage

1 (Cave fortification constructed in
Japanese colonial era)

Tangible Historical-Cultural
Heritage

11 (Temple, etc.)

Total

26

Source: MHRI, 2012: 465

<Table 1-8> Historical-Cultural Heritages around Yeongcheon Stream and
Hyodoncheon Stream (Core Area of Jeju Island BR)
Quantity (Name) of
Historical-Cultural Heritage

Category
By
State

Designated
By
Province

Nondesignated

Tangible
Heritage

Scenic Spot

2 (Soesokkag, etc.)

Natural Monument

2 (Mt. Hallasan Nature Reserves, etc.)

Tangible Cultural
Heritage
Natural Monument

4 (Sejon Stupa at Jeonjaam heritage, etc.)
2 (Coastal-Rim Stone Wall, etc.)

Folk Heritage

1 (Weolrasa Temple)

Registered
Cultural Heritage

1 (Supreme Buddha Hall at Seondeoksa
Temple)

Historical Remains

27 (1st Army Training Center, etc.)

Exorcism Site

15 (Youngsangdang exorcism site, etc.)

Total

54

Source: Ko et. al., 2015
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1.2.3: Religious Value as a Site of Religious Activity

Religious Activity is generally defined as any activity that primarily promotes or
manifests a particular belief in or about a deity or an ultimate reality. There are four
Buddhism temples. They are as <Table 1-9>.

<Table 1-9> Buddhism Temples in Jeju Island BR
Name of
Temple
Cheonwangsa

20,932

Year of
Construction
1959

Number of
Buddhists
2,000

Gwaneumsa

163,702

1973

700

Seokgulam

60

1953

3,000

Jeonjaam

184,800

2003

1,200

Total

372,494

Area (m2)

6,900

Source: MHRI, 2012: 448
The following are found from <Table 1-9>. All of the four temples were
constructed before Jeju Island BR was designated in 2012. Each temple areas are
different, but the total area of the four temples is 372,494m2. The number of regular
Buddhists are different by temple, but their total number is 6,900.
The Buddhists visit their temple to participate in the collective Buddhism events
being held at each temple, such as The Day of Buddha’s Coming, which is once a year
and Monk’s sermon, which is once a month. In addition, the Buddhists visit their
temple for their personal worship on a regular or irregular basis. It was found from a
personal interview with some Monks from the four temples that the four temples do
not operate any environmental programs when their Buddhists visit the temple.

1.2.4: Scientific Value as a Site of Scientific Activity

Science is an attempt to explain social and natural phenomena. In particular, nature
is the object of natural science. However, even natural science is based on a social
process in that its research methods are socially developed and its findings are shared
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with social community. The implication of such a social process of natural science is
more significantly applied to biosphere reserve in that the scientific research on
biosphere reserve as a unit of nature focuses on its conservation and sustainable use
for both biosphere reserve itself and humans.
In such a context, Jeju Island BR is used as an object of scientific activity. This is
the scientific value of Jeju Island BR as a site of scientific activity. The scientific
activity on Jeju Island BR can be classified into two categories. One is the research
activity conducted by Jeju Government, and the other is the research activity
conducted by academic scholars. The findings from the researches are being used as
guidelines for the conservation and sustainable use of Jeju Island BR.
Research Activity by Jeju Government: There are two categories of research
institutes in Jeju Island BR (JSSP, 2018: 114). One is the research institutes affiliated
with Jeju Government, and the other is national research institutes. The former
includes the Biosphere Geopark Research Division, the Jeju Institute of Maritime and
Fisheries Technology, the Institute of Health and Environment, the Jeju Research
Institute, and the Folklore & Natural History Museum of Jeju Government, while the
latter includes the Warm and Subtropical Temperate Forest Research Institute, the Jeju
National Institute of Fisheries Science, and the Jeju Green Environment Center as a
consortium of industry, academia and government.
However, Mt. Hallasan Research Institute which is an agent of Jeju Government is
also in charge of managing Jeju Island BR, and has led and managed the research and
monitoring on Jeju Island BR since 2002 when Jeju Island was designated as a
biosphere reserve site. The researches and monitoring that were conducted by Mt.
Hallasan Research Institute are described as below (JSSPG, 2012: 65-66).
The monitoring investigates the value and change in natural ecosystems, such as
biodiversity and vegetation in Jeju Island BR. It also conducts various researches on
deteriorated environment and visiting form for sustainable conservation. Particularly,
it has enacted that a comprehensive survey of resources on Mt. Hallasan National Park
as the core area of Jeju Island BR should be conducted every 10 years, covering
natural resources such as biological resources, geological features, topography, and
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historical and cultural resources. Based on the enactment, a comprehensive survey of
natural resources on Mt. Hallasan was conducted in 2002. A comprehensive academic
survey was conducted on Mt. Hallasan National Protected Area as the core area of
Jeju Island BR. In order to identify the changes in the ecosystems due to recent
climate change and to prepare responding strategies against the changes such as the
conservation of species diversity, ‘'Long-term Ecological Research on Mt. Hallasan
for Responding to Climate Change’' is conducted every year since 2008. On the other
hand, Jeju Government publishes the result of research and monitoring on the natural
resilience of damaged areas due to human-induced causes for 10 years on Mt.
Hallasan. In order to analyze the change in limited access trail for five years,
‘'Academic Research on the Trails of Natural Sabbatical System in Mt. Hallasan’' was
conducted. As a result, various medium and long term researches and monitoring have
been and are in the process of being conducted.
Research Activity by Academic Scholars: Many academic scholars, particularly,
natural scientists have used and are using Jeju Island BR as a research site. According
to the Jeju research database established by Jeju National University Library
(http://kiss.kstudy.com.lib.jejunu.ac.kr:8080/search/sch-result.asp), 4,672 academic
researches on Jeju Island were conducted and published since 1985. Most of the
researches were conducted on the terrestrial and marine area of Jeju Island BR.
Classifying the research site as the area of data collection, both terrestrial and marine
areas of Jeju Island BR were used as the area of data collection for academic research.
Classifying the research topics conducted on terrestrial and marine areas of Jeju Island
BR, terrestrial area was used as an area of data collection for conducting the research
on Diversity of Plant, Diversity of Animal (roe deer, bird, insect), Vegetation, Exotic
Plant Species, Plant Resources, Landscape, Soil, Wetland, Cave, and Geological and
Topographical features, etc. Meanwhile, marine area was used from collecting
academic data on Marine Environment, Fish Species, Marine Resources, Marine
Plankton, and Marine Microorganism, etc. In addition, without reference to the area of
Jeju Island BR, three categories of research on Jeju Island BR were conducted.
Examples include Survey on Jeju citizen's Attitude toward Jeju Island BR,
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Conservation of Jeju Island BR, and Sustainable Use of Jeju Island BR. The above
contents of the academic research are listed as <Table 1-10>.

<Table 1-10> Academic Research Field Having Been Conducted on Jeju Island
BR since 1985
Area of
Jeju Island BR

Terrestrial
Area

Marine
Area

Others

Research Field
o Diversity of plant
o Diversity of animal (roe deer, bird, insect)
o Vegetation
o Exotic plant species
o Plant resources
o Landscape
o Soil
o Wetland
o Cave
o Geological and topographical features
o Marine environment
o Fish species
o Marine resources
o Marine plankton
o Marine microorganism
o Survey on Jeju citizen's Attitude toward Jeju Island BR
o Conservation of Jeju Island BR
o Sustainable Use of Jeju Island BR

1.2.5: Educational Value as a Site of Environmental Education

Two categories of environmental education are being implemented in Jeju Island.
The two categories are school and social environmental education. The former is a
one-hour or two-hour program a week for primary, middle, and high school students,
but is an optional subject. The latter is implemented for Jeju citizens including
students by 34 environment-related civil organizations under the financial support
from Jeju Government or South Korean National Government (Kim & Jeong, 2018:
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29).
The total number of social environmental educatees were 32,684 in 2008, 107,312
in 2011, 147,844 in 2014 (JSSGP, 2015: 217), and 180,000 in 2017 (Jeong, 2018).
According to the target of social environmental education, various environmentrelated themes are being implemented by the 34 environment-related civil
organizations. However, the operation of the program is classified into three
categories. One is to provide lecture on the theory of the environment-related theme.
Another is to provide experience education related to the theme of the lecture. The last
is to visit the environmental sites and/or facilities related to the theme of the lecture
and for firsthand experience.
Jeju Island BR is being used as an environmental education site. The major sites
that the educatees lead cover the areas of rich biodiversity, well-conserved
landscape/vegetation/forest, human-induced damage, cave, Gotjawal (stony lava
forest), world natural heritage, and global geopark, etc.
In addition, Jeju Government is using Jeju Island BR as an environmental site in
relation to the UNESCO Associate School Program, as follows (JSSGP, 2018: 115).
Jeju Government launched the UNESCO Associate School Program in 2013 for
students and their parents, and teachers from three schools, and provided both
theoretical and practical environmental education on Jeju Island BR. In 2014 and 2015,
the program expanded to around 30 students from 10 schools and provided theoretical
and practical environmental education for Jeju Island BR, World Natural Heritage and
UNESCO Global Geopark. As of 2017, 22 primary, middle, and high schools in the
proposed Jeju Island BR have joined the network of the UNESCO Associate School
Program to implement the sustainable development education.

1.2.6: Value as a Healing Site

Generally, healing is defined as the process of health restoration from an
unbalanced, diseased, damaged or unvitalized organism (Hassen et. al., 2017). The
result of healing can be to cure a health challenge, but one can grow without being
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cured or heal without ‘a cure’. With physical damage or disease suffered by an
organism, healing involves the repair of living tissues, organs and the biological
system as a whole and resumption of normal functioning. Medicine includes the
process by which the cells in the body regenerate and repair to reduce the size of a
damaged or necrotic area and replace it with new living tissue.
Healing is also referred to in the context of the grieving process (Hassen et. al.,
2017). In psychiatry and psychology, healing is the process by which neuroses and
psychoses are resolved to the degree that the client is able to lead a normal or fulfilling
existence without being overwhelmed by psychopathological phenomena. This
process may involve psychotherapy, pharmaceutical treatment or alternative
approaches such as traditional spiritual healing. In this sense, it may be argued that
healing is associated with themes of wholeness, narrative, and spirituality, and healing
is an intensely personal, subjective experience involving a reconciliation, meaning an
individual ascribes to distressing events with his or her perception of wholeness as a
person.
When forest is used as a healing site, it is called forest healing, forest bathing or
nature therapy (Hassen et. al., 2017). The forest of Jeju Island BR, particularly, Mt.
Hallasan National Park which is the core area of Jeju Island BR, is providing hikers to
Mt. Hallasan Nation Park with the function of forest healing.
There is not an officially designated site as a healing forest in Jeju Island BR.
However, hikers to Mt. Hallasan National Park are provided with the function of
forest healing through hiking. According to Statistical Yearbook published by Jeju
Government, the number of hikers to Mt. Hallasan National Park, which is the core
area of Jeju Island BR, was 1,039,620 in 2011, 1,040,119 in 2012, 1,068,332 in 2013,
970,275 in 2014, 1,255,731 in 2015, 1,065,000 in 2016, and 1,001,000 in 2017.
Mt. Hallasan National Park allows hikers to pass through the assigned six tracking
paths that are protected by wool or stone to prevent soil loss vegetation damage from
foot stamping (JSSGP, 2018: 47). In addition, tracking paths are constructed by timber
tech in order to minimize vegetation damage.
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1.2.7: Value as a Site of Economic Activity
Except tourism explained in the session of 1.2.1 in this Chapter, both marine and
terrestrial area of Jeju Island BR has a value as a site of residents’ economic activity as
below (JSSPG, 2012: 50-56, JSSPG, 2018: 95).
The marine area of Jeju Island BR is not used as a large-scale commercial fishing
site, but is used for leisure and economic activity. They include amateur fishing,
catching seafood and shellfish by Haenyeo (diving women) without any mechanical
tools, and ocean floor sightseeing by submarine.
Meanwhile, terrestrial area of Jeju Island BR is used for stockbreeding and
agricultural production. The two categories of economic activity are done in the buffer
zone and transition area. The stockbreeding industry is mainly composed of ranches
such as cow, horse, dairy cattle, and pig.
In particular, Jeju Government operates an institution for the usage of Jeju Island
BR's logo for outstanding products of agriculture, fishery, livestock, and forestry that
are produced in Jeju Island BR, natural resources, and manufactured products. This is
to contribute to vitalization of local economy through enhancing the value of the
products with a clean image and publicity of Jeju Island BR. As of 2018, 46 products
produced and/or processed by 19 commercial companies are authorized as branded
products using the logo of Jeju Island BR and are on sale in the market. These
products are shiitake, bracken, wood-cultivated ginseng, cypress trees, pine trees,
green tea, broad-leaf bamboo, port, yogurt, cheese, drinkable springwater, and
beverage, etc.

2. Macchabée-Bel Ombre Biosphere Reserve
2.1: Environmental Value

Mauritius has only 5 % of native forest habitats remaining (Florens and Baider,
2006). During the past 300 years, following colonization, most of the forests were
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cleared to make way to agricultural development, mainly sugar cane plantation
covering some 40% of the island, habitation and industrialization. The remnant native
forest which is classified as a forest with a native canopy of more than 50% represents
a mere 2% of Mauritius (Page and D’Argent, 1997). These occur in fragments mostly
in inaccessible areas of mountain tops, gorges and valleys located mainly in the south
west part of Mauritius. At present, the largest area of native forest occurs in the Black
River Gorges National Park, a protected area proclaimed in 1993 covering an extent of
6,574 hectares. The Macchabee Bel Ombre Biosphere Reserve (MBOBR) falls within
the Black River Gorges National Park (BRGNP) and represents some 55% of the total
area of the National Park.
The MBOBR is bequeathed with high levels of endemism which makes the
Reserve a unique place of high biodiversity. Besides, it also possesses numerous
material and non-material values which contribute significantly in the economic and
social wellbeing of the people of Mauritius. However, limited literature to value the
economic and social benefits exists. Very few studies have been carried out to value
the MBOBR as a national, regional and international site of importance. The
following description is only an overview of the important environmental and social
values that the MBO BR contributes. More in depth research and studies have to be
undertaken in these fields.
An Internationally Known Place of High Biodiversity Value: The MacchabéeBel Ombre forest was declared as a Biosphere Reserve in 1977 mainly due to its
richness and uniqueness of its native biodiversity. The significantly high levels of
endemism demonstrated by the number of endemic species per unit area makes the
site of global biodiversity significance (Mauremootoo, Watt, and Florens, 2003). In
fact, Mauritius along with the Mascarenes Islands found in the Indian Ocean has been
classified as a Biodiversity hotspot. In addition, the MBOBR forms part of one of the
16 Important Bird Areas designated by BirdLife International in the Republic of
Mauritius. It has also been described as a Key Biodiversity Area (RoM, 2017a) due to
being home of some of the world’s most threatened species of flora and fauna which
makes the Biosphere Reserve is a site of global importance. Being part of the BRGNP,
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it is the only area in Mauritius where all the 9 remaining native bird species of
Mauritius can still be found (<Table 1-11>).
<Table 1-11> The Native Bird Species Occurring in the Biosphere Reserve and Their
Categorization as per IUCN Red List - Macchabée-Bel Ombre BR
Species
Falco punctatus
Nesoenas mayeri
Psittacula eques
Foudia rubra
Terpsiphone desolata
Zosterops
chloronothos
Hypsipetes olivaceus
Coracina typica
Zosterops mauritianus

Common Name
Mauritius Kestrel
Pink Pigeon
Echo Parakeet
Mauritius Fody
Mauritius Paradise
Flycatcher
Mauritius Olive White-eye
Black Bulbul
Mauritius Cuckoo Shrike
Mauritius Grey-white eye

IUCN Status
Endangered
Endangered
Endangered
Endangered
Vulnerable
Critically
endangered
Vulnerable
Vulnerable
Least Concern

Furthermore, the IUCN has identified Mauritius as the Centre of Plant Diversity
given the high number of native plant species diversity per unit area. Unfortunately,
more than 80% of the Mauritian native flora has been classified as threatened as per
IUCN Redlist. The MBOBR holds more than 50% of the total native flowering plants
occurring in Mauritius.
The BR contains a wide collection of native butterfly species (RoM, 2017b). The
Pteropus niger, commonly known as the Mauritius fruit bat, is the only existing
endemic mammal native to the island. The Macchabée–Bel Ombre forests has some
of the largest roost colony of fruit bats known to occur mainly in the valleys south of
Plaine Champagne and Bel Ombre (NPCS, 2017). Many other lesser known species
especially in the group of invertebrates, mosses and lichens have been recorded but
poorly studied. Being located within a Protected Area, The Biosphere Reserve (BR)
provides the safest refuge for most of the native species of Mauritius. Moreover, it has
an immense value and is a natural heritage for the people of Mauritius.
Being an island ecosystem, the biggest threats to native biodiversity remain the
impact of invasive alien species (IAS) of plants and animals. Several species have
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been accidentally or intentionally (as biological control mainly) introduced and have
now become serious pests to the biodiversity. The notable fauna IAS are mainly the
brown (Rattus rattus) and black (Rattus norvegicus) rats, the house shrew (Suncus
murinus), Javanese macaques (Macaca fascicularis), Java deer (Cervus timorensis),
wild pigs (Sus scrofa) and goats (Capra hircus). Whereas the plant IAS composed of
mainly the strawberry guava (Psidium cattleianum), traveller’s palm (Ravenala
madagascariensis), vieille fille (Lantana camara) and privet (Ligustrum robustum
subs. walkeri) (RoM, 2008). The list is exhaustive and unfortunately the IAS is
causing massive damage to the ecosystem.
Several initiatives and projects both funded by the government, international
funding agencies as well as NGOs both local and foreign are being carried out with
the MBOBR. Most of the projects had mainly focused towards species recovery
programme, ecosystem restoration (islets management) and intensive weed
management. These projects have produced positive results so far with respect to
species conservation as well as ecosystem restoration. In some literature, Mauritius
has even been cited to be a conservation model worldwide. Some of the indicators
have been really positive whereby new species have been rediscovered, some of the
native species have been down listed in the IUCN Redlist categories, native plant
species can be observed regenerating naturally mainly in restored areas and the quality
of forest have increased which in turn contributes positively to combat the effects of
climate change.
One of the most important conservation projects undertaken mostly within the
MBOBR is the ISA weeding programme mainly through the removal of the
strawberry guava which is considered as the worst invasive for the native forests. The
weeding of this species dates back as far as the 1930’s with 0.1ha restored at that time.
As of 2018, about 600ha of native forests have already restored as showed in <Figure
1> below. In these sites, the strawberry guava is manually removed and native plants
are introduced in these areas. The majority of the areas fall within the MBOBR.
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<Figure 1> The Area of Forests Restored (hectares) through Intensive Weed
Management within the National Parks Including the MBOBR
Source: National Parks and Conservation Service, 2018

Presently in the BR more and more volunteers are contributing to carry out
restoration programs, mainly school children, NGOs as well as private sectors. Their
actions are usually advertised as a means to safeguard the fragile ecosystem together
with combatting the impact of climate change. It is worth mentioning that more and
more private companies are now funding and contributing conservation projects
mainly through Corporate Social Responsibility. In some cases, they even adopt a plot
of land in the BR and carry out restoration programs. The companies or groups
usually encourage their staff in these activities and at the same time promote team
building activities.
The Paradox of the Strawberry Guava: Although being described as one of the
worst IAS for Mauritius, the plant on the other hand provides several social benefits as
well. The fruits which are seasonal are highly appreciated amongst Mauritian and
tourists.
The number of visitors in the MBO BR is at its peak during the guava season.
Many Mauritian comes in groups and families where guava picking becomes a
popular leisure activity. Most of the parking spaces within the National Park are
usually full and visitors may encounter heavy traffic during the fruiting season.
Many people also earn a living by collecting the fruits in the BR sometimes in
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remote areas and sell them all around the island. The fruits are also processed into
jams and pickles.
Many projects have also been developed to assess the possibility of using guava
wood and stick. The woods are usually removed during restoration works and were
previously stacked on site without any use. Recent studies are being carried out to
assess the potential for using guava byproducts. It has been found that guava wood
could be used in many ways including:
o Manufacture of furniture – picnic tables were constructed in the BR
o Manufacture of handicrafts – key rings have been produced and sold to
tourists
o Use for staking in agriculture
o Use as biofuel
o Use as mulching – guava remove in the BR are chipped and used as mulch
Direct Exploitation of Resources: The forests of Mauritius were heavily
exploited during early human settlement due to hardwood timber which was highly
prized, particularly the famous ebony. Many of the hardwood species that were
exploited are now rare and confined in the BRGNP. The mass exploitation of most of
the native species has ceased at present. The government has engaged with the highest
level of protection to prevent extinction of these species. The recently proclaimed the
Native Terrestrial Biodiversity and National Parks Act 2015 have provided further
legal protection to the native species of flora and fauna. The use of the native species
is currently better monitored and controlled. Regulations are being drafted to confer
and increase protection to the species and to regulate their uses.
BR as a Source for Medicinal Plants: Herbal medicines have always been used
in Mauritius for some 300 years since the first colonization by the Dutch (Cheke and
Hume, 2008). However, there are very few literatures available to quantify the use of
native plant species in ethnobotany. Some native plants are still being used but the
extent has reduced considerably. On the other hand, more companies are carrying
research on the potential use of some species in modern medicine and cosmetic
industries although these are still at infancy.
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Importance for Watershed Management: The BRGNP forms an important
component in terms of provisions of good quality water being feeders of reservoirs,
rivers and canals. Many of the sources of these streams and rivers originate from the
BR. A recent study was carried out to value the ecosystem services provided by the
two reservoirs namely Mare Longue and Mare Aux Vacoas (one of the largest
reservoirs for Mauritius) catchment. Both reservoirs catchments encompass partly or
fully within the Biosphere Reserve. The main objective of the study was to explore
how environmental valuation may be able to inform land use decision-making in the
catchments of the Mare Longue (ML) and Mare aux Vacoas (MAV) reservoirs, and
investigate how such an approach could be linked to the national environmental
accounts (Rom, 2017a).
The results suggest that significant economic benefits to society can be gained
through improved management of the reservoir catchment areas which mainly involve
removal of IAS and pine plantation and replacing with native plant species. These in
consequence would increase water availability and quality, recreation and
conservation benefits with reduced invasive plant densities and enhanced biodiversity.
Prospective avenues would also open to relevant stakeholders to invest in new niche
eco-tourism opportunities throughout the catchment areas which could lead to a more
diverse tourism industry (Rom, 2017a).

2.2: Social Value
Value of BR for Agriculture: Agriculture has been the backbone for the
development of Mauritius. Although, the economy has diversified, the agricultural
sector still remains important for the economy of the country. However, as it is the
case worldwide intensive agriculture and farming have caused considerable reduction
in genetic diversity within most commercial crops when compared to their wild
relatives (Kenneth and Briana, 2008). Strategies and policies have emerged to promote
the safeguard of crop wild relatives which can provide traits essential to developing
crop varieties capable of adapting and resisting to the impact of climate change. In so
doing, geneticists will require genetic diversity and traits still found in their wild
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relatives and which contain potential beneficial traits essential to ensure food security.
Recently, Mauritius has produced a National Strategy and Action Plan for the
conservation and sustainable use of its Crop Wild Relatives (CWR). A total of 43 crop
wild related species were identified in the Republic of Mauritius and 21 species were
prioritized for conservation actions. Several sites and species occur within the
MBOBR which have been identified as CWR hotspots in Mauritius (Bissessur, 2019).
Two native species are somewhat linked to internationally known crop and might be
of global importance. The Mauritian endemic Coffea species and the native palm
species (Dictyosperma album) are known to occur in large population.
The BR is also attracting more and more beekeepers and is having beehives within
the native forest areas. This has yield production of good quality organic honey
derived from native flowering plants.
Recreation and Tourism: The Black River Gorges National Park including the
MBO BR represents a sense of pride for the Mauritian in general. People recognize
the National Park as an important protected area for Mauritius for the conservation of
the natural heritage for the present and future generation. It is also a site for recreation,
leisure and provides benefits to the health and well-being of all Mauritian.
Tourism industry represents an important economic value for Mauritius. The BR is
one of most visited sites by tourists. Three of the most visited viewpoints are found in
the BR namely the Black River Gorges, Alexandra Falls and Macchabee Viewpoints.
Unfortunately, the tourism potential has not been exploited fully and there has not
been a comprehensive study up until now to value this activity. So far, there has not
been a complete visitors’ statistics and survey carried out.
The interest for investing in tourism products is gaining impetus and there are also
some innovative forest restoration projects associated to the development of
nature‐based tourism, an example is the Bel Ombre Heritage.
BR as a Source of Green Jobs: Although there are no human settlements in the
BR, the communities living around the BR care profoundly about the natural and the
ecological values of the protected area. The BR provides opportunities to the local
communities and Mauritian people to earn a living. The majority of the people
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working in the BR come basically from the neighborhood villages and town. Under
the UNDP/GEF funded Protected Area Network Project, recruitment was carried out
mainly from the local community to carry out restoration work. The gender balance
was also taken into consideration although the number of male staffs is relatively
higher.
Many tourist related jobs such as operators, taxi drivers, traders and sellers of
handicraft and food depend heavily on the BR.
Education and Research: The BRGNP is a well-known place amongst
academicians both local and international as it provides opportunities for people to
learn about and understand the ecosystem, its species and their vulnerability. It is also
recognized as a center for ecological restoration that provides opportunities for
scientific studies and research (RoM, 2017b).
Many outdoor school activities are also becoming more and more popular such as
hiking, camping and also contribute to raise awareness on the importance of
conserving this fragile ecosystem.
As a conclusion, Mauritius is currently undergoing process of renomination of its
Biosphere Reserve and the proposed re-designation of the Macchabée Bel Ombre
Biosphere Reserve to cover the whole of the Black River Gorges National Park as
Core Zone, doubling the area, would definitely further enhance its value. Furthermore,
the inclusion of buffer and transitional zones would indeed reconcile man and
biosphere and would have significant social, environmental and economic benefits to
the people of Mauritius.
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3. Menorca Biosphere Reserve
3.1: Environmental Value

3.1.1: Water-related Function

Conservation of Water Quality as a Green Dam: The island of Menorca does
not have any water dams for urban consumption. There are small dams for agricultural
use that are not globally significant. There are also no fresh water courses, rivers or
torrents, which can be used as a water resource. All the water that is consumed by both
residential and tourist population, as well as most of the agricultural use comes from
underground aquifers.
The average annual water balance of Menorca is as follows: Precipitation: 221
Hm3. Evapotranspiration 172 Hm3 (78%), Runoff 4 Hm3 (2%), Infiltration to aquifers
45 Hm3 (20%) (Source: OBSAM (https://www.obsam.cat/documents/aigua-energia-iresidus/)
Underground Water Recharge: The average annual amount of water recharged
in underground aquifers is 45 Hm3. In 2016, 11,724,386m3 were extracted for urban,
tourist and industrial uses, but for agricultural uses, only an estimate for 2007 of
10,715,379 m3 is available. That year the urban consumption was 12,740,402m3, so in
2007 a total of 23,455,781m3 was consumed, representing 52% of the annual recharge
of the aquifer. But nowadays the consumption is lower than in 2007 in approximately
in 1 Hm3 (Source: OBSAM).
Flood Control: The Territorial Plan for Civil Protection of the island of Menorca
(2017) (http://www.cime.es/documents/documents/2418docpub.pdf) estimates that
floods occur with a return period between one and three years, which qualifies
recurrence as relative frequency. In the last 5 years there have been two flood events
(August of 2015 and September of 2018).
The Territorial Plan for Civil Protection of the island of Menorca (2017) includes a
map of the main flood risk areas. On the other hand, the land planning forbids or

- 68 -

includes strong restrictions to build houses or infrastructures in these areas with higher
risks. To reduce the probability of floods there are public works to remove the
vegetation of the torrent beds, but this is a controversial performance in terms of its
environmental impact and its usefulness. The traditional use of agricultural spaces
included the construction of structures to reduce the erosion of the fields.
Purification of Water: Menorca has two infrastructures to purified water, there is
a desalination plant in the eastern part of the island, close to Ciutadella town, which
should be operational shortly, and it could contribute a minimum of 950,000m3 per
year. There is also a water treatment plant (denitrification) in the eastern part of the
island that has been in operation since 2016 and provides drinking water to the
municipality of Castell.
Others: Rainwater is fundamental for different aspects related to ecosystem
services. The runoff water generates torrents, periodic ponds and coastal lagoons.
These ecosystems increase environmental heterogeneity and biodiversity, but also
make up landscapes of great value that allow Menorca to differentiate itself from other
islands and tourist destinations.
The infiltration water, in addition to recharging the aquifers, creates an
underground karst landscape that is very valuable both from a landscape point of view
and due to its biodiversity.
3.1.2: Protection Function of Wild Animals and Plants
Animal: The animal species inhabiting in Menorca BR are as follows (De Pablo,
2005; 2008).
There are 3 species of amphibians, 11 species of reptiles, three lizards (one of
them exclusive to small satellite islands), three snakes, two geckos, one land turtle and
two inland water turtles, 26 species of mammals, 15 bats, 7 rodents, 2 carnivores and
2 insectivores, 218 species of birds, including migrants, summer and winter birds, 324
species of fish, excluding oceanic pelagic and deep-sea benthic species. A number of
invertebrate species are not available because many groups are poorly understood.
The fauna of non-flying terrestrial vertebrates was, except in the case of the lizard
- 69 -

of the islets (Podarcis lilfordi), introduced by man. Most of the introductions are very
old (over 2000 years ago) and now these species are integrated into the island's
ecosystems and even some of them are legally protected (eg: the land turtle Testudo
hermanii). A few number of species of introduced vertebrates have significant impacts
on the ecosystems, the three most important are: the Florida tortoise (Trachemis
scripta elegans, Trachemis scripta scripta and Trachemis emolly) that lives in humid
areas and competes successfully with the European pond turtle (Emys orbicularis); the
feral cats which depredate on the colonies of marine birds and other species of birds
and reptiles; and the feral goats (Capra hircus) that seriously affects some coastal and
forest plant communities. On the other hand, there are numerous exotic invertebrates,
some of them with invasive behavior and causing serious ecological and economic
problems both in terrestrial and aquatic ecosystems, for example, the pine
processionary caterpiller (Thaumetopoea pityocampa), the red swamp crawfish
(Procambarus clarkii), the red palm weevil (Rhynchophorus ferrugineus), the
tubeworm (Ficopomatus enigmaticus) or the Asian tiger mosquito (Aedes albopictus).
The Balearic Government published a decree with the catalog of protected species
in 2005 (https://www.caib.es/sites/proteccioespecies/cataleg_balear_despecies-6864/).
By this catalog, Pinna nobilis, a marine bivalve mollusk that recently suffered an
epidemic that has killed practically the entire population of the Balearic Islands,
including those of Menorca, is considered critically endangered. Two birds are also
considered Endangered, Milvus milvus and Puffinus mauretanicus (the last one, a
marine bird, breeds exclusively in the Balearic Islands), and a bat, Myotis capaccini.
In a less serious category of threat, such as Vulnerable, two species of marine
gastropod mollusks (Charonia lampas lampas and Dendropoma petraeum), three
marine birds (Calonectris diomedea, Larus audouinii and Phalacrocorax aristotelis),
two birds of prey (Pandion haliaetus and Neophron percnopterus) and five species of
bats (Miniopterus schreibersii, Myotis emarginatus, Myotis myotis, Plecotus
austriacus and Rhinolophus ferrumequinum) have been included. A sea turtle (Caretta
caretta) and five species of cetaceans (Balaenoptera physalus, Delphinus delphis,
Globicephala melas, Physeter macrocephalus and Tursiops truncatus) are also
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considered as Vulnerable. Finally, in the category of Special Interest, which does not
imply that the species are threatened but must be protected, they have included: 3
species of sponges, 10 marine mollusks, 3 marine echinoderms, 24 marine fish, 2
amphibians, 8 reptilians, 13 mammals (including three cetaceans) and 160 birds.
In the public administration of the Balearic Islands, the protection of biodiversity
is a competence that corresponds to the government of the archipelago, not to one of
the islands such as Menorca. In any case, the island administration has actively
participated in the study, monitoring and managing of protected species in
collaboration with the Balearic Government. Recovery plans have been drawn up for
the group of bats and the caves they inhabit, as well as four waterfowl, two raptors,
three seabirds and one for a turtle, etc.
Plant: In Menorca, about 1,100 species of native plants have been cataloged, of
which about 60 are endemic, including the exclusive endemics with which it is shared
with the other islands of the archipelago. If naturalized allochthonous species are
included, the total number of species is about 1,350 species (Rita and Payeras, 2006).
By Servei de Protecció d’Espècies, Govern Balears (2018) which is Catalog
de les espècies amenaçades de les Illes Balears (https://www.caib.es/sites/protec
cioespecies/cataleg_balear_despecies-6864/), 45 species or subspecies of plants
inhabiting in Menorca are legally protected (decree 75/2005). Four of them have
the category of Endangered (Apium bermejoi, Lysimachia minoricensis, Malva
minoricensis and Pinus pinaster) and four others are considered Vulnerable (Da
phne rodriguezii, Femeniasia balearica, Pilularia minuta and Vicia bifoliolata),
the rest are considered in other lesser protection categories. This catalog of pro
tected species also includes all species of the Cystoseira genus and four other
species of algae (Laminaria rodriguezii, Tenarea tortuosa, Titanoderma ramosiss
imum y Titanoderma trochanter) and one species of liverworts (Petalophyllum r
alfsii).
The Balearic Government has approved four plans to recover threatened plants.
For its part, the Biosphere Reserve of Menorca through funds from Life projects of the
EU, has developed plans for the recovery of threatened species, and executed projects
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for the eradication of an invasive species (Carpobrotus edulis), and recovered
important habitats for biodiversity, for example temporary ponds.
The Menorca Biosphere Reserve Agency approved in 2017 a Strategy for the
Conservation of Biodiversity that will direct the research and management work on
the

biodiversity

of

the

island.

The

main

goals

of

this

strategy

are

(http://www.biosferamenorca.org/Contingut.aspx?IDIOMA=3&idpub=1760):
o Have the best scientific and technical knowledge to make decisions in planning
and management.
o Implement measures for the conservation of terrestrial and marine biodiversity.
o Facilitate access to information related to biodiversity.
o Improve coordination and cooperation.
o Promote new opportunities based on the conservation of biodiversity.
o Guarantee the existence of economic, material, human, technical and knowledge
resources
In this sense, the Menorca Environmental Observatory (OBSAM) has a system of
biodiversity indicators that include monitoring of some fauna and flora species, both
terrestrial and marine (http://www.obsam.cat).

3.1.3: Other Function
Soil Runoff: Soil erosion occurs every year mainly in the autumn months when
very intense rains occur in a short period of time. Erosion is more important in sloping
agricultural lands at this time of year, when the soil is without vegetation. It is
common to see lands carved in favor of the slope, which facilitates erosion.
Soil erosion does not happen catastrophically, but agricultural productivity is
reduced. There has never been a case of deceased persons or events that demand the
intervention of rescue or civil protection teams. Menorca BR has a program of
financial aid to agricultural farms that comply with a program of good agricultural
practices, including avoiding the tilling of land in favor of the slope.
Landslide: In Menorca there are no cases of landslides except on the coastal
cliffs. Some of these cliffs are unstable due to rock fractures and marine erosio
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n. The problems of large rock falls are significant on the south shore of the por
t of Mahon where it has been built at the foot of the cliffs. Currently there are
regulations that require the consolidation of the cliffs if you intend to build or r
enovate existing homes. To a lesser degree, there are other points onthe island w
ith similar problems. These rock falls can occur with a relatively high periodicit
y: two or three years. There have also been rock falls affecting roads and that h
ave sometimes cut access roads to residential areas (Consell Insular de Menorca.
2017. Plan Territorial Insular de Protección Civil de la isla deMenorca (PLATE
RME) (http://www.cime.es/documents/documents/2418docpub.pdf).
There is no data on the economic cost of landslides or rock falls. In the port of
Mahon, the requirement to consolidate the cliff to build or renovate houses is an
important cost for the inhabitants of these areas. The rock falls on roads suppose a cost
for the public administration that in these moments is not quantified. So far there have
been no fatalities for these reasons. However, there are urban regulations to avoid or
reduce the problems generated by rock falls.

3.2: Social Value
3.2.1: Value as a Site of Tourism
According to the research conducted by Pérez et. al. (2018), Menorca BR received
1,463,000 tourists in 2017, and the number of tourist resorts is very large, and they are
grouped into very different categories: hostel, hotels, rural hotels, boutique hotels,
aparthotels, apartments, holiday homes, camping, etc. so to make an inventory of
these resorts would not provide relevant information for this work, so only the global
data will be presented.
In 2017, the different categories of hotels offered 39.4% of the tourist places on
the island, the holiday homes 30.9%, the apartments 27.1%, and the rest of the
categories (camping, agro-tourism, tourism rural, etc.) 2.6%.
According to OBSAM ((http://www.obsam.cat), the number of official
accommodations or tourist beds was 51,754 (2017), but it does not include holiday
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homes and other tourist offers are not regulated, so the real number of tourist
accommodations is much higher. In 2015, the difference between the number of
people on the island in the winter minimum (77,055) and the summer maximum
(200,099) was 123,044 people. However, not all of them were tourists since many
Minorcans live outside of the island and return during the summer holidays (for
example, university students). But these figures give an idea of the enormous
difference of the human pressure on the island between winter and the maximum of
summer.
The tourist expenditure in 2017 was 1,338.55 million euros (Pérez et. al., 2018).
The average expense of each tourist was about € 900, and the average expense per
tourist and day was around € 120 / day, with a minimum during the low season of
about € 90 / day and maximum during the high season of about € 150 /day.
There are multiple options for nature tourism and ecotourism in Menorca BR. The
Natural Park that constitutes the core area of the Biosphere Reserve offers several
itineraries for the observation of birds and flora. It also has an interpretation center
where you can learn about the natural values of the park. In the town of Ferreries there
is a Geology Center where educatees can learn about the heritage and the geological
history of the island. A long-distance trail has been prepared that goes around the
island (Camí de Cavalls, http://www.camidecavalls.com/portal.aspx?IDIOMA=3)
with a length of 185km, and which is covered in its entirety or in stages by numerous
tourists, some who come to the island exclusively to be able to walk on this path. The
tourist demand has facilitated the creation of several logistic and guide companies for
tourists. It is therefore an eco-tourism.
On the other hand, there are several routes to visit the numerous archaeological
sites on the island, as well as a Museum of the History of Menorca and several
interpretation centers on the history and ethnology of Menorca (see section below).
In the hotels of the island excursions and activities related to the natural and
cultural heritage of the island are offered.
Menorca is integrated into a network of Spanish tourist areas called Tourism
Product Spanish Biosphere Reserves. With its creation it has wanted a specific tourist
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product for each of the reserves, based on the attributes that earned it its declaration
from a sustainable point of view. It should be a unique and different tourist experience
with tangible and intangible elements such as:
o The natural and cultural heritage that is in a better state of conservation, with a
greater degree of management and uniqueness.
o The best public facilities such as interpretation centers, rural roads, lookouts,
thematic museums.
o The best private touristic offer according to the criteria of quality, sustainability
and focus towards the reserve, such as the restoration, the activity companies,
the accommodations, the shops.
o Guided services so that tourists can interpret this heritage with the help of
equipment and the autochthonous population as a guide for their own activities.
The club's objectives are:
o Deseasonalize
o Diversification and differentiation of the tourism product
o Improvement of the sustainability and competitiveness of companies Territorial
rebalancing
o Improvement of rural tourism business figures
o Improving the image of biosphere reserves
o Awareness of tourists
o Improvement of the participation of the local population
o Creation of a common intervention framework for all public and private agents.
To collect all the natural and cultural values of the Biosphere Reserve that make
up a differentiated tourism product, a Catalog of the Tourist Product Club of the
Menorca Biosphere Reserve was prepared and can be consulted at the Website
( http://www.biosferamenorca.org/documents/documents/2040doc2.pdf).
On the other hand, in the following link you can find an interactive map with
natural, historical, archaeological or ethnological sites that can be visited by tourists
http://www.biosferamenorca.org/Mapa.aspx.
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3.2.2: Cultural Value as a Site of Cultural Activity
Archeology, History and Art: In Menorca there are more than 1,500
archaeological sites belonging to the prehistoric cultures that were in Menorca, for
that reason a candidacy for UNESCO was submitted as a World Heritage Site. There
is also an enormous historical heritage that corresponds to the different peoples that
dominated the island throughout history (Romans, Arabs, Catalans, British, etc.).
Many routes have been designed to visit the sites and monuments, some of them
private, and there are also several museums and centers where to know this heritage,
see the following website:
http://www.menorcatalayotica.info/portal.aspx?IDIOMA=3.
The main centers related to the history of the island can be found at
https://www.descobreixmenorca.com/en/museums-of-menorca/

The major museums are:
o Museu de Menorca (https://www.museudemenorca.com/en/home)
o Centre d’Art i Història Can n’Oliver – Col·lecció Hernández Sans-Hernández
Mora (http://canoliver.menorca.es/portal.aspx)
o Museo diocesano de Menorca (http://visitmenorca.com/es/menorca/museodiocesano-de-menorca-2/)
o Museu Ethnològic Molíde Dalt
o Museu Municipal de Ciutadella Bastió de sa Font Municipal (http://www.a
jciutadella.org/Contingut.aspx?IDIOMA=2&IdPub=8021)
o Museo Militar de Menorca (https://www.consorciomilitarmenorca.com/museomilitar/)

Music, Theater and Other Cultural Activities: There is an important musical
and theater offer in Menorca throughout the year, but in summer it increases
significantly. Concerts and plays are held in many of the theaters of the island, but
also in churches, public gardens, cultural centers and even in open spaces. In summer
there are musical events every day. In winter they are not as frequent but events occur
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every week. The number of associations and foundations that organize musical,
theatrical and artistic activities is large, but the following can be highlighted:
o Teatre Principal de Maó (https://teatremao.com/?lang=en)
o Fundación Menorquina de la Ó pera - Asociación de Amigos de la Ó pera de
Mahón (http://www.operamenorca.com)
o Joventuts Musicals de Maó (http://www.joventutsmusicalsdemao.cat)
o Joventuts Musicals de Ciutadella (http://www.jjmmciutadella.com/jmc/)
o Líthica (http://lithica.es)
o Ateneu Científic, Literari i Artistic de Maó (https://www.ateneumao.org)
o Fundació Rubió TuduríAndrómaco (https://www.fundaciorubio.org/es/)
o L’Orfeó Maonés (http://orfeonmahones.org)
o Cercle Artístic de Ciutadella (http://www.cercleartistic.com)
o Institut Menorquíd'Estudis (http://www.ime.cat)

It is impossible to give an approximate number of cultural events that occur each
year, probably several hundred. Equally, there are no data on the number of people
attending these events, probably several thousands of people.
3.2.3: Religious Value as a Site of Religious Activity
In Menorca BR the majority religion is Catholic. However, on the island there are
many people of other religions. We do not have data on the number of religious
ceremonies and the people who attend them. The Biosphere Reserve does not have
any activity related to religious education, nor with eco-religious activities. However,
many events of religious origin have become traditional festivals that have a great
tourist impact. Thus, for example, each municipality has a saint or virgin protector and
the day of the year dedicated to this saint or virgin (always in summer) celebrates the
most important festival of the towns.
In these days there are religious ceremonies of course, but many other traditional
events, generally related to horses, sports, verbenas, musical and dance activities
(http://www.biosferamenorca.org/publicacions/llistat.aspx?Tipo=FIE). The festivities
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of Sant Joan in the town of Ciutadella on June 24th are the best known and thousands
of tourists go to the island on these days.
Actually, the religious origin of these festivals today is almost anecdotal.
Other religious celebrations such as Holy Week are also popular, gathering many
people in the streets, in this case the religious character is still the most important. In
winter, in addition to Christmas, Sant Antoni, the protective saint of Menorca, is also
celebrated, there are important political acts and some traditional festivals. In this case
the religious origin of the celebration is also anecdotal.
3.2.4: Scientific Value as a Site of Scientific Activity
The number of research teams working in Menorca is extremely large. Many
Spanish and foreign universities, as well as research centers, have projects that are
developed entirely or partially in Menorca. The research topics are of all kinds:
terrestrial and marine ecology, taxonomy and phylogeography of flora and fauna,
monitoring of endangered species, oceanography, meteorology, geology and
paleontology, archeology, history, sociology, etc. It is impossible to make an
exhaustive list of these works, many of which are carried out autonomously without
knowing what is being done until the papers appear. In this section, only the initiatives
and projects directly related to the Biosphere Reserve management team will be
presented.
According to the Biosphere Reserve of Menorca website (http://www.biosfer
amenorca.org/Contingut.aspx?IDIOMA=3&idpub=1484), the research projects dire
ctly promoted by the Reserve have been as follows:
2018: J.B. Febrer. Situation of the spiders in the Menorca Biosphere Reserve. For
two years the Island of Menorca has been intensely sampled, 6,146 specimens of
spiders have been captured that have allowed to identify 176 species, 12 of which only
on a gender level. With these work, 219 species (seven at the gender level) of spiders
now known on the island, which means that we add 116 new appointments, 61 of
these are also new appointments for the Balearic fauna, and six for the IberianBalearic zone.
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2017
o F. de Pablo. Electrocution of birds in power lines in the Biosphere Reserve of
Menorca. Years 2016-17. The bird mortality due to electrocution on the island is
currently lower than in 1995. The isolation actions carried out since 1998 have
had a positive effect, although it seems that the mortality values are increasing
on some power lines. The species that continue to be affected by electrocution
are practically the same since 1995, and continue to highlight the important
effect that electrocution has on the group of raptors (15% of the dead species
according to the last sampling), scarce and threatened species, among which is
some species cataloged in danger of extinction. Actions are proposed to reduce
the risk.
o OBSAM. Digital cartography of the occupation of the territory of Menorca. The
main objective was to keep up-to-date information about the land-cover and uses
of the island territory, and to carry out a complete analysis of the evolution and
tendencies to changes during the period 2007-2015.
o Agencia Reserva de Biosfera de Menorca. Marking program of Phalacrocorax
aristotelis in the western Mediterranean. This ringing program of the species is
carried out in the Balearic Islands, Catalonia and the region of Murcia, in order
to determine the patterns of movements of this protected and threatened marine
bird.
o Distribution of freshwater snails to the Menorca Biosphere Reserve. With a total
of 23 species on the island, in this group we find both gastropods and bivalves,
and the vast majority are on the island long before the arrival of man, although
after this arrival several more species have been incorporated, two of which are
considered as invaders, and that generates conflict with native species. They are
very good species as indicators of the quality of the water they live in.

2016:

Instituto Español de Oceanografía. Research on the population dynamics

of the red lobster (Palinurus elephas) and its fishing exploitation in Menorca. A
monitoring of the fisheries of red lobster was carried out, the cost-benefit of reducing
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the shedding time of the grapes was evaluated and the recruitment of the species was
estimated, through the installation of postharvest collectors. These objectives will help
improve the current management of this fishery and lay the foundations for adaptive
management.
2015: OBSAM. Combined cartography of Menorca’s marine bottoms:
compilation of layers and benthic communities. The objective of the project was the
creation of a GIS mapping of the benthonic marine communities through field work,
compilation of the existing information, and the creation of a continuous layer of
communities of the seabed.
2014: Agencia Reserva de Biosfera de Menorca. Marine protection and fishing
sector. The main objective of the project was to improve biodiversity and promote the
development of activities in the marine environment, support for fishing communities
in the search for new means to strengthen their economy and provide alternative
sources of income.
The list of research papers related to some aspect of the biosphere reserve is much
larger. The final documents of these works have been collected in the Documentation
Center

of

the

Biosphere

Reserve

(http://www.biosferamenorca.org/publicacions/llistat.aspx?Tipo=DOC), where

you

can download 24 books and 70 reports (representing a small part of the real research
production carried out on the island).
On the other hand, the Menorcan Institute of Studies (IME), which is an entity that
depends on the Insular Council of Menorca, annually convenes scholarships for
research on Menorca in language and literature, history and archeology, social
sciences, natural sciences, and science and technology. The calls and resolutions of the
last

five

years

can

be

consulted

http://www.ime.cat/Contingut.aspx?IdPub=8740.

on

its

website:

Within the IME there is the

Menorca Socio-Environmental Observatory (OBSAM), which develops indicators for
monitoring the status of the Biosphere Reserve. As part of this monitoring,
environmental and socio-economic research work has been carried out, in many cases
in collaboration with university students who develop their thesis at the OBSAM.
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Menorca BR offers researchers some resources and facilities so they can develop
their work, which are the following:
o Geographic Information Systems, which can be consulted online with numerous
layers of information: http://cartografia.cime.es.
o Residence for researchers with 15 free places.
o Research station, with accommodation and scientific technical equipment for
studies centered on the marine environment.
o Natural Park interpretation center, which also has accommodation and facilities
for research within the natural park.
3.2.5: Educational Value as a Site of Environmental Education
Environmental education is carried out by different actors. On the one hand,
primary and secondary schools include environmental education activities in their
curriculums, often related to consumption habits and individual behavior, but also for
knowledge of the natural environment. For this last aspect, they usually use proposals
and resources of other social actors, such as the Menorca Biosphere Reserve Agency.
On the other hand, different entities offer educational activities for schoolchildren and
also for a more general public. These actors are discussed in the following section.
The main entities that offer activities and resources of environmental education
are:
o Environmental Education Service of the Balearic Government
(http://www.caib.es/sites/serveideducacioambiental/es/menorca-65939/)
o Es Grau Natural Park
(http://www.caib.es/sites/serveideducacioambiental/f/176928)
o Menorca Biosphere Reserve Agency
(http://www.biosferamenorca.org/Contingut.aspx?IDIOMA=3&idpub=1507)
o Group of Ornithology and Defense of Nature (GOB)
(https://english.gobmenorca.com/what-we-do/environmental-education/)

The number of activities offered by the actors cited above is so great that it is not
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possible to give the specific objectives of each of the environmental education
activities. But according to the website of the Menorca Biosphere Reserve Agency
“Environmental education is a process that involves substantial planning so as to
adequately involve the community and show the importance of its contribution to the
sustainability of the local environment. An array of activities have been organized to
increase awareness and involve the community with respect to the value of the
island’s and the Biosphere Reserve’s natural and historical heritage, since the
community is clearly part of its own environment and a key contributor to its
conservation.”
Specifically, the activities and objectives of the environmental education of the
Menorca BR Agency are as follows:
o School workshops. School workshops are one of the most important tools we
have to incorporate environmental values in schools. Through these workshops
it is tried that students acquire knowledge to value their environments.
o Itineraries and Infrastructures. In 2015 an environmental education program
was created in the Alforí de Dalt estate. Now included in the Young Health
Program, the Alforí estate is meant to serve as a starting point for the discovery
of the island’s natural values and promote environmental awareness as a
fundamental pillar for young Minorcans.
o Teaching materials. In order to improve the development and objectives of the
educational workshops, didactic material is available that complements the
explanations made in the activities and allow continuing work within the
classrooms.
o Communication program "Vive Menorca Biosfera". This program consists of
activities, departures and guided tours to discover the social, cultural and
environmental values of Menorca through initiatives and experiences of
sustainability explained by its direct protagonists. The activities cover: geology,
history, landscape, crafts, tourism, sports or gastronomy.
o Routes and BR Centers. Throughout Menorca’s territory, there are many
different routes that allow discovering the interesting aspects the island has to
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offer. There are routes focused on flora, birdwatching, geology, equestrian trails,
bike paths, kayaking trips, etc. Several different interpretation centers can be
found around the island of Menorca, each one focusing on a certain aspect of the
Biosphere Reserve. The current participating centers are: the Geology Centre
(http://www.geologiamenorca.org/Contingut.aspx?&IdPub=8378), the Cap de
Cavalleria Interpretation Centre, the Natural Park of S’Albufera des Grau
(https://en.balearsnatura.com/parque_natural/parque-natural-de-salbufera-desgrau/)

and

the

Menorca

Craft

Centre

(http://www.artesaniademenorca.com/portal.aspx?IDIOMA=3).

The main users of the activities and resources of environmental education are
school children, inhabitants of the biosphere reserve as well as visitors. Normally the
activity offered is designed based on the target audience. However, the data on
number of educates are not available.
3.2.6: Value as a Healing Site
There are no specific activities in this regard, although indirectly tourist use can be
interpreted as part of society's health and quality of life. There are also no specific
activities in this regard.
However, there are numerous trails for excursions in Menorca, and there are also
companies that offer the logistics and guidance for these excursions.
OBSAM(https://docs.google.com/file/d/1y8s2Slb_QL8SiY7Ciht5WhYxPsWkfQPS/v
iew) provides some data on the use of these routes. There are only studies on the use
of the Camíde Cavalls, a path that goes round the island by its coastal area, has a total
length of approximately 185 km, divided into 20 sections, and is signposted and
integrated into the network of Great Routes (GR223). Since its reopening in 2010, the
Camíde Cavalls has been used as a leisure and stroll through the local population, but
also has a significant tourist use as a hiking route, as a path to non-urbanized beaches
or, even as a venue for sporting events.
To use this trail for sporting events, or for groups of more than 8 horses, 8 cyclists or
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25 hikers it is necessary to have authorization. Through these authorizations it is
possible to estimate the number of users. In 2016, 21 sports activities were held with a
participation of 4,596 people.

4. Príncipe Biosphere Reserve
4.1: Environmental Value

4.1.1: Water-related Function

Water management for human use in Príncipe Island is the main responsibility of
the Government. The water management system for public use is still reduced and
mainly covers the capital city (Santo Antonio). The storage capacity corresponds to a
reservoir with 110m3, serving the city, while the remaining communities make use of
direct collection from rivers complemented by small tanks.
The water in the main reservoir is treated by physical and chemical techniques, in
order to reduce the concentration of sediments and potential chemical and organic
pollution. For agriculture and other uses, water is directly collected by the users in
rivers and other natural sources.
No underground water is collected in Príncipe BR.

4.1.2: Protection Function of Wild Animals and Plants

The forest of Príncipe is home to various endemic species of different taxonomic
groups, especially for some groups of plants and wildlife such as birds, bats, reptiles
and butterflies. The bird fauna of Príncipe (in conjunction with São Tomé) reaches so
high rates of endemism, which is considered an important area of endemism for birds
(Birdlife International EBA). Príncipe’s forests play a vital role in the life cycle of
most resident birds. Considering that the 28 resident species on the island, 23 are
forest species among which are endemic to the Dohrn’s Thrush-Babbler Horizorhinus
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Dohrn, Príncipe Drongo Dicrurus modestus, Príncipe Glossy Starling Lamprothornis
ornatus, Príncipe Sunbird Nectarinia hartlaub, Príncipe Speirops Speirops
leucophaeus, Príncipe Seedeater Serinus rufobrunneus-au-Prince Príncipe Golden
Weaver Ploceus princeps and also the Príncipe Olive Ibis Bostrychia olivacea
Rothschild, Príncipe Lemon Dove Apoplelia larvata principalis, African Green
Pigeon Treron calva virescens, Blue Breasted Kingfisher Halcyon Malimba dryas,
Príncipe Thrush Turdus-au-Prince [olivaceofuscus] xanthorhynchus, Príncipe Small
White-Eye Zosterops [ficedulinus] ficedulinus and the São Tomé and Príncipe Brown
Canary Serinus rufobrunneus rufobrunneus, endemic subspecies of the forest, it is
clearly important of this ecosystem for the preservation of these taxa. The terrestrial
herpetological fauna of Príncipe is no less surprising, registered a total of 17 species,
of which 14 species are reptiles and 3 are amphibians. As for the reptile species, one is
a common endemic to the islands of Annobon, São Tomé and Príncipe, three are
common endemic to the islands of São Tomé and Príncipe, six are endemic species
unique to the island of Príncipe, while three species of amphibians Leptopelis
palmatus are endemic to Príncipe.
With regard to mammals, the island of Príncipe houses four species of bats,
Rousettus aegyptiacus princeps and Eidolon helvum, two frugivorous megachiroptera
Hipposideros ruber and Pipistrellus sp., two insectivores microchiroptera and one
endemic subspecies of shrews Crocidura poensis. Of the known species of bats,
Rousettus aegyptiacus princeps megachiroptera and the microchiroptera Pipistrellus
sp are endemic to the island of Príncipe. The Pipistrellus species were recently
discovered and not yet described. Recent research papers indicate the presence of two
additional species of chiroptera, most likely Taphozous mauritiacus and the widely
distributed Chaerophon pumila.
In relation to invertebrates, the island of Príncipe has high levels of richness and
endemism in several groups with emphasis on molluscs and butterflies.
Despite the proximity to the West African coast, the fish fauna of the island of
Príncipe is poorer than that of the nearby continental areas. However, the lower
diversity is enriched by the existence of several amphiatlantic species such as
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Epinephelus ascension, Paranthias furcifer, Mulloidychtis martinicus, Bodianus
pulchellus, Chromis multilineata, Gnatholepis thomson and Melychthis niger, which
occur in coastal waters of the eastern Atlantic ocean islands such as São Tomé,
Príncipe, Annobon, St. Helena and Ascension.
In the marine environment, due to the wealth of the productive waters of the Gulf
of Guinea, there is a huge diversity of marine organisms from plankton to fish, birds,
mammals and reptiles. In this marine wealth which stands out for its fish fauna in
abundance or importance to the people of the island of Príncipe, are the Ablennes
hians species, Abudefduf hoefleri, Abudefduf saxatilis, Acanthocybium solandri,
Acanthostracion notacanthus, Albula vulpes, Alecto Alexandrian Alepocephalus
australis, Alphestes afer, Aluterus scriptus, Anthias anthias, Apogon beardless,
Apsilus fuscus, Argyropelecus gigas, Auxis thazard thazard, Balistes punctatus,
Bodianus pulchellus, Bodianus speciosus, Boops boops, Bothus guibei, Caranx crysos,
Branchiostegus

semifasciatus,

Ceratoscopelus

warmingii,

Cheilopogon

melanurus,

Caranx

Chaetodon
Clepticus

hippos,
robustus,

africanus,

Cephalopholis

taeniops,

Channomuraena
Cynoglossus

vittata,

senegalensis,

Dactylopterus volitans, Decapterus macarellus, Decapterus punctatus, Dentex
congoensis, Dentex macrophthalmus, Drepano African Elagatis bipinnulata,
Epinephelus adscensionis, Epinephelus goreensis, Euthynnus alletteratus, Galeoides
decadactylus, Hemiramphus balloon, Holacanthus africanus, Istiophorus albicans,
Katsuwonus pelamis, Lagocephalus laevigatus, Lobotes surinamensis, Muraena
robusta, Pagrus caeruleostictus, Paranthias furcifer, Selene dorsalis, Scorpaena
laevis,

Sparisoma

rubripinnis,

Sphyraena

barracuda,

Stegastes

imbricatus,

Thalassoma pavo, Thalassoma newtoni, Trachinus lineolatus, Uranoscopus polli , and
Uraspis secunda Xyrichtys novacula among many other species.
In coral reefs, in addition to several species of corals, there are various sponges,
sea squirts and anemones painting the sea of yellow, orange, red, purple and brown, in
addition to several species of echinoderms, molluscs and crustaceans that make up the
rich marine fauna of the Biosphere Reserve proposal.
From the ornithological point of view, the coastal and marine Biosphere Reserve
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proposal of Príncipe is a great place for nesting, feeding and resting of some species of
pelagic seabirds such as the Brown Booby Sula leucogaster, the White-tailed
Tropicbird Phaethon lepturus, the Madeiran Storm-petrel Oceanodroma castro, the
Black Noddy Anous minutus, the Brown Noddy Stolidus anous, the Sooty Tern Sterna
fuscata and the Bridled Tern Sterna anaethetus.
Also noteworthy for several species of sea turtles and whales that frequent the
waters of Príncipe and the importance that this area has for the reproduction of these
species that are mostly endangered.
Príncipe Island BR plays a key role in biodiversity conservation, as one of the
main objectives of the BR is to promote nature conservation (habitats, species and
landscapes) and its sustainable use. Together with the relevant governmental
departments and other stakeholders, the BR promotes conservation, awareness and
sustainable use of biodiversity, in particular linking these activities to tourism,
agriculture and fisheries.

4.1.3: Other Function

Soil Runoff: No data is available about soil runoff in Príncipe Island. However,
landslide and coastal damage due to sea storms may have contributed to soil runoff,
which was not possible to calculate.
No data is available in terms of figures but some losses are identified at the level
of infrastructures and other facilities, especially in urban areas close to rivers. Small
agriculture plots were also reported to be destroyed by river floods.
For the moment, BR is contributing at the level of awareness and environmental
education for students and the general public, calling the attention for prevention and
best practices on soil conservation and protection.
Landslide: During the last 5 years several landslides were reported, some of them
with significance and repeated in critical sites, namely, Praia das Burras, Praia Abade,
Belo Monte, Telele and Preaia Inhame. Economic and social loss is not quantified but
in some cases the vulnerability of communities and infrastructures led to the
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investment in resettlement of hundreds of houses, damage and repairing roads and
coastal areas also affecting artisanal fisheries light infrastructures.
Príncipe Island BR has no specific function or administrative capacity related to
the prevention and management of landslides but it contributes at the level of
awareness and education both for schools and the general public, in cooperation with
the civil protection and environmental authorities.

4.2: Social Value
4.2.1: Value as a Site of Tourism

The List of Tourism Resorts, Hotels, Pensions and local Lodges operating in the
BR: There are 17 officially registered accommodation units operating in Príncipe
Island BR. Tourism is one of the major economic activities in the BR together with
agriculture and fisheries.

<Table 1-12> List of Hotel, Pension/Residential and Local Lodge on Príncipe
Island BR
Hotel
Bom Bom Island Resort
Resort Sundy Praia
Hotel Roca Sundy
Hotel Belo Monte
Resort Makaira Lodge
Horal Rural Abade

Pension/Residential
Residendencial Príncipe
Residendencial Beira-Mar
Residendencial D&R
Residendencial Arca de Noe
Residendencial Apresentacao
Pensao Palhota
Pensao Mira Rio

Local Lodge
Cubata Guigo
Haja Vida
Ozorio Umbelina
Simao Pedrop

The total annual average number of tourists in Príncipe Island is around 1,200. As
some hotels, resorts and residentials are new, no statistics are available for comparing
and detailing any trend. However, annual tourism revenue by tourism resort is not
available.
All hotels offer tour visits covering both the natural and cultural aspects of the
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island, including bird watching, whale and dolphin watching, marine turtle watching
combined with landscape appreciation and hiking trails. The Biosphere Reserve, in
cooperation with some hotels launched a network of trails (Biosphere Trails) that
correspond to old and less used trails that cover different sites and areas of the Island,
from mountains to coastal zones, forests and beaches, some of them are also linked
with farming and fishing communities.
The BR also promotes specific educational activities for students and visitors
aiming to learn about the natural and socioeconomic features of the island and
environmental action, especially related with biodiversity conservation and waste
management. In the case of educational activities oriented for students, they are part
of the Education for Sustainable Development Plan that was established by the BR
and the Regional Government. This plan has also complementary activities designed
for the general society, including tourists.

4.2.2: Cultural Value as a Site of Cultural Activity

Once the BR coincides with the total area of the Island, all socio-cultural activities
happening on the Island are part of the BR events. In fact, the BR is used many times
as the subject complementing and extending the traditional activities, which allows the
introduction of a sustainability approach and actions to traditional activities. Some of
the most relevant activities are linked with religious tradition as well as to historical
dates such as the discovery of the island, Independence Day, autonomy day etc. All
these festivities and events are always open to foreign participants and some of them
are becoming a touristic attraction with a growing interest and participation by foreign
visitors. The main event attracting visitors is the S. Lourenco festivities that occur in
mid August (15th) integrated in the Culture Month that covers the entire month of
August every year.
Sports, walks and picnics are also promoted in special days as part of the local
tradition leading to concentration of population and visitors in particular sites of the
island.
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Most of the events are organized by the Government, the Biosphere Reserve and
communities, as well as by special committees specifically created in particular cases.
Participation is always significant due to the small size of the island, proximity and
dimension of the population and the strong sense of community.
During the last years, and with the contribution by the BR, particular attention has
been given to cultural aspects that were abandoned, such as the use of the local
language, theatre and popular representations, music, handcraft and typical
gastronomy that are also being integrated by hotels as part of the experience offered to
the visitors. Through this, there is a significant and growing sense of self esteem and
interest for traditional knowledge and culture that also opens many opportunities for
intergenerational activities. Tourism, as giving value to all these activities is
considered as a driver for supporting local culture and traditional knowledge.
No specific activity is promoted by the BR, although cooperation with local
organizations is maintained for each specific cultural activity. Also the BR brings
cultural groups (music and theatre) to annual activities promoted by the BR such as
the commemoration of the BR anniversary, seminars and congresses, etc.
There is a growing interest of young people on cultural heritage with an active
participation in all events which contribute to the increase of self-esteem and cultural
identity.

4.2.3: Religious Value as a Site of Religious Activity

The majority of the population in Príncipe Island is catholic although other
religions and animist practices are also part of the way of life. Santo Antonio, the
patron of the city capital of Príncipe Island (St. Antonio city), S. Lourenco and other
catholic entities (eg. Jesus birth in Christmas, Jesus death in Easter) are the main
religious festivities on the island.
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4.2.4: Scientific Value as a Site of Scientific Activity

During the last 5 years, Príncipe Island was used for several research initiatives in
different scientific fields. Research carried out on Príncipe Island attracted the
international scientific community in different areas, such as biodiversity (marine and
terrestrial) ecology, conservation, climate change, language, history and archaeology,
among others. In some occasions, the research work was carried out under the format
of a scientific expedition while in others it was as part of academic work within
Master and PhD projects. Some of the most significant research activities carried out
in Príncipe Island BR during the last 5 years is as below.
BioPríncipe Expedition 2016 – scientific expedition aiming for establishing a base
line for the marine habitats and species mapping and assessment of conservation status.
This expedition was run by the BR in cooperation with local organizations,
government and international universities. The results of this expedition include an
inventory of marine species and habitats, mapping of marine habitats around the
island and a first assessment of conservation of marine biodiversity. Also included was
a first assessment of micro-plastic in coastal areas and beaches around the BR. São
Tomé Príncipe Biodiversity Project is the designation of a series of Scientific
Expeditions organized by the California Academy of Sciences that annually promote
field work aiming to make the inventory of terrestrial and marine biodiversity of São
Tomé and Príncipe, including the Príncipe Island BR. The main results of these
regular expeditions include the description of new species for science, endemic from
Príncipe Island BR, and an update of the inventory of terrestrial species of animals
and plants.
Since more than 10 years there is a major project ongoing on conservation of the
marine turtles in Príncipe Island, which is sponsored by several international and
national organizations in cooperation with the Government authorities and the BR.
From this project, monitoring of marine turtles, and specific conservation and
education initiatives are promoted, including Zero Capture, which promotes
interdiction of hunting marine turtles.
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Master and PhD Students in different scientific subjects from cultural, social and
natural sciences are coming every year to Príncipe Island BR and developing
individual and specific research. During the last 5 years, the number of Master and
PhD students visiting Príncipe Island BR accounts to 14.

4.2.5: Educational Value as a Site of Environmental Education

The BR in conjunction with Governmental authorities and other stakeholders
promote a significant number and diversity of learning activities about environment
and ecology, for students and for the general public. Regular conferences covering
relevant subjects such as waste management, pollution, nature conservation, natural
resources management (soil, water, and fisheries), climate change, and biodiversity,
among others are organized by the BR every year. In special moments such as the
commemoration of the BR anniversary and environment related international days
(Forest day, World Oceans Day, Environment Day, etc.) are also commemorated with
special events for the public. These educational and awareness activities often include
conferences, seminars and field activities, in some occasions with the participation of
international guests.
These activities, combined with the environmental learning promoted by schools
and the rest of the awareness raising and education for sustainability activities
promoted by the BR, the local Government and other stakeholders are contributing to
a visible increase in pro-environment attitude from citizens.
Príncipe Island BR established a Local Action Plan entitled Education for
Sustainable Development Action Plan, which covers all school community and the
general public. This means that the entire population is touched by environmental
education activities and programs promoted by the BR. One of the most relevant
projects in this sector is the Water & Recycle Challenge Project, promoting the use of
renewable bottles and the reduction of the use of plastic bottles which lead to the
collection of more than 1 million plastic bottles during a year and a half.
The number of students participating in environmental activities promoted by the
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BR per year is around 3000. The number of citizens is 8000 which means, the whole
population.

4.2.6: Value as a Healing Site

A part of the Biosphere Trails (see above), there are no other open air health
related activities in the BR. Other specific sports activities are promoted every year on
special occasions, such as the Biosphere Marathon on the anniversary of the BR, but
not explicitly addressing health and welfare. Scouts, sports clubs and other community
organizations are held jointly with the BR organized walks, beach cleaning and other
open-air events including physical activity but not specifically oriented to health
objectives.
However, visitors and locals report a high appreciation for the natural landscape
diversity of many areas of the BR as inspirational sites from where psychological
benefits are evident. Personal communication from several visitors at their departure
also mention the positive impact of the general environment, landscape, serenity, and
the natural features of the island as one of the most important assets that the Island
should preserve and the value of them for the sense of well-being that they
experienced during their visit. Some visitors mention that they felt connected with
nature.
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Chapter 4
The Value of Island and Coastal Biosphere
as a Source of Carbon Sink
- To be completed by May, 2020 -

Chapter 5
The Implications of the Value of Island and
Coastal Biosphere Reserve
- To be completed by May, 2020 -

Chapter 6
Summary and Conclusion
- To be completed by May, 2020 -
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