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Office of Natural Resources and Environmental Policy and Planning
(ONEP) has been conducting the Journal of Nature and Environment
for longer than 10 years. Regarding the technology change, creative
content and multi-channel, readers could easily access to various sources
of interested data.

The Journal has been adapted to deploy every 6 months instead of every 3 months. However,
the important and interested columns in the Journal are uploaded and published monthly resulting in
improvement of understanding about ecological information. After promoting six columns, the ONEP
would combine the columns in the Journal and publish on the ONEP Website and Facebook (https://
www.onep.go.th/publication-ne/ and Facebook: https://www.facebook.com/onep.gov.th). The columns
have been deployed since January 2022. The column related to the interest of the world heritage site
is published on the website in January. It is introduced that many the world heritage sites have been
differently listed with three types in the column “Road to UNESCO Triple Crown”. Next, the parrots
living in Wat Suan Yai (temple), Nonthaburi, wanted to be protected in the column “Protect Last
Flock of Near Threatened Species — Alexandrine Parakeets” at Suan Yai Temple”. The good practice of
conservation and rehabilitation for forest resource is illustrated in “Nam Pang Model Brings New Life to
Nan’s Forest”. Then, the accounting system included the economical and the environmental aspects
is applied to manage natural resources and environment in the country with “Knowing the System of
Environmental-Economic Accounting”. In addition, cryptocurrency is interested in public but it might
significantly consume high energy in “Cryptocurrency and energy consumption”. “Into the Future with
innovative E-Fund Map”, this column relates to initiative tools to improve natural resource management
in the Environmental Fund Division, ONEP. In this opportunity, the editorial hopes this Journal could
promote ecological resources and motivate readers to conserve and protect ecosystem differently.
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unesco

United Nations
Educational, Scientific
and Cultural Organization
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unesco

United Nations
Educational, Scientific
and Cultural Organization
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Padungwit Hongsamart

Policy and Planning Analysis Officer

Office of Natural Resources and Environmental Policy and Planning

ROAD TO UNESCO




Thereis a possibility that
Thailand will be designated
as the country receiving the

prestigious UNESCO Triple

CI‘OWII or the land with conserved landscapes
meet programs set by the United Nations Educational,
Scientific and Cultural Organization (UNESCO)
in three types. They are

1 World Heritage Site under the Convention
Concerning the Protection of the World Cultural
and Natural Heritage,

2 Biosphere Reserve Area that covers
terrestrial or coastal ecosystems or areas with both
terrestrial and coastal ecosystems, and

3 Geopark thatis conserved by integrating the
geology and community development through the
connection of different functions such as community
way of life, culture, archeology and tourism.

Currently there are only three countries,
namely People’s Republic of China, Republic of
IKorea and ltalian Repubilic, selected and awarded
the UNESCO Triple Crown.
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o AR Peopie’s Repui)lic of China,

its World Natural Heritage has karst landscape featuring
soluble limestone dissolved by rain to form sinkholes and caves
as well as underground waterways which created by the erosion of
limestone. These landforms are found in Shilin in Yunnan province,
==] Libo in Guizhou province and Wulong in Chongging province.
They were inscribed in the World Natural Heritage list in 2007.

Maolan Biosphere Reserve Area in Guizhou province
is known for the conservation of subtropical evergreen forest
in limestone landscapes where inhabited endangered species.

Shilin UNESCO Global Geopark in Yunnan province
is famous for its beautiful unique landscapes of rocks in shapes

such as pinnacle columns, swords, mushrooms and towers.
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unesco

United Nations
Educational, Scientific
and Cultural Organization

Republic of Korea,

Jeju Volcanic Island and Lava Tubes is the
World Natural Heritage Site situated about 130
kilometers from the southern coast of the Korean
Peninsula. Jeju Island is the largest island in Korean
Peninsula. The island is divided into three areas

comprising (1) MountHallasanNationalPark, (2) Seongsan

Ilchulbong Peak, and (3) Dangcheomuldonggul
Lava Tube. They were inscribed as a UNESCO’s
Biosphere Reserve Area in 2002, a World Heritage Site
in 2007 and Jeju Global Geopark Sanbangsan in 2010.
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Ttalian Republic, -

-,

Cilento and Vallo di Diano National Park with the Archeological Sites of Paestum and Velia and the Certosa
di Padula was inscribed as a World Heritage Site in 1998. It was designated as a Biosphere Reserve Area in 1997
and listed as a UNESCO Global Geopark in 1998.

The Dolomite Mountains, with their glacial landform and limestone mountain system, were listed by UNESCO
as a World Heritage Site in 2009. The Ledro Alps and Judicaria Biosphere Reserve are located in the Trento region in
the north of Italy and between the Dolomite Mountains and Lake Garda. Adamello — Brenta UNESCO Global Geopark
is situated in the Italian sector of south — central Alps, in the western part of Trentino region. It is an essential area of
geological history of the Alps.




Vol.11 No.1 | January - June 2022 | NATURE AND ENVIRONMENT 15

Thailand

was awarded the UNESCO recognition for two types of natural
treasures in Nakhon Ratchasima. The first crown is the World Heritage
which Dong Phayayen — Khao Yai Forest Complex was listed as a World
Heritage Site in 2005,

covering five Protected Areas including Khao Yai National Park, Thap Lan National
Park, Pang Sida National Park, Ta Phraya National Park, and Dong Yai Wildlife Sanctuary.
Dong Phayayen — Khao Yai Forest Complex exhibits the connectivity of huge ecosystems

significance for biodiversity conservation and being habitats for many endangered species.

The second crown is Sakaerat Biosphere Reserve which was listed as a Biosphere
Reserve in 1976. It is the site for data collection about environmental factors in tropical
forest and the research station on dry evergreen and dry dipterocarp tropical forest.
Thailand has applied to get Khorat Geopark awarded as a Global Geopark since 2019. The
area is outstanding for its cuesta topography or double parallel cuestas to form more
than 20 mountains. Many dinosaur fossils, petrified wood and ancient elephant fossils are

found in Khorat Geopark. The application is now under the consideration.

Thailand has the opportunity to be inscribed as a UNESCO Triple Crown for its
natural properties, similar to the above-mentioned three countries if Khorat Geopark is
certified as a UNESCO Global Geopark for its geological significance for the conservation

of petrified wood and ancient elephant fossils.
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Certosa di Padula. whc.unesco.org/en/list/842. Search on 23rd September, 2021.
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Mr. Chaiwiwat Montrichaiwiwat

The scene of Alexandrine
parakeets resting on top of lofty
Yang Na trees is fairly familiar
to residents in communities around
Suan Yai temple in Bang Kruai
district of Nonthaburi province.
However, the urbanization had
diminished food sources for these
endemic birds sothereis a cooperative
attempt from various related
parties in conserving Alexandrine
parakeets, a near threatened

species of people in Bang Kruai

Significant mission to

“protect last flock of near threatened
species Alexandrine parakeets”

at Suan Yai Temple

Editorial team

district. The editorial team
would like to present an article
about Alexandrine parakeets
through an interview with Khun
Chaiwiwat Montrichaiwiwat,
a volunteer devoting his life to
conserve national parks, wildlife
and plants. He has foreseen the
primacy of this rare flock of birds that
may face the extinction in the future
if there is no conservation initiative.
Khun Chaiwiwat is also an avid

birdwatcher observing the behavior

and the growth of birds at Suan
Yai temple for a long time. He has
collaborated with other volunteers
in communities of Suan Yai temple
to create Facebook pages:
The last flock of Alexandrine
parakeets#Wat Suan Yai and Trav-
el in Bang Kruai to create aware-
ness and encourage officials and
the general public to help protect
this flock of birds.
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Knowing Alexandrine parakeet

Alexandrine parakeet has its scientific name as Palaeorniseupatria. The bird is named after

Alexander the Great, a king of the ancient Greek kingdom of Macedon who brought the bird from

Asia to widely known in Europe. The parakeet has its origin in West and East Asia and other islands in

Andaman Sea. Alexandrine parakeet can be found in all parts of Thailand except in the South. It is listed

as a protected wildlife under the Wildlife Conservation and Protection Act, B.E. 2562 (2019), prohibiting

people from capture, hurt, hunt, own, sell or buy the animal otherwise any law violators will face both

fine and imprisonment.

Suan Yai Templein
Nonthaburi: habitat
of the last flock of
Alexandrine
parakeets

Suan Yai temple is situated
at Moo 2, Baan Wat Krajome,
Wat Chalor sub-district in Bang Kruai
district of Nonthaburi province.
The temple complex covers
the area of around 11 rai. It is
surrounded by many large shady
trees including the significant 200
-year Yang Na trees (Dipterocarpus
alatus) which are the habitats
of Alexandrine parakeets. Khun
Chaiwiwat, who lives nearby, has
regularly visited the temple to
observe the birds. He elaborates

“...Alexandrine parakeets gathering

at Suan Yai temple originally
are Thai species but in the
last 2-3 years, there are some
Indian species found in the
flock. The two species are
almost identical and difficult to
differentiate. However, Indian
Alexandrine parakeets have their
unique character with bigger size
and larger black nape band
as well as darker body color.
My observation reveals some
Indian parakeets in the flock
as well as some pet birds as

identified by their leg bands.

These birds here do not
approach people but they can
live harmoniously with people.
The birds leave every morning in
search for food in neighborhood.

The changing landscape of

Nonthaburi province, where fruit
orchards have turned into housing
developments, has forced the
birds to fly farer to Bang Yai,
Rama V and Thaling Chan areas.
Some birds find feeders in nearby
houses where owners feed birds
for over 10 years. Their diets
normally are sunflower seeds that
can be bought from any pet shops.
The parakeets also eat other seeds,
buds, fruits and young leaves from
trees including Sea Almond, Ivory
Coast Almond and Horsfieldia Irya.
Many such tress are found around
the pond in Suan Yai temple,
providing food sources for the
birds though the food may not

be as abundant as in the past...”
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These birds here do not
approach people, but they can live
harmoniously with people 99

Behavior of Alexandrine parakeets

Alexandrine parakeets generally live together as a small flock but they will separate as a
couple during breeding season. They will start paring in November to December and mating until January.
Female birds will lay eggs around 3 weeks after mating and spend 19-25 days to hatch the eggs.
In March, some chicks already grow feathers and have curiosity so they emerge from the nest, allowing
observers to see them. In a nutshell, the chicks take around 2 months for the incubation period. When
Alexandrine parakeets start pairing, male birds will show their fatherhood by feeding female birds. During

the incubation period, female birds hatch eggs in the nest while male parakeets take responsibility to

feed their couples several times a day. When chicks are out of their shells, both parents will go out to
find food but the food will be fed only through the mother.

/ﬁ'l
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that have natural hollows such as iron wood.

However, in Nonthaburi province, the tree that
is suitable for being the habitat of Alexandrine
parakeet is Yang Na tree. All elderly aged over 70
years old in the neighborhood say in harmony that
they have seen these Yang Na trees since they
were children. There were more of Yang Na trees
in the past but they gradually died one by one.
The latest one died 3-4 years ago, leaving only the
remaining 2 Yang Na trees. The falling of large trees
impact the living of parakeets because birds will
not have place for the nest, they will just come

for food and sleep...”

The centrality of Yang Na
trees

Khun Chaiwiwat emphasizes that “Yang Na
trees” are extremely significant for the survival of
Alexandrine parakeets as the tree is consider the
birds’ homes. “Yang Na trees have the height over
15 meters and natural hollows that critically necessary
for the parakeets whose natural behavior is to lay
eggs in nest or holes extremely high from the ground.
Alexandrine parakeets can also live on other large

lofty tree or other tree aged over a hundred years



Therefore, the natural propagation of
Alexandrine parakeets requires the protection
of large trees as the birds’ habitat. If the
parakeets cannot find any hollows to make their
nests, there will be no mating. In each breeding
season, finding the holes for nesting is the factor for
successful expansion of the flock. Communities
have tried to help the birds by placing artificial nests
on the trees. Khun Chaiwiwat provides additional
explanation that “...One of Yang Na trees at Suan
Yai temple has 11 natural hollows while another
tree has only 2 holes. On 12th August, 2020,
4 artificial nests were placed on the trees but it
took over a year for the birds to trust and start
making their habitat in those nests. In the past, the
artificial nests were set on the same horizontal
level which was not suitable. Alexandrine
parakeets used only one of them while other
two artificial nests were occupied by red-breast
parakeets and another one left vacant. Volunteers
plan to put up another 4 artificial nests in May,
2022 by placing them at different height near top

of the tree to match more of the bird behavior.

These 5-7-kilogram artificial nests will be secured

with wire to prevent accident...”




——
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Risk of extinction of Alexandrine
parakeets

In addition to the lack of habitat due to fewer

numbers of large trees, Alexandrine parakeets are also
threatened by enemies such as mynas and squirrels that
enter the nest to steal eggs. Human are also their nemeses
as the birds can be raised as pet birds with their ability
to mimic human speech. Some hunters capture the birds
from their nests, which is a prohibited activity. People
desiring to keep Alexandrine parakeet as a pet bird should
buy it from a legal breeder. Khun Chaiwiwat notes that
“..All parties should collaborate to conserve the birds
through the public relations to create awareness that
these birds are wild animals so they should not hurt or
capture the birds. Alexandrine parakeets have lifespan of
25-30 years. They begin mating after 2-year old and can
give birth to as many as 20 chicks during their lifetime.
The birds usually lay 2 eggs or the maximum of 3 eggs.
However, the average here is 1-2 chicks emerging from the
nest so we can use a pair of binoculars to observe their

unique characters...”

Cooperation to conserve

Alexandrine parakeets

Khun Chaiwiwat discusses about the conservation
of Alexandrine parakeets that there is an attempt to ensure
that all member of surrounded communities acknowledge
the existence of the birds so they can be part of the
mission to protect the birds. A club will be created with
the purpose to conserve Alexandrine parakeets at Suan Yai
temple so members can discuss how to manage the area
to diminish impact to the birds and how to upgrade the
area to bring development of a green area that deserves

future conservation.
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“..Yang Na trees at Suan Yai temple are the production sources
of Alexandrine parakeets in Nonthaburi because they are the trees with
highest number of nests in the province. There are 2-5 nests in other areas
but here more than 10 nests are found, producing 5-10 chicks annually.
Adult Alexandrine parakeets from here enter the flocks from other areas
but they always come back for mating and producing offspring. There are
around 30 birds in the regular flock but around 5-10 birds from Ratchapruek
come to the temple for communal roosting at around 2 pm and leave 5 pm
to sleep in Ratchapruek area where is the gathering location for more than

100 Alexandrine parakeets from everywhere...”

Besides Alexandrine parakeets, there are also other species at
Suan Yai temple but all of them are garden birds such as Asian koel, dove,
tailorbird and red-breast parakeets. The red-breast parakeets can best adapt
to the environment as they can nest in many places such as buildings,
beams and other trees so they are successful in enlarging the flock.
Communities at Suan Yai temple welcome all tourists who want to observe
the birds but they should be careful not to make loud noise to scare the
birds away. These birds grow up in the city and live on the trees so they
live at a distance from human. Therefore, there is no impact to the birds

when visiting tourists take their photos.

Organizations assisting on bird

conservation

Currently, there are several public and private organizations
paying attention to support the conservation of the last flock of Alexandrine
parakeets at Suan Yai temple in Nonthaburi province. Department of
National Parks, Wildlife and Plant Conservation joins with the communities
to conserve the birds through activities such as erecting signs to educate and
create awareness about prohibition of trading and owning of Alexandrine
parakeets which is a protected animal. Royal Forest Department sends arborists
to remove banyan tree that grows in the middle of the Yang Na trees and
restore their roots to ensure that these trees will continue to be the habitat
for the parakeets. Office of Natural Resources and Environmental Policy
and Planning supports the education and study on Alexandrine parakeets.
Private sectors, particularly Electricity Generating Authority of Thailand, help
improve the landscape and trim the shape of trees In addition, communities
of Suan Yai temple are welcoming assistance, recommendations from any
persons. They can come to discuss plan and work with the communities to

conserve this last flock of Alexandrine parakeets at Suan Yai temple.
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\ Editorial Team

Wildfire is an ongoing problem found every year especially in northern
provinces of Thailand where large forest areas were destroyed by the fires.
Even so, villagers in Nam Pang subdistrict of Mae Charim district in Nan
province have succeeded in adjusting their way of life to restore the humidity
to the forest in their homeland. The Editorial Team would like to present the
story of a new life of Nan’s forest through an interview with Khun Sawat
Thamraksa, a subdistrict headman who is at the forefront of raising awareness
of communities to develop “Nam Pang model” for sustainable management of land and
natural resources since the early stage. The team also interviewed Khun Somphol Paengkuntha about the
cooperation to solve bushfire problems in the areas. He is an official of the National Parks, Wildlife and Plant
Conservation Department under the Conservation Area Management Office 13 (Phrae) and stationed at Mae

Charim Forest Fire Control Station.



Khun Somphol Paengkuntha

v/ Origin of haze and forest burning

Air pollution problems particularly smoke and haze
occurred by several reasons such as burnings of crop residues and
agricultural wastes, community wastes burnings, roadside weeds
burnings, construction of industrial factories and burning fuel from
vehicles. However, the northern part of Thailand is mountainous
region with alluvial valleys so the smoke and haze in the North
and Nan province mostly caused by forest fires. Khun Somphol
explained reasons of wildfires in Nan that “... Forest fires are caused
by humans such as picking wild products from the forest, animal

hunting, improvidence, area burnings due to wrong belief that
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it is necessary to burn cultivated areas after maize harvest
to ensure good yield in next crop. Local people also
believe that the area burning will help bring desired natural
produces such as mushrooms, phak wan and grass for animal
husbandry. These factors cause repeated fires in the forest and
consequently the air pollution. Mae Charim Fire Control Station
has tried to create the awareness about the impact of forest fire
while trying to campaign against the burning and educate the
locals that natural produces do not derive from the area burning. With
on-going action, local villagers have more understanding about the
problem and begin to cherish the forest. Moreover, the station has
tried to establish good relationship with communities, asking them to

join in building fire barriers, battle against forest fires, patrol and

monitor the fire. Each village has its own wildfire volunteers...”
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v/ Environmental impact from community’s
agriculture

Villagers in Nam Pang subdistrict have taken up the career in
agriculture long ago but in the past their way of life was the shifting
cultivation. For example, a family might reserve 5 land plots for
farming but shifting to cultivate only in 1 plot each year, leaving the
remaining plots to naturally recover. The reason behind that was the
restriction on equipment and labor so the agriculture in the past was
polyculture farming for the living. The country’s agricultural system
has evolved with the development of machinery, fertilizer, seeds
and capital investment for farmers to grow maize. Farmers then grow
commercial crops for the living while expanding to cultivate maize in
all reserved plots at the same time. When all families did the same
thing, and burned the areas after harvesting, the mountains stripped
bare and drought covered the area. Most farmers cultivate on areas
without a land right or in other word they encroach the forest. The
total forest areas in Nam Pang subdistrict are about 270,000 rai with

around 10,000 rai of maize plantation areas.

v Management of upstream forest reforestation,
natural resources and environment

Khun Sawat Thamraksa was a village headman in Nam Pang
subdistrict in 2000 and later he has become the headman of Nam
Pang subdistrict. He has realized the change in way of life towards
commercial agriculture that impacted the environment and created
smoke and haze. In order to reduce the impact on environment,
he has begun campaigning for forest conservation while looking
for methods to encourage villagers to diversify from monoculture
farming to mixed-crop cultivation or perennial crops to generate
sustainable income in the long term. There was an initiative to grow
rubber trees in 2003. It takes 7 years to be able to collect the latex.
More farmers in Nam Pang subdistrict have switched to grow rubber
trees. Currently, there are more than 1.000 rai of rubber plantation in
the subdistrict. This movement can help reduce forest fires because
it cut area burnings after the harvest of maize, diminishing the risk
of forest fires and smoke and haze. Meanwhile, rubber plantation is
still the monoculture farming as it is only the switching from maize

that harvested annually.
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Khun Sawat Tham.réksa

e

[ Beginning of Nam Pang model and community participation

The success in switching to mixed-crop farming has been pushed by the “Forest Reclamation
Policy” issued in 2014 by the National Council for Peace and Order led by Prime Minister Prayut Chan-o-cha.
A total of around 1,900 rai of maize plantation areas were seized from 134 villagers. The areas are
located in Doi Phu Kha National Park and Mae Charim National Park under the supervision of the National
Parks, Wildlife and Plant Conservation Department. The areas also located in Nam Wah — Mae Charim
Reserved Forest under the supervision of the Royal Forest Department. Villagers of Nam Pang subdistrict
have tried to find the solution for this crisis. Khun Sawat recalled about the beginning of Nam Pang model
that “... If we let this policy to be implemented, there would be more problems for the locals. Rubber
trees that were about to yield the latex would be seized. Villagers and communities’ leaders sat down
to discuss the solution that eventually came out as Nam Pang model. They bargained with the sovernment

requesting the right to remain living in land plots inherited from older generations while promising not



to encroach more of forest areas through systematic area

measurement. The villagers designed the system to adopt
mixed-crop plantation to create green areas as desired
by the government. They agreed to cut maize plantation
by 20% each year, requiring a total of 5 years to
completely terminate maize cultivation. Those areas will
be used to grow other perennial trees such as coffee,
cocoa, cashew nut and tamarind. There are 285 farmers
participated in the project, growing trees on a total of
4,253 rai of land. There were more than 100 meetings
to first grow the forest in the heart of people before
actually planted the first seedling in the area around late
2017 to early 2018...”

In additional to concrete cooperation
among villagers to push for Nam Pang model,
private companies which used to benefit from maize
trading for a long time but suspended the trading of
produces harvested from untitled land plots, have
stepped in to show their responsibility through the
funding of seedlings, water system and cultivation
knowledge to guarantee the success of crop switching.
Although the agreement of Nam Pang model requires

only 20% of maize cultivation reduction each year, some
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farmers voluntary replace 100% of their land with other
crops in the first year. Those who gradually cut their
maize plantation have grown some plants that can
be harvested in a short period while waiting for perennial
trees to yield fruits. They grow zingiber that can be
harvested after 1 year but if farmers do not want the
money, they can keep the crop grow in the soil and

harvest after 2 years.

Khun Somphol Paengkuntha supports Nam Pang
model saying that ... 1totally agree with this project. Farmers
have to change their way of life from growing maize that
requires higher cost from hiring workers to harvest, ivesting
in fertilizer and pesticides so it was not worth
cultivating the maize. Farmers turn to perennial trees
that provide long-term yield such as rubber, cashew
nut and tamarind. Such adaptation will help reduce
forest fires because owners of perennial trees will
build fire barriers around their land to be certain that
if the fire occurs, it will not spread to burn their trees.
Nowadays, the forest fires in Mae Charim district reduce
significantly. There are only 47reports on wildfires
since the beginning of2022. The fireswere

containable in small aeas and distinguished



within 1 day. Another reason contributing to the reduction in forest fires is the provincial order banning burmings

of forest, agricultural wastes, earbage and roadside weeds during 15" February to 20" April, 2022. If
villagers want to_ burn agriculturalwaste before the period, the leaves would be too wet and
difficult to burn. The burning after the prohibition period will also be troublesome as the
rainy season is about to start. Mae Charim Fire Control Station will continue to publicize the
impacts of forest fires, problems of haze affecting health and establish the cooperation between officials and
communities to jointly monitor and battle the fire. Any person seeing the fire should report to a community
leader who will coordinate with officials to fight the fire together. The station has tried to get budget allocation
from the government to support for fuel and necessary fire-fighting gears and meals for wildfire volunteers

especially during February to April when the forest fires are eminent...”

Khun Sawat Thamraksa adds about Nam Pang model that “... At the heart of Nam Pang model, there
are 4 principles which are 1. To provide food security for the locals; 2. To provide sustainable income from
mixed-crop plantation; 3. To ensure better environment as local people will look after to maintain the fertility
of the forest at the proportion of 91% of total areas in Nam Pang subdistrict; and 4. The government’s policy
must be fair so local people will not be taken advantage. When Nam Pang model brings food security and
sustainable income, the locals have incentive to conserve the environment, help monitor forést fires and
build check dams. We want Nam Pang model to be the solution for the fourth principle on the certification
of land use right on original land plots but not in the form of land title deed. The locals view that Forest
Reclamation Policy has a restriction as it offers each family the right to use 20-rai of land for 30 years. They
are worried that what will happen after 30 years? If there is a change in policy and the government reclaims
the land, what will villagers do? Therefore, the locals came together to present Nam Pang model as the

solution for villagers to live their life along with conserving the environment....”
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[/ Plan to increase income from processed farm products under community
enterprises for the sustainability

Nam Pang model has an integrated operation with the establishment of a community enterprise to
absorb produces from farmers at fair prices, slishtly above market prices. The enterprise will process those
farm products and offer a channel to create sustainable income for villagers. The locals still suffered from
the government’s projects in the past which they believed the government to cultivate some particular
crops but they could not find the market for their crops, causing damages to their investments. In order to
establish the confidence for project’s participants, the community enterprise was set up 2 years ago to create
marketing network with private sectors. Companies such as Charoen Pokphand Group have assisted on the
marketing. The enterprise has already produced some products such as processed cashew nuts. It offers to

buy raw cashew nuts from farmers at 2 baht a kilogram higher than the market price.

Eadas LN N

[_| Goal of Nam Pang model in the future

Headman Sawat concludes about the future of Nam Pang model that “... We plan to set Nam Pang
model as a tourist spot offering edible products. The project aims to maximize the utilization of natural
resources, offer knowledge about the restoration of natural resources for the general public, and create
a blueprint of Nam Pang model as the prototype for other areas with similar problems in Thailand. Nam Pang
model did not initiate by private sectors or the government but it was the result of the fight, the explosion
of villagers’ feeling to create a new way of life. At this preliminary stage, it is possible that Nam Pang model
will be applied in other subdistricts in Mae Charim district and create a tourism network for the district as
a whole. It is not only a subdistrict project. In addition to farming, there are also other careers such as fabric
weaving, dessert making and etc. If tourists come to the area, they do not come only to see the beauty of
nature but also to learn about the adjustment of way of life, how villagers develop Nam Pang model as
a zero-burning community full with green area, and how villagers live harmoniously and sustainably with

the nature...”

Currently, Nam Pang villagers have implemented Nam Pang model for almost 5 years since the
first seeding of perennial tree was planted in the soil. They have added green forest to Nan province and
Thailand. In the future, the project may be upgraded to an agroecosystem and become the prototype to

drive the policy on national management of natural resources by local communities.
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Amidst the rapidly changing of global situations particularly in the
field of science and technology, private sectors have adapted strategies
to survive their organizations.

However, it is also important for government agencies to keep up with the changes, correctly serve public
demands, manage big data and encourage public engagement that will eventually lead to the disclosure
of useful information. The key to those goals is the government’s strategy to develop “state innovations”
whether it is service innovation, innovative ideas, policy innovation, systematic innovation or other innovations
to assist government agencies to increase their operation efficiency through new modern and convenient
platforms. Currently, more digital systems have been applied by state agencies such as electronic documents

to replace the paper,
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one-stop service centers, online registration, and online payment. Those agencies also apply
several features free of charge on the Internet to upgrade the organization’s systematic data management
to easily and conveniently present required results, which is useful to drive operations in different fields
matching the country’s strategy on digital development for the economy and society. Thailand has set

a long-term direction on the development to drive the economy towards “Digital Thailand” that will

propel the nation’s economic and social development to stability, prosperity and sustainability.

The Environment Fund is a government agency that provides financial mechanism offering budgets

for different parties such as government units, local administrative organizations, private sectors, environmental
Non-government Organizations (NGOs), and educational institutes. The fund, allocated as loans or
subsidies, will be spent to support organizations to implement projects related to the promotion and
conservation of natural resources and environment. Presently, the Environment Fund supports over 1,700
projects with total amount of 16 billion baht. With the supported fund, there are the success in various
dimensions such as model communities on garbage sorting at origin, forest conservation and restoration,
biodiversity conservation, community forest management, environmental learning centers, nature trails,
community products, pollution treatment and removal as well as the creation of network to care and
protect natural resources and environment. These projects reflect the role and the achievements of
the Environment Fund in its position as the allocator of fund to conserve the country’s environment,
provide data quintessence for other agencies and the general public that can be applied for further
development and extended the success to other projects. The Environment Fund has realized the
significance of upgrading the management of successful results so it has initiated an innovation process on

“Data development of the Environment Fund with geographical information system: E-Fund Map”.
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| | Apply Google My Map, a free
digital feature on the
| | Internet, to help on systematic
I [ management of organization
Change the pattern of — - data, collect information for
management of successful | SUTET o e T [ presentation as geographical
results to easily access, read.mess BEgation, information, that become the
modern, convenient for use and _’ e RIS tO(?I <4t F’ origin of service innovation of
| cover all target groups for | technology, capacity of the Environment Fund under
projects supported by the RElsgieliand Ereativi, the project known as Data
| Environment Fund since 2010 | development of the
I to the present. [ Environment Fund with
geographical information:
| | E-Fund Map.
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It aims to manage a large amount of information about favorable outcomes of the Environment Fund

that stored in form of Microsoft Office documents which are difficult to access so the information will be
transferred to the Geographical Information System. The process begins under the principle “Start where you

are. Use what you have. Do what you can."

Regarding the utilization of innovation prototype: “Data development of the Environment Fund with
geographical information system: E-Fund Map”, users will view the achievements of the Environment Fund
in form of geographical information that divided into 8 categories; 1) Green area, 2) Network of Environment
Fund supporters, 3) Models of garbage sorting at origin, 4) Management of wildfire and haze, 5) Community
products, 6) Water treatment, 7) Learning centers, and 8) Biodiversity. The information will be presented in
3 types of shapefiles including point, line and polygon with explanation, image and location that covers details

of the route, distance and time to the pinned location.

URL for testing.the proto-
type of E-Fund Map https://
www.google.com/maps/d/
edit’mid=19GgZ1QVN0O65Sx-
ULBum5ZAchXuMN2IRi&us-
p=sharing

‘QRcode for testing the
)

prototype of E—Fund...‘s 7
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Photo: E-Fund Map innovation shows details of project name,

explanation, image and location.

and northern-style sausage); and 6) Community products of

Bu Phram subdistrict of Prachinburi province (organic salted
eggs). When users click on their interested products,
the screen will show product name with explanation, tele-
phone number of project coordinator, image and location so
users can buy selected products via the phone or travel to
that specific location. The category of Learning centers will
show 16 centers across the country that received funding
from the Environment Fund such as Ban Huay Saphan Samakki
Community Forest Learning Center in Kanchanaburi province
which features processed wild products and natural trail on
forest conservation and ecological system of community
forest; Yang Na Learning Center in Chiang Mai province
disseminates knowledge about Yang Na conservation for
communities and being a knowledge hub on history and
culture of Yang Na road between Chiang Mai and Lamphun;
Learning Center on Biodiversity of Khok Jik - Talok Forest in

Maha Sarakham province offers experimental plots for

This article presents examples of
information about the achievements of
the Environment Fund in 2 categories.
The category of community products will show
6 projects of pilot community products
supported by the Environment Fund, which are
1) Community products of Khao Khwan
Foundation (organic rice, instant rice germ
drink, and essential oil from flowers);
2) Community products of Om Koi Lovers
Group (organic Om Koi coffee and herbal
teas); 3) Community products of Green World
Education Foundation (4 varieties of organic
rice); 4) Community products of Community
Organization Council of Nong Rong subdistrict
in Kanchanaburi province (honey and hand-
woven loincloth);, 5) Community products
of Network of Village Natural Resources and
Environment Protection Volunteers of Na Dee

district (organic rice, organic dried banana
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surveying and monitoring changes
in biodiversity and being a learning hub
for the youth and the general public;
and feathering in the photo is the
Water Onion Learning Center in Ranong
- Phang Nga province, which is the
breeding ground and dissemination
center of water onion conservation
knowledge so users can have an
eco-traveling trip to study about the

world’s endangered endemic plant.

The E-Fund Map has brought benefits covering 3 levels which are for people working in the organization;
for users, stake-holders, network and the general people; and for the quality of natural resources and
environment as it will help reduce procedures and time while adding a channel for quick and convenient
access to the information. It also provides a channel for public relations and dissemination of organization’s
performance to the public as well as establishing the integration of information among related agencies.
This results in the development of personnel capability in the organization for better data management
as any person has opportunities for unlimited access to information without restriction on time and places
so it saves time and cost. The E-Fund Map also adds a public relations channel for communities to promote

income creation and prosper the economy.

It is also a tool to assist on natural resources and environment management at all levels as well as
being a model on promotion and maintenance of environmental quality that can be effectively extended or
enhanced at operating level. Moreover, the Environment Fund also sets guideline to promote the connection
of the E-Fund Map with other online media of the fund such as website of the Environment Fund, Smart
E-Fund application, the Environment Fund Facebook and G-mail to ensure equal access to the innovation
among all users in all target groups and create the connection to bring wide utilization of information of
the Environment Fund’s achievements. A handbook on “Data development of the Environment Fund with
geographical information system: E-Fund Map” is published as an E-book to transfer knowledge of procedure
and method of innovation creation for people interested in the issue. The Environment Fund surveyed the
satisfaction among 65 users of the E-Fund Map from inside and outside the organization. It was found that 71%
of users satisfied with the E-Fund Map at good level. Most users viewed that the map is useful for effective
planning and management of natural resources and environment. They offered some suggestions for the
development of the E-Fund Map in the next stage such as greater public relations to attract more users, adding
database in other fields and updating information of supported prototype units. The Environment Fund will
use the survey results as the guideline on planning for the development of the E-Fund prototype to create
effective service innovation for users’ satisfaction. The directions for development of the E-Fund prototype

in the next stage are as follow.
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Add data on the Environment Fund’s achievements to cover
all funded categories such as green energy, water conservation,
local wisdom, innovation in garbage and waste management,
environmental art, campaigning and raising awareness of

the conservation of natural resources and environment.

Create a connection of the Environment Fund network and
project owners to allow them to update their own achievements
in the system with a review system alerting the administrator to

confirm updated information.

Add chatbot or automatic answering system for users. It is an
important tool in the digital era as it will help users to get their

required information prior to contacting an officer.

Develop an e-registration and automatic counting system to
create a database on surveying the interests of users, that can be

used to improve and develop the E-Fund Map in the future.

There is a team of officers from the Administration Division of the Environment Fund help manage the
E-Fund Map. They are responsible for updating the information to be up-to-date and regularly confirming the
information with the networks of the fund nationwide to ensure the accuracy of the information. There will be
an evaluation of the system usage once or twice a year to improve the database to best suit users’” demand
and to assure that the networks of the Environment Fund and all groups of users receive correct, accurate,
convenient and quick information matching the demand. This will definitely confirm the sustainability of the

E-Fund Map innovation.

The Data development of the Environment Fund with geographical information system: E-Fund Map has
provided the inspiration for the idea on service innovation prototype that applies geographical information
system as a tool to manage big data of the organization that presents as the map, which is easily accessed,
interesting, convenient and also covers all target groups via modern platforms. This will help establish the
cooperation on the integration of information and state services in line with the government’s policy and the
country’s development plan. The general public can get information conveniently, quick and transparent at low
cost and the information can be examined. The E-Fund Map is an innovation to support the implementation
of missions set by the Environment Fund for its role as an efficient state service provider that offers database
available for internal and external organizations to integrate information among agencies. This will lead to
sustainable management of natural resources and environment, along with the development and application

of innovation to drive the organization to the future with strength and stability.
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and energy consumption

Suphinthra Saeng-aroon Practitioner Level of Engineer Provincial Energy Office of Phrae
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It is absolutely undeniable that the cryptocurrency is a hot topic due to its wild
volatility in prices traded on different platforms. Some people may be familiar with
the names of 7 digital currencies whether it is (1) Bitcoin, (2) Ethereum, (3) Bitcoin Cash,
(4) Litecoin, (5) Cardano, (6) Dogecoin and (7) Ripple or XRP.

Do you know where does each digital coin traded on the platforms come from? How does the
creation of each crypto coin in term of the environment and the energy have a trade-off for which costs? Is it
truly worthwhile to use cryptocurrencies? There is also the question of how to add value or develop
cryptocurrencies to ensure that they will thrive sustainably without any criticisms or disputes in the era of

disrupted technology based on the Green Economy.
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The above procedure requires high
efficiency computers. The higher the
efficiency the computer, the higher
electricity it consumes for operation in order
to compete with other diggers hunting for
the “Bitcoin”. This is the reason of huge
electricity consumption to create a Bitcoin

as the reward for diggers.

Alex de Vries, a Blockchain system
specialist from PwC, presents a study
result on Bitcoin mining indicating that each
Bitcoin transaction consumes the energy
of between 491 and 765 kilowatt-hours
(kWh) while typical money transfer via the
bank will consume the average energy of
only 0.4 kWh. The reason for such high

Bitcoin is a digital currency that can be used without an intermediary,
that makes it different from current monetary transaction which has the only
server center at the bank or the government. However, Bitcoin transactions

require a large number of computers to process and collect information
from the beginning of the procedure until the final stage. This huge
computer database must be accurate and consistent throughout
the whole system to ensure the security and prevent the fraud or different
kinds of data theft. There is also a process known as “Bitcoin
mining” that needs to confirm the transaction on Blockchain
system by letting computers to guess the numbers. That means
every computer has compete to solve mathematical equations.

The particular computer that successfully solves the equation

or guesses the correct numbers first, will get the right to

record a new transaction into the network. The award

granted from such Bitcoin mining is the Bitcoin itself.

L E S SN
electricity consumption by the computer during Bitcoin mining
is from attempts to use algorithms to process computer data in
order to create the access and build information security while

digging for the Bitcoin.
Bitcoin mining in foreign countries

China was the largest source of Bitcoin mining in
the world a few years ago. Later, the Chinese government
legislated a law prohibiting Bitcoin mining so Bitcoin facilities
have gradually moved to Southeast Asian countries such as
Vietnam, Myanmar and Cambodia. These countries have less
strict laws while their space rental rates and electricity bills
are cheaper than other regions. Due to the electricity-hungry
nature of Bitcoin mining, the factories normally prefer
electricity generated from cheap coal, which is the main
reason for problems of greenhouse gas emissions or the origin of

the global warming.
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More Bitcoin mining, more global warming?

“Cryptocurrency mining consumes the electricity more than the energy consumption of the whole
Netherlands.” “The world uses the electricity for Bitcoin mining at the same amount of the electricity
consumption in the whole Netherlands.” “Is it true that Bitcoin is the reason behind global warming?”
These sentences are heard frequently along with the mining of digital currencies of investors. Cambridge
University presents its Cambridge Bitcoin Electricity Consumption Index (CBECI) demonstrating that the energy
consumed by Bitcoin mining equals to the amount of carbon dioxide emissions by Argentina in one year.
The process of Bitcoin mining is that computer must be encrypted in Bitcoin system to compete in hash
calculation at the fastest. The winner will get Bitcoin as the reward. There are a total of 21 million Bitcoins
to be available globally. As of now, more than 18.5 million Bitcoins have been confirmed in the system. It is
quite certain that normal computers will not have sufficient power to dig for more Bitcoins so it is necessary
to resort to equipment and specialized computers with advanced processing system. These computers will

require huge amount of the electricity to operate and dig for more Bitcoins.
Comparison of energy consumption of each Bitcoin transaction

B Fach Bitcoin transaction consumes the energy equivalent to 453,000 transactions via Visa.

B Bitcoin’s electricity consumption per year is at 50 Terawatt-hours (TWh), the same amount as using
all electric kettles in Europe for the whole year or the electricity consumption of Cambridge University for
365 years.

B Global Bitcoin networks consume the electricity more than 7 Gigawatts (GW) or equal to 64 TWh for
the whole year. This accounts to 0.25% of the world’s electricity consumption which exceeding the power
consumption of the whole Switzerland during the same period.

B Fach Bitcoin transaction consumes the electricity at the same amount of power used in watching
YouTube for 99,351 hours.

B Bitcoin is the cryptocurrency consuming the most electricity per hour at 951.58 kilowatt-hours (kWh),
follow by Ethereum at 42.8 kWh, that is higher than banknote production which consumes only 0.044 kWh.
Moreover, Bitcoin still consumes electricity higher than XRP which uses 0.0079 kWh. Transaction requires

the least electricity consumption is Visa that uses only 0.0008 kWh.

® Comparing of other types of transactions, it is found that “Mastercard” is the transaction that uses
the least electricity at 0.0006 kWh.
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B Fach Bitcoin transaction consumes between 491 and 765 kWh, which is extremely high comparing to
the electronic wiring of money via the bank that consumes the average of 0.4 kWh.

B The estimation of 220 million Bitcoin transactions per year (the maximum projection) will require
electricity consumption equals to the amount of energy to power 149 million ordinary light bulbs.

Comparison of carbon dioxide (CO,) emissions in one year from different transactions

§ Ethereum’s I a Banknote’s CO2 emission ,A N
‘ [ ]
L)

| ] " -
| CO, emission is at 324.11 million tons. is at 95.4 million tons.

. Bitcoin’s CO2 emission 3 4 XRP’s CO2 emission ("./4
& p o |
% . is at 20.95 million tons. is at 0.014 million tons. _/’

<

M- Visa's CO, emission 5 6 Mastercard's CO, emission 9{ ‘ilﬁ

is the least at 0.0006 million tons.<*

Each Bitcoin transaction Z &A successful Bitcoin E
u ] <
]

emits carbon dioxide 710,000 times more mining produces carbon dioxide equals
than conducting a transaction via Visa. to the charging of 7 billion iPhones
at the same time.

is at 0.0024 million tons.

Comparison of energy consumption by Bitcoin mining and other industries

When comparing the amount of electricity consumption between Bitcoin mining and other industries,
the Bitcoin mining consumes around 136 TWh per year, which is about 10 times lower than chemical industry.
Bitcoin mining also consumes the electricity lower than other industries such as iron and steel, paper,

cement and information. However, gold mining consumes around 131 TWh per year, which shows no significant

difference in power consumption from Bitcoin mining.
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Challenge for Bitcoin mining in the future

Many economic agencies across the globe are alert about the electricity consumption and the carbon
dioxide emissions from cryptocurrency mining. The European Central Bank issued its concerns regarding too
high carbon dioxide emissions of cryptocurrencies. The Bank of Italy presents information indicating that in
2019, the Target Instant Payment Settlement (TIPS) of Euro Zone has carbon footprint lower than Bitcoin by
40,000 times. Bitcoin became a highlighted agenda at the United Nations climate Change Conference (COP26)
in Glasgow. The United Nations has also tried to find methods to prevent the growth of digital currencies due
to concerns of excessive greenhouse gas emissions that may create long-term impact in the future. There
is also the “Crypto Climate Accord”, led by Rocky Mountain Institute. The project insists that it has no
target to delay innovations in digital currency industry but it wants to encourage the design of projects using

Blockchain to consume less energy than the current amount in the future.

From the above information, an attempt to get something should also consider the aspect relating to
the environment and environmental cost. It should be a core issue that the world has to realize and jointly
handle technology development or any new innovations in the world in order to create the shield against
possible consequent problems. The issue should be accounted for from the commencement of any project
from the designing, the operation, the result, the application and value added for further innovations and
technologies in the future. For example, the development of cryptocurrencies should use 100% of renewable
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energy for the whole system, modifying and developing algorithms or highly secured accuracy confirmation
system for mathematical equations that requires lower energy for the processing. This will help reduce
problems of pollution and greenhouse gas emissions. Essentially, it is the innovation development based the
environmentally friendly principle. Moreover, it will help stimulate the innovation development that responds

more to the changing way of life of humans.

For Thailand, the environmental issue has been widely debated and highlighted all the time. It would
be good to analyze, replicate all aspects of development lessons from foreign countries in order to develop,
prevent and create Thailand’s own tools to handle possible problems arose from the development.
Lessons from Bitcoin mining, crypto coin digging factories or cryptocurrency transactions should not be ignored.
Though these technologies and innovations may change the world to the metaverse, developers should not
neglect to take into account that “every good development should not create a problem or leave a traumatic
mark on anyone particularly the nature and the environment that has always sacrificed for human
beings from the past to the present.” Nowadays, it is not difficult for developers in Thailand to figure out
that the environmental issue should be accounted for from the beginning of designing and pay attention to the
environment in all steps and procedures until getting the results if the country will seriously develop all
industries covering every dimension of the development. At least, it will make us proud that we have bettered

our way of living without taking advantage of the environment anymore.
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Have you ever doubted why an area severely encounters the
drought but another area within a stone’s throw is abundant with
water? That may be because the problem-free area can manage
ad-hoc situations well. However, if that particular area still continues
to rely on the management of ad-hoc situations, it may eventually

end up having the same fate as the neighboring area next year.




Vol.11 No.1 | January - June 2022 | NATURE AND ENVIRONMENT

81

natural resources and the environment?

The reasons are that it lacks systematic
problem management and accurate information
for a decision making so it cannot effectively
manage resources in the area. It is also possible
that policy makers are without sufficient information for the
planning or assessment of the worthiness, the environmental
impact and the people quality of life. Therefore,
what should be done to acquire accurate and useful

information for planning or formulation of policies to manage

For the acquiring of information for planning or decision

making, currently, there is the application of the System

of Environmental-Economic Accounting (SEEA) as a tool to

help in the planning for integrated management of natural

resources and environment by considering the worthiness

of the economy to bring effective utilization of natural

resources. Information for analysis under the SEEA will cover

roadmap implementation.

several fields including the economy, environment, physical
science, geography, national accounts and the country’s
official statistics. Several countries have already applied this
concept on their environmental management. For example,
Malaysia conducted a roadmap for the 2016-2022 System of
Environmental-Economic Accounting for the management
of natural resources on energy, water, emissions from
energy consumption and agricultural land. A committee and

working groups are appointed to drive the progress of the
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Ecosystem
is the systematic relationship that exists in a common environment such as

the relationship between plants, animals and humans. The ecosystem services arise from elements
existed in the ecosystems which function and benefit humans both directly and indirectly. Ecosystem
benefits can be divided into 4 aspects. They are (1) Production and services from ecosystems such
as food, clean water and weaving fibers; (2) Maintaining ecosystem balance such as flood prevention,
reduction of land erosion and deduction of climate variability; (3) Supporting of production process
such as increasing nutrients circulation in soil and maintaining soil surface balance; and (4) Cultural

benefits such as scenic beauty, religious rituals and beliefs, education and recreation.
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Each group of the ecosystem is different depending on the area, resources, economy and human activities
in that area. Each ecosystem has both intra-relationship and inter-relationship such as the exchange of
resources or activities that impact the economy and the society like the movement of population between

ecosystems. The relationship is demonstrated in Figure 1.

e Figure 1: Relationship between existing ecosystem assets, intra- and inter-ecosystem flow
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The System of Environmental-Economic Accounting

comprises essential factors as follow.

1. Ecosystem Extent means that the size of resources in the ecosystem measured in rai or square
kilometers. The area has resources and other elements such as water basin and farm land. The ecosystem
extent collects all information of the ecosystem in the area including change information in each period.

2. Ecosystem Condition represents the overall condition of an ecosystem in a specific period to
show the quality and quantity of resources in the ecosystem while setting the benchmark consistent to
the ecosystem characteristics. This will help define functions of an ecosystem, its resilience, resumable
functions and appropriate benchmark.

3. Ecosystem Service is the area owned and managed by a juristic person, a private or a government
organization. The ecosystem will bring benefits to the owner, the society or the majority of people. Some
ecosystems have been managed by the government such as national parks or protected marine areas.

4. Monetary Ecosystem Asset is the account of existing natural resource stocks with recorded

changes both for the increase and the decrease.
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types of resources and other environmental
factors as well as the ecosystem condition
of the studying period.

Figure 2: Ecosystem accounts and relationship
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The System of Environmental
-Economic Accounting allows people
to understand the values of natural
resources that contribute to uplift the
quality of life. Policy makers can apply
the known values on their planning for
further decisions, cost-effectiveness
analysis and raising awareness and
social realization about the resource
utilization. During the assessment
process, there will be the consideration
of ecosystem extent, types of resources
and other environmental factors as
well as the ecosystem condition of the
studying period. This will help evaluate
ecosystem services physically or
quantitatively prior to the monetary
assessment. Changes within ecosystems
will impact cost of existing ecosystems

as shown in Figure 2.
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The application of ecosystem account that recorded information about the environment,

the ecosystem, the economy and information presented in table with the map will help explain the benefits

that people will receive from the ecosystem, depending on natural stocks in the area. The map will identify

the location and size of the ecosystem, the ecosystem services and beneficiaries such as the general public,

private or government sectors. For example, the natural filtered water will benefit people living downstream as

demonstrated in Figure 3.
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Figure 3: The relationship of resources in the ecosystem and its services to beneficiaries
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From the above information, the System of Environmental-Economic Accounting
on ecosystem services can be used as a tool to manage resources in local ecosystem
and link economic and environmental data to establish the understanding about
the ecosystem services and its contribution to production economy, the consumption,
the accumulation, the depletion and an increase of natural resources. The information
can be used by related individuals for decision planning and development
of the assessment of the nation’s prosperity.

The merging of the SEEA with the map will bring clarity on the understanding of resource circulation
and changes in ecosystems. However, the storage and collection of the large amount of data related to
many parties or organizations for the SEEA analysis will require a tool or mechanism to drive or establish the
collaboration among agencies to ensure serious implementation and receive information for the maximization

of the resource management.

Reference

United Nations, European Union, Food and Agriculture Organization of the United Nations, Organisation for Economic Co-operation and
Development and World Bank Group, 2014, System of Environmental-Economic Accounting 2012: Experimental Ecosystem Accounting, Retrieved
on March 22, 2022 from https://seea.un.org/sites/seea.un.org/files/seea_eea_final_en 1.pdf

United Nations, SYSTEM OF ENVIRONMENTAL ECONOMIC ACCOUNTING: Ecosystem Accounting, Retrieved on March 22, 2022 from https://
seea.un.org/ecosystem-accounting

Sukhothai Thammathirat Open University, 2016, Economics Value of Ecosystem Services. Retrieved on April 22, 2022 from https://www.
stou.ac.th/stouonline/lom/data/sec/ Lom21/03-01-2.html



J1sa1ssssuB1aNa:avinadou
NATURE AND ENVIRONMENT



ainanuilEunana:
Ofca of ral Itmins a Enwmnul

nensadli magod 2 Bu 12 #\.‘J'ﬁmmﬁ 6 W

" Tip<o Building Tower 2, 12
n 0 2265 '6500 fnsms 0 :
¥ zis 6500 Fax : :5 65






