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Articles in Nature and Environment Journal in 2020, the second quarter, were prepared during the nationwide implementation of
the State of Emergency Decree to control the spreading of Corona Virus Disease 2019 or COVID-19. Therefore, ONEP News column is
related to internal operation within the Office of Natural and Environmental Policy and Planning (ONEP) to support the prevention and
reduction of the spreading of COVID-19 under the government’s policy. Articles in other columns are related to the operation to
promote biodiversity and the reduction of greenhouse gas emission. Interesting topics about the operation that benefits biodiversity
include the organic agriculture using vinegar in rice fields, which farmers are encouraged to apply the method and several of them have
succeeded in applying technologies in agriculture while still being environmentally friendly. There is also an article about the
development of protein sources to replace meat in the future. Articles about the reduction of greenhouse gas emission into the
atmosphere include the management of food waste that may be generated by modern trading businesses which are department stores,
supermarkets, convenience stores as well as government agencies, temples and households. The management aims to cut food
losses and take food surplus out of the food system prior to becoming food waste and distribute food surplus to people with the
demand or needy people so they will have sufficient food for consumption and reduce the opportunities for creating food waste. The
column about Black Soldier Fly, hero on organic waste management at origin has introduced the worm that can effectively decay

organic waste and able to help manage food waste.
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Editorial Team

The global outbreak of novel coronavirus
disease 2019 or COVID-19 and the report
of infected cases in Thailand since
January 2020 stimulated the Office of
Natural Resources and Environmental
Policy and Planning ONEP to set up
its ONEPCOVID-19 Center to provide
information on disease surveillance
measures against the COVID-19. The

measures are as follow.
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Personnel, returning from countries listed as a country
1 at risk by the government, remain at home and refrain

from going to work at the office for a period of 14 days.

Issue announcement requiring personnel to monitor
and prevent the spreading of disease by not approve
2 or permit individuals to travel to or transit at a country
at risk. They may be asked to cancel or postpone their
travel plans until the end of the outbreak of COVID-19.

Allow Work from Home by clearly divide personnel
3 into groups with specific members in each group. Pre-
pare at least 2 teams to work at a time, overlap work-

ing hours as suitable to the context of an emergency.

The system for personnel to report remote working

from their residences is created.

5 Information related to the prevention of the virus outbreak

regularly via internal broadcasting is disseminated.

Only one door for personnel to enter and leave the
building is designated Security officers are required to
6 take temperature checks and attach check-stickers to
all personnel and visitors who enter or exit the

building to bring convenience for the supervision.

Officers spray disinfectant to sanitize areas within the
ONEP as well as all government’s and visitors’ vehicles.
7 Maids are required to use disinfectant to clean all
public areas such as stair rails, evaluators, doors,
conference room equipment (microphones, computer

monitors, desks, chairs, etc).

Hand sanitizer liquid loothes cere provided at finger-scan
machines and in front of evaluators as well as prepare
8 alcohol gel inside all government’s vehicles. Limit
number of evaluator riders to reduce congestion and

prevent the spreading of disease by set standing points

for 4 people at the 4 corners of the elevators.
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In order to ensure that personnel can con-
tinue their work during the virus outbreak,
each group/ division has initiated measures

as follows.

1

Measures for internal operation; Each group or division

prepares supplementary data storage in external
drives to backup historical data which is the
continuous operation from previous work. Line groups
nve set up to coordinate within the division or
sending and receiving urgent information. personnel
in each division is trained to be replaceable at work.
Communication channel with outside agencies is

identified by using the office’s email addresses.

2

Measures for conferences; Remote online conference

via VDO conference or VDO call using applications
ZOOM and Cisco Webex. aes organized. Manual for
conducting electronic conferences as guidelines for
remote online conferences was prepared, in line with
regulations set by the Ministry of Digital Economy and
Society.

3

Measures for project cooperation; Trello program were applied in project management to follow up work

results and systematically manage the data. Natural environment Line groups for networks to submit
information and results of assessment of environmental quality of natural sources were set up so local
networks can report situations in their own areas instead of waiting for field officials to inspect the situations.
Guidelines for project inspection in preparation for environmental impact assessment reports were provided
so project owners can inspect the area themselves and submit photos or videos with clear dates and times
and certify the correctness of such information, which will be used in consideration for the approval of the

environmental impact assessment reports by the specialist committee.
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Information related to preparation for this disease

outbreak has been used by ONEP as guidelines for
work continuity management plan. ONEP, under the
public health emergency situation, set strategies and
measures to respond to public health emergency that
covers issues including personnel, office building,
technology and data, devices and tools and
stakeholders. The measures include setting up
minimum number of personnel required to work in
the workplace to ensure the continuity at work on
document and committee meeting; clear guidelines on
working from outside the office or work from home and

guidelines on management of technology and data.

5[0P GORONAVIRUS!

GOVID-13
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¥ Food Recovery Hierarchy

Source Reduction & Reuse

Ret i SUrpius 100

Feed Hungry People

Donate extra foods to food banks, soup kitchens and shelters

N/
v

Feed Animals

Divert food scraps to animeg

Industrial uses
Provide waste oils for rendering and fuel conversion
and food scraps for di on to recover energy
Composting
Create a nutrient-nch soil amendment

Landfill /
Incineration
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Dr. Nichanan Tadkaew

Environmentalist, Technical Specialist Level

State of food waste problem

Food waste is defined by many people as only the leftover food from the consumption but in fact
the amount of food waste has increased constantly. Food and Agriculture Organization of the
United Nations indicates that there are 1.3 billion tons of food waste g¢lobally in each year, or
one-third of total food production. However, there are about 870 million people, or one -eighth,
across the world suffering from chronic undernourishment. The severity of hungry problem will rise
in line with the growth of world population every year. Food waste is also a major contributor to
methane emissions, accounting to 8% of all greenhouse gases released into the atmosphere. It also
causes enormous economic losses from the utilization of resources for cultivation such as land,

water, energy and other production materials. Huge budgets are allocated each year to manage food

waste so all countries should be encouraged to pay more attention to the food waste.
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RESPONSIBLE

Currently, the reduction of food waste has been put as
CONSUMPTION :
AND PRUDU[:TI"N a part of Sustainable Development Goals (SDGs) target

12 to ensure sustainable consumption and production

with the target to cut 50% of food waste in retail and

consumer levels globally by 2030 (B.E. 2573).

Learning...good practices from foreign countries 1 -
Several countries have reduced the amount of food waste by giving

the importance in all steps from the prevention of food losses, /‘.. N

reduction of food losses and management and utilization of food Jo -
waste before appropriate disposal. Such good practices can be 20 “‘/
witnessed from examples of these countries. 3

¥ Food Recovery Hierarchy

Source Reduction & Reuse

Reduce the volume of surplus food generated
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Donate extra foods to food banks, soup kitchens and shelters /7 V

Feed Animals

Divert food scraps to animal feed

Industrial uses

Provide waste oils for rendering and fuel conversion
and food scraps for digestion to recover energy
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France set a target to meet halve food waste in 2025
by entering agreements with food industries. There was
the legislation of law to limit the amount of organic
waste that private establishments can take to landfill.
Supermarkets sized over 400 square meters are forbidden
from throwing away nearly-expired foods but they have
to donate the foods for charities. Netherlands set a
policy and target to reduce the amount of food waste
by at least 20%, allocated budgets for business entities
to implement projects and activities to help reduce
food losses and food waste as well as encouraged
supermarkets nationwide to cook and sell food using
ingredients normally thrown away as waste.
Tax-incentive measures in Greece and Italy through
the issuing of law to waive value added tax (VAT) for
private sectors which donate foods to charities.
Hungary issued a law to waive corporate income tax
(not over 20% of value of food donated to charities
which is tax deductible). The United Kingdom set a
target to have no food waste entering the landfill by
2030 through requiring producers, distributors and
large-scale supermarkets reduce food waste from their
supply chain by at least 30% in 2025 and 50% in 2030.
There is the establishment of a fund to promote charities
working on food waste reduction and coordination with

non-profit organizations such as WRAP (Waste &

Resources Action Programme) to assist business
organizations analyze food loss channels and create
guidelines to cut food loss along the supply chain,
develop online system and initiate “Love Food Hate
Waste” project to offer guidance on how to buy and
consume food that is economical while reducing food
waste. The United States set a target to halve food
waste in 2030 with measures like financially support
the construction of factories to generate power from
food waste, issue law to specify clearly the expiry date
and create the awareness through media and manuals.
Countries in Asia such as Japan issued a law to reduce
the amount of waste entering the landfill while trying
to maximize power generation from waste as well as
utilizing food waste in order to promote domestic
material circulation and reduce the import of ingredients
especially for animal feed. Private sectors invest in
construction of biogas factories to change food waste
into methane for power generation and liquefied
petroleum gas production. Singapore set a strategy to
manage food losses and food waste to bring Singapore
to Zero Waste Nation under Sustainable Singapore
Blueprint 2015. The Zero Waste SG has implemented
through the Save Food Cut Waste project to disseminate

knowledge to the general public.
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1) Clear laws and regulations legislation is the
significant factor for these countries to succeed in
management of food loss and food waste with effective
law enforcement such as Recycling Act and Food
Recycling Act.

2) The difference in cultural and economic development
context in each country yields different methods in
the reduction of food loss Countries with relatively
higsh GDP per capita be more careful about the food
safety by throwing away nearly-expired foods or
donate them to charities and food banks. Island
countries emphasize on recycling food waste due to
their limited cultivation areas therefore their
governments have to strengthen the food security and
reduce the import of ingredients for animal feed by
encouraging the use of food scrap to produce animal

feed, oreanic fertilizer and etc.

Laws, policies and implementation
by mentioned countries can be
summarized as follow.

3) Measures to encourage private sectors to invest and
operate businesses supporting the management of
food loss and recycle of food waste whether it is food
transfer to charities, collecting and transporting food
scrap to various pickup points for entering compost
plants, animal farms, biogas plants as well as
investments related to degradation of food waste.

4) Participation and network connection among private
sectors, non-profit organizations, foundations, people
and governments that have roles related to the
reduction of food loss and food management. There
are operations to create awareness via media and
public relations, developing handbooks as guidelines
for food waste reduction and investment related to
food waste management. Moreover, there are also
organizations connecting business premises with

leftover foods and communities that want foods.



Situations and operation related to
food waste in Thailand

Municipal waste in Thailand is always on the rising
trend. In 2019, there were a total of 27 million tons of
municipal waste, 50% of which was organic waste.
About two-thirds of organic waste was food waste from
the preparation and cooking, leftover food and expired
food. There is no specific information about the amount
of food waste in Thailand. Related agencies have tried
continuously tried to promote the waste separation
and reduction of waste under the 3Rs principles
(Reduce, Reuse and Recycle). Some private development
organizations take on the duty to donate excess foods
to people in need, collect food waste to feed animals
and support various groups to process and utilize food
waste. Some large-scale retailers can cut food losses
by directly purchase produced from farmers and
distribute by themselves to reduce the losses of
vegetables through the management of the whole
processes including the separation, the storage, the
improvement of packaging, methods of transportation
and management of defected or damaged products.

Management of food losses

in Thailand

Office of Natural Resources and Environmental Policy
and Planning has studied and prepared guidelines for
management of food loss for sustainable consumption
in order to guide all related parties on the management
to cut food loss along the food production chain and
the food consumption. Those guidelines are as follow.
1) Develop food loss and food waste information
system. Thailand does not have sufficient information
about the amount of food waste that can truly reflect
the country’s situation and be able to use in setting
the target on management of food loss and food waste.
Therefore, surveys should be carried out to look into
causes of food waste and develop information system
recarding to this issue.

2) Prevent and reduce food waste. Most business
establishments and households have not yet separated
and managed food waste at the origin therefore
incentives should be offered to encourage the
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management of food waste at the origin, control the
amount of food waste from large-scale waste generators,
develop product distribution network, develop
capacity of packaging producers for quality preservation
and longer food life, communicate and exchange
information as well as develop education courses to
bring changes in behavior.

3) Support the distribution of excess food which is
unsold foods or too much for sell, nearly-expired foods
and defected foods but are still safe for consumers.
These foods are normally disposed with other
general waste. The focus should be given to the
preparation of guidelines and operational manuals,
operational supervision and promotion of distribution
of excess food.

4) Promote the utilization of food waste. Food waste
can occur from various methods. If food waste can be
separated and utilized to generate income, it will help
reduce expenses on transportation and disposal,
reduce emissions of greenhouse gases that will affect
the atmosphere. Therefore, the government should
promote private investments in food waste
management, develop technologies and innovations
on food waste management, develop food waste
management models suitable to urban society and
build capacity of local administration organizations.

The cooperation from all parties is the key to
the success in the reduction of food loss and
solving food waste problems. This will help
reduce the loss of resources and production
cost that lead to efficient utilization of resources,
reduce problems of municipal waste that affect
health, environmental quality and the situation
of climate change. It will increase opportunities
for some groups of people in the society to
receive sufficient food, establish sustainable
food security and support the operation to
reach the target of Thailand’s and global
Sustainable Development Goals.



WWeU - DQuIBu 2563 : Vol. 8 No.3 July - September 2020

- ”“"-*\1.;-;!-.\._

BIUNUAIR @@’W’ﬁﬁ’}ﬂ%ﬁﬂ%’%@ﬁ@ﬂﬂ

aa O

AU SNYeIN" 3

QU 111 505 (THA SCHOLARS OF SUSTENANCE FOUNDATION)

A8 NOIUITIUIBANT

Y w.a. 2563 Judiihlanedgfuaniunisallse
fndeli¥alalsun 2019 (COVID-19) Fsdamanszny
98195ULTIFBNINTTUNUATYTA AT NAYUTEINA
Adsszaulymununauedesoulnauslan nszs
AnIngeamisIINNITsEUInvadlalunguusuly
nAnsnARkayn1sUstan Taudedenrafinuniu
avuzatudafididanainuszmaninigseuin
dnsuuseinalndulszinafiaunsondanag
uwssUAufvnamanunseeansldegisieliies way
UNTRRAATTIUIUINNIUAUAATA DIATEIUAY
inTudsmsiimsdanisedhamunzauiiolilfian
nsgaydslulaeivauselevd

NsEssITIYRUarAwInaey atuil Jweth
avaundunualizes “drefudedsatmsdauiu
wadsnn” Tnenesussarsnislailenaduniualnm
1011 18y viseamusw fianisiielasinis yails
$nwemns e Lwaleled Useimelne (Thai Scholars

of Sustenance Foundation: Thai SOS) %ﬂlﬁﬁmmﬁ

warUanLa1usEaunIsainiIsiiulun1sas1eany
asgnininan1sdanisemsaduiuiedeauiia
aula

I
adULnNU

liinayatissndems



e
i

-

9MWNSEIUNY 138 Surplus Food Tufitinaneds
owmsudwSedulsenovresevsiilsllasulseny
laflds e uasduSuaniunnudesnisausiosis
slsomnsuis ownsnsetiosidesiiadlasaniasu
“msuilananew” Judlaininduomsiiasiu “viun
9187 UaeIMNIMANIINNTUITTAUVOLAY NTVLES
Alaildgaamm Likunasgunsudn uidwaonde
dsuguslae ormsdrufumaiidninsdy
Usglowtl mnanansndeseliiidesnisvideviauaay
uwnuitasitluiimteudesligauan dagturtlani
awanlaGos msdnnisvere s wavemsduiAy
fidwhdeiignnaniaeue dwsuuszmelveiinane
psAnsAINAALenvuiliALaulauwaAnnIsdase
onsaruAuliungdesnis wazliruddyiu
AN MBI WNITIRzdwe Sedasiiduneu Termun
NEU9T N1IATIIAUNIN UazMTNUSNYIMMTVS
2113 AUNMIisdlesurseuilng

an v L3

yailssnyems vive wealotoa Useinelny AnUTY

¥
= Yo o aan 1

Ietanfegdansyadiss 11 “..aulu 1oy, laduniu

(=

(Mr. Bo H. Holmgreen) iurminuansndivigsnagensiuas

Tvsuimsvualngnansusiilan waziilenalaidi

wnsawsululszwalnedulsesn nuitesvias
nmstiusnisgnAlulsausugnilufisduiumn

wazfidfgluvesndnunmiun wasdsiula ke

WNawAntunsawiea N sdMRUgRTUSInANdiAI Y
v a I~ .:! A o a
#9915 AUAAUULATING Food Rescue TgdianLie
YUABANUAIANILATIITLUUNITNTLAYDINTAIY
1Y IRESUUSIADIMNTEILLALINNISILSY HRARIANT
=1 ¥ v = d‘ % 1 d’ o 1 a
oI uAUaNTNINTINlATING Wete M TauLAY
wienuu desialugariisiaans wiliannsadifivenms
1o 1w T59S U guwy douannseAlunganne...”

[ MsanssssuBdIa:auu0dan. |

NATURE AND ENVIRONMENT

r



> 6 [ dumuniniay Special Interview |

WEBU - Joueu 2563 : Vol. 8 No.3 July - September 2020

ANSARNNISLNBS N

AU TN

8 A YV

JUINNBHIU

aa IS :Jl v A a
yads G uunelunisdessuunisinnisnd

Y

a

UszdvSnmuazaiaguareams Wneliverinnunege
Faaumensiudyn sy dennadsig 9 U
fufusnaemsdiuiu Tngemsfiuianalddesinu
NATLANSTUIUNIATITIRYsEAVE N dausinaf
53U N3Us3Y Msiuldguaiu Waufenismdueen
s wiinuazuenyszinn wddsnihenstuse et
U3 Gafimansaaoumasgiunneianeudieyig
failagTuusanmg

AMUIY B5U8TILALBEATTUUIANITENMTAIUAY
fail . vpatsuusernun i sy Futh
YouTHInaL NG UsilsiinasmasunIsaaInTSan e U
iAsygAe uarAnTum A sNes IidyanTm ey
donu drensasiszuusessy Gudusiiunvensly
uisilsgnamnssuiiuyssurandnaan1 Aausidun
oudaareh Faluiud muuasyuauiisuusemerms
Fauunuiuszanal 20,000 AUFBIAY NITANUBUDINIT
Faufunngusemndedogiuusmatuasldiesihnmely
voriaa7 13U Uasdunarifousinseiunasudndul
WINT WY 19711977

5InBeng USRI TunguALTilsiassavels
Ineduvadniwdiluiaauaansisineu insieaongy
AuTifpansAIITIBEaUAs Il IiireuTungu
dgeorgvSongugiinis ilevaeansignieludueims
uaznguivaril %Zﬁ”ﬁmuﬁmﬁaZ‘L/ﬁ’mmﬂmmwsz??@é’w
5 9 lirududumsnwmiensiauiAonssy...




A1369MD

o -4
LWBENAU

Tugiesuusnmsvinuvesyaiss Jguassnegling

13

ANUTY vondt “.. yallSiealated welymiuiaaly
néflazuinnevnsduAumilioudu Iadugaiinanis,
sosminanudlalinndu SeuinnewnsdiuAudy
LsmﬂmﬂfummmumLmanmﬂiﬂLLaa L‘wa']viumgwma
sossudmiuuinm dadu yadse Tuisdetmuntuin
iiesesiudmiuguiaa feusn fFuazhimsuitenis
flFunduduesuinanele wasdofiaes diindym
fuenmsiiuiarmmani neyadsiealoloansidug
Suemauies fudugeEusuilusnREundiaruian
mMsindunuveamyaisiasuduindoy fevauziu
JaymludiugFuuineifivuiu wu wEeneimsi

[ Nsassssudia:aauindau ]

NATURE AND ENVIRONMENT

27 )

vinaiiiesls msznmiliiusgnausnynauneAni
Huemnsfimdeluanu Fwmdmindisilenalsesue
wazefarudels 39350 9 fiswiie efuiuiyaise
fonsianunsaazuisdulymneald Tasenegndli
WUNINDINTINITUTL 5 ATY AOULINURAUANA WAL
vnauiliingflagsu uiveliaosdiSafissadaie de
AN MBS vilduannidlenuiundiaylale
N uazseuiudesildluiian Fadulemalasady
Taupadumn...”
Tagtunsusnmemsdiuiuainlsausunas e
Fsuauaulauasddidnsaunnndy Wuldandsuu
osduAuAfuUIARuiegszuing 20 fe 100
Alanduso Ty walulinuuniisiuiuie 2,800 Alandy
sofu derfuanudiSavesyaiisy fadrsmnuidosiuay
Juileeuiu waglnmsgrunmsulazdiionvsaiuiu

lngsnwiaunmaudilessu




NANTENY
1NN TUNTIEU
AN TEUINUDALSA

COVID-19

INTIPNUYDIDIANTTO M THATAITLNYATHAS
anussayAnse FAO wui Jagtulanudneaimvis
Ioeanaiudnwanusenslan usildlaynaunas
anunsanieeNsle Wnadaudt e 2557 Jitilng
o a & v | A =
fwuiindudszann 10 auawiel wenaini
INYANIIAINITUNTTZUIAUDY COVID-19 919aIMa
TAdNUSIUAUYINeIMNTUINGS 83 - 132 duAu

1idy
i

Tugsan1unsainIsUnsszuIAUedlsARnlR® COVID-19

Y]

ailse Aewhaumindu ilesainaninasugnavegayedn

[y

=3

wagiiseruruiiauiesmssuuianauIntu Auuze ldds
mshautasdang i ©. gl we. 2563 daudiiou
UNTIAL MIUIABINTARAENN UstnaensdulAud
U3megl 1.4 diusioTu vilyalBiealeteadesusundninasi
msduuineluraetu mszdesiunnesnefiifuinadian
Favuaifiesesiudeaniunisaimumnaundoniy Tusouty
e yailsy Sanundedlunmaihanunwaeldaisyuy
Usnaovnsinethwioides faumiesluBewesyaains
naznsvuds dszuviidaeulunisiuuinauazdsosuiag
sulUfsnIgIun1sshmanuare1nnaenIuNITNIENY
amsegnlsliliinansevuselasugnaluguwy o um3u
gmsluguau...” yadsiedlowea Useindlne Jadussdng
vilsiffunumemdegmiludsny Tasianzegraddutas
Ingmsanan yhliyadss Wuinsdnesanhevns uagiivane
mhssmilinualaGouimsdnnsemnsdiuiuiieds
AsumeauldlanazSnuiamnin



A3FUUSALALAIRDD1MTAIUN LT LU LUV 67

wndu FdudaestanssuuuazdiuiiAeadodd
UsrAnBnmBstu inga dhils LLazmaUﬂqmﬁuﬁﬁ%ﬁu
3 TuFesi aniugy Tdvenfauuanudnnisianily
swARLlo3uUIALAR Ao sdALIY “ 1Tuns
a¥19szvusesiuemsdAudliunangaaivnssy
217115 Funwavdwia lagldseuu Cold Chain Tuns
nsvage s Aalsiunussyndldiiunusudea mnszuy
AsoumgulUlumnanegsia 9wau130AeIMIT0RNNIRIN
szuuldnniu ansnsadaemienuldiunniu insgazdy
TandensounqugsATlifldiiaomn neuassszuuladafind
T maemaudnwamnwlifian deluspmosdn
Fiudn evnsduiuluewanagiiviinasniy e
Slonilirnsddysomasgiuemsntusils e1vns
duiufazanniuvity wdnissmalneasdingls
ARy ennsgIuoIgulUEos dousden
seuusessull..”

vetinauge findeRnddyfamstovesiionns
v3lnaedranaifivsuayldededuendall < a3 9 ud

L@NE5819D9

=

mmsehwﬁuﬁ?uasﬂunm AIUVDITTUUR NS Wiy
dunilefallaianunsavheylsléin fe dudeimisids
solufvilovesgniudn Fseendndefuslnaiduthu
Soulvdovosudnod unuilizdoifiolufnguisosy
fithuudiulivunauAauinis astoomausned wn
flownsdaiu ansaiulibiyaiiSiealewailudse
Tauiifiosnismudiewmdennin nneyaisioaleiea
ADITUUTDIT UM TAIUA...”
onsduAuiTinsdansfifuazanansodseriui
ABIN1T Freannsgadeninens anveryarasain
Wwo N 98 1alsNAY darsdiomnsdiuiugndiuauun
flallddero Fonaedurezdosiuasvhanglufian fe
wniidsaulnedoansevinfanuddgmesnisuanuay
Uslapegnamngay dimsuusuemsdiuiu aualy
Auusuitlunisduvaneldassduausinneg19ned
UpsomsTudTunadimnzauiusuuguilan saud
wisdunazdsdoommsdiuiuiiamsouilnaldliun
Jiidosnsvideniauaay teviedsanlnouazidunis
Snwdandonlviiegediedsiy

AT UNALULAERAMNTIUNYAT AMLERAMNTIINYAT uIveaBnuasmans uazaue.(liiseyl)lassmaianuasduaSumnnsgiu

wazdsUftRAuNsUIsTanissruulgad (Cold Chain) dmiunagnaunssy.
http://pirun.ku.ac.th/~fagiptp/files/ColdChain/1-Introduction-(13.09.2559).pdf

aontiAseiionsiannysemdlne. 2562, wumesnsuimsianmsensduiuiioanymuezesiimanzaufuussmalng. e
an3le atiufl 159 ewusueau 2562. https:/tdri.or.th/wp-content/uploads/2019/11/wb159.pdf

nAusesl Soudey wazan. 2562. Lmeqmﬁmmimmiﬁgﬂﬁya (Food Waste) mﬂmﬁﬂﬁamﬁuﬁLﬂwl,ﬁammé"ﬁumamaﬁaqmmmsm

UIN3. MNIATINEFeNANS1E TN 13 adui 3 Weuiueneu-sual 2562.



WWeU - DQuIBu 2563 : Vol. 8 No.3 July - September 2020

HELPING TO DELIVER SURP{.US FOOD FOI% THE SOC!ETY

THAI SCHOLARS OF
SUSTENANCE FOUNDATION
(THAI SOS)

Editorial Team

The year 2020 is the year that countries across
the globe have encountered the novel Coronavirus
disease 2019 (COVID-19) that tremendously
affected economic activities. Many countries are
facing the shortage of consumer goods. There was
the case of food crisis due to the disease outbreak
among workers in the production and
consumption as well as the virus contamination
with frozen food containers imported from
countries with the outbreak. Thailand is a country
capable of continuously producing and processing
farm products. At some point of time, the food
production exceeds the demand. Therefore, the
management of surplus food should be done

appropriately to prevent useless losses.

Nature and Environment Journal would like to
present an article “Helping to deliver surplus
food for the society” featuring the interview with
Po-Tsao Chen or Mr. Bruce, project manager of
Thai Scholars of Sustenance Foundation: Thai SOS.
He offers knowledge and tells his interesting work
experience in creating the awareness about the

management of surplus food for the society.

SURPLUS

FOOD

CREATES THAI SCHOLARS



Surplus Food means foods or ingredients that
did not been consumed or sold but the quantity
exceeds the demand so the food is thrown away.
The term also includes' dried food and canned
food that should be thrown-away after their “best
beforé” date, which has been misunderstood as
the food beyond “expiry date”. Food in defected
package, food transported improperly and
substandard food that are still safe for consump-
tion are also considered as surplus food. It will be
more useful to the society if these surplus foods
are delivered to the needy, rather than being
thrown away or left as waste. Presently, the
global arena is interested in the food waste
management and surplus food is always a topic
of discussion. There are many private organizations
paying attention to the concept of delivering
surplus food to people in need. They emphasize
on the quality of food to be delivered so quality
inspection criteria and procedures are set while
proper food temperature must be kept until the
food is delivered to recipients or consumers.

Mr. Bruce tells about the founder of Thai Scholars
of Sustenance Foundation or Thai SOS that
“...Mr.Bo H. Holmgreen is a Dane who has worked
in software business and installing the system for
several large banks globally. He got opportunities
to stay at hotels in Thailand regularly and found
that large amount of food left from serving hotel
guests were thrown away. The most important
thing is that those foods are in very good quality
that still consumable. He got the idea to deliver
surplus food to consumers in need. Then Food
Rescue project has been created with the intention
to establish a network in distributing surplus food
by open for donations from hotels, restaurants
and retailers in order to deliver them to the needy
who cannot access to food such as schools,

communities and care homes in Bangkok...”
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MANAGEMENT TO MAINTAIN | IR

RIGHT THROUGH RECIPIENTS [k

The foundation has a goal to set up efficient
management system and create value for food through
clear requirements with contract signing. The
foundation has also reached agreement with donors
of surplus food that donated foods must pass the
criteria and effective inspection procedures from the
collection, packing, cool storage, weighting and sorting
prior to loading on the truck for donation. There must
be standard testing every time before the food will be
delivered to recipients.

Mr. Bruce explains the details of surplus food
management that “...We call donated food as surplus
food, which are food in good quality but have no
marketing or economic value and transform the
perception to create social value of the food through
establishing the system for the surplus food. The
system starts from farmers to processing industries
that produce those products or from the upstream to
downstream. Nowadays, about 20,000 people from
different communities receive surplus food each
month. The delivery of surplus food from donors to
recipients will be done in one day. This is the motive
that inspires us to do a good job.

We select recipients which are people who cannot
work by focusing at care centers because they are
groups of people need assistance and are unable to
work, whether they are the elderly or the handicapped.
This will help cut the expense on food for those
people so they will have money to spend on other
aspects of the quality of life whether it is the

education or activities...”
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FORWARDING

FOR THE SOCIETY

In the early stage of the foundation’s operation,

there were some obstacles. Mr. Bruce said that “...SOS
Foundation experienced some problems as donors
hesitated to donate their surplus food so we had to
work to bring more understanding. Surplus food donors
are afraid of consequential problems as there is no
legal support for donors. Therefore, the foundation set
own rules for donors. The first rule is that recipients
will not know who donates food for them. The second
rule is that the foundation will responsible for all
possible problems arising from donated food. It was a
stepping stone encouraging donors to begin their
donation so the foundation’s operation has moved
forward. At that time, there was also a problem about
the recipients as their first impression was that it was
leftover food on someone’s plate. We later had a
chance to explain to them through trust building
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process. Our simple method is explaining that the
foundation has food that can be shared with them by
showing examples that bring the vision of food from
a five-star hotel. Some recipients agreed to get the
food but some refused. If we succeed once, recipients
will be more open-mind due to the quality of food
and finally accept the donation. This allows us to
develop the donation model...”

Currently, the surplus food donation from hotels
and shops has gained more interests with more donors
joining the project as reflected by the rising amount
of donated surplus food which used to be between
20 and 100 kilograms per day but it increased to 2,800
kilograms per day in 2019. It was the foundation’s
success in establishing the confidence and be accepted
among recipients while maintaining the quality of
surplus food along the process from collecting to

distributing it to recipients.
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FROM THE OUTBREAK OF

COVID-19

Areport conducted by the Food and Agriculture
Organization (FAO) indicated that nowadays
global food production is sufficient to feed the
world population but not every person can access
to the food. Since 2014, the number of hunger has
risen by around 10 million people per year. The
crisis of COVID-19 outbreak may result in rising
number of hunger by 83-132 million people.

During the crisis of COVID-19 outbreak, the
foundation had to work harder due to the
economic disruption and more people want to

receive the donation. Mr. Bruce recalled about the

work during that time “...In early 2020,.the amount of
donated food has dropped since January. The surplus
food was at 1.4 tons per day. The foundation had to
adjust its rules by accepting all donated things in order
to prepare for the situation of mass unemployment which
was as many as million people at that time. The
foundation is ready to work because it has developed
the food donation system uninterruptedly and also has
personnel and systematic transportation system for
collecting and distributing donated food. The foundation
also has hysgienic standard and be able to distribute food
without creating the impact to the communities’
economy or local food shops in communities...” Thai
SOS foundation is an organization with a role to assist
people in the society, especially during the crisis, making
the foundation widely known. Many agencies are
interested to learn about the surplus food management

in order to deliver to recipients with care and quality.



THE DELIVERY
OF SURPLUS FOOD

IN THE FUTURE

The donation and delivery of surplus food has

the tendency to expand in the future so related
system and involved parties should be developed
for more efficiency, speed, better access and
coverage. Mr. Bruce explains about the concept of
further development for the donation and delivery
of surplus food that “...This is to create a system to
absorb surplus food from food industries, collecting
and delivery food via the Cold Chain system for food
distribution, which has been applied for social context.
If the system expands to cover other businesses,
more food can be pulled out from the system to
assist more people. Therefore, the question is how
to enlarge the coverage to all businesses, establish
a comprehensive logistic system and try the best to
maintain the quality of food. | personally view that
surplus food will increase in the future. When
people pay more attention to food standard, there
will be more surplus food. | think, Thailand will
constantly emphasize on higher food standard so

we have to prepare the supportive system...”

References
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Last but not least, Mr. Bruce offers his recommendations
for purchasing stuffs at the amount adequately
for consumption and optimizing the utilization.
“...Actually, surplus food occurred at all steps in the
food system. However, there is one thing that | cannot
build on if the food has already reached customers. |
would like to ask household consumers to buy only
sufficient amount of food for consumption. Do not
purchase too much food to keep and rot at home.
You should buy only the right amount. If there is
surplus food at the store, the Thai SOS foundation can
collect it and deliver to the needy because the SOS
foundation is the system to absorb surplus food...”
Proper management of surplus food and delivery
to recipients will help cut the resource losses and
reduce food waste. Meanwhile, there are lots of surplus
foods that have not been delivered and become the
waste for disposal. The Thai society should realize
about the importance of the production, appropriate
consumption and sharing of surplus food, coupled with
behavior adjustment to purchase just the right amount,
cook food in quantity matches number of diners and
share and deliver edible surplus food to people in
need in order to assist the Thai society and maintain

a sustainable environment.

Agro-Industrial Technology Department, Faculty of Agro-Industry, Kasetsart University and associates. (No specific year), Development

and Promotion of Standard and Good Practices in Cold Chain Management for Industrial Sector.

ColdChain/1-Introduction-(13.09.2559).pdf

http://pirun.ku.ac.th/~fagiptp/files/

Thailand Development Research Institute 2019. Guidelines on Management of Surplus Food to Reduce Food Waste for Thailand. TDRI
Report No. 159 December 2019. https://tdri.or.th/wp-content/uploads/2019/11/wb159.pdf

Kawinrat Ruengeiym and associates 2019. Guidelines on Food Waste Management from a Special Activity for Sustainability of Services

Industry. Dusit Thani College Journal Vol. 13 No. 3 September — December 2019.
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MEAT

the future

3nndlan dnndonrkas AulUsGuiKvouAQ
by Harvest Moon, a bioengineer who is
redefining how meat is made

dusniinain vdsUssmamddeanmidlutadingfinisuns
ssumveatolifalain-19 feeslsny?? Wetwany o midunse
Tguiofindiinlndtu eviedmansenmsusianel
Tigwla egneties 9 liazainesnuentiufdallingaulivin
Yas9308 9 SUUsEnu shIRANMsAnAuALA aunilduingiu
grsreens “IolA” vmnaa sreuwannegtemils

NN https://www.bangkokbiznews.com/news/detail/871922




[ NsanssssuNdIa:auuI0day |

NATURE AND ENVIRONMENT

& BACK 3 %
‘0510“
@ mo“

l

[ dy ¥ dy d' [
nniull Meenlutovesiinain Aawituvaty 9 Ay
fienvarsowmniationiuen ms1es1A “ieny” uwaduun
umpuiIMRYANlanIUas 200 UIMKAY HANTENUIINNTT
= | & - B -
Mnwnsnsdseaniilonyluvigysemeaieutu 1eswain
Tsaszualugng

quidlowingiewns axliliBadlnamdnsioly uazlile
waUsznAlveldsuNansEnUsUnTTIARAaLE NS Ut
naingAd flavsgenin Uﬁzmvsiﬁﬁaamﬁmsuﬁﬁm%ah%’a
Tain-19 wnigelulan Aldunansenuruiy wdaani
IﬁqmumﬁmLLamﬁﬁ;LﬁawmaLLﬁaﬁ"aaﬁ%ﬁé}’aﬂmﬁaaq%"sﬂs’n
Tutefiinsunsszuinveshalain-19 eswnndnau
vanesiuauRnelh3adsnan vililiaunsondnidosonun
laganananLABINg

AN https://time.com/5838703/beef-shortage-months/



wwsy - Dousu 2563 : Vol. 9 No.2 April - June 2020

> 38 [ aa\JYan World Focus ]

3nnalA3a-19 VS 3nqdokas
fudn 30 Udnokun
AuAdIWagSaauavUs:sInsian
9 wuauau!!!

AueaInsUslnatlednivasnansiainndnidiegiauansluyie

naUnFkareingd wazamileuarduiuIINTunNILILYTEYINT
Tan fNsmen1saintudn 30 V19Ut ANUABINISUSINALLDILALLNN
JUNN 70% muuuUsErnslaniasiiudullne 9 WuduAuae

MAg UAAMTDUALAIUNNAUNTNYINTTITUIR Uaziundmsy
wzUan vhuedinantdeeamndl autduineaagliasonds

DS LAINNLINEIND

10uikalRuuugisuIIUSEUSSSUBNA ISUUNSNIa:
fansssusauINIU IWoA21UDESaQ...

WikdUhesiusauasvTkey owidalika

uInNIsusIinaltionuIndundlan!?!

desdneou 1alvgngavrviisedan fe anlWlnithezuweu Ussimeusda
Jonvadlan dufiegvesdniuarddidiovanvanganeiiug Funievdmuitaime
vesllnithasiluguedanassll 9adifunananudesnsuilnaLile NunUum
lanlpaanzlulssmaiukazgosns iadlmszusdailulssmendweeniieunn
naelulands 1.64 snususel lusiaunsdiesniigafigniulseifemans villinis

o & A - a & do  w o 9 |

g1 yngninuiUn Welndesiundmsunsvinisinyaswasdedn dlalitam
Tod Wigausiliinsununduegnsnnlads 80% auanatueIncenITAIUAN




[ NsanssssuNdIa:auI0day | 39 >

NATURE AND ENVIRONMENT

@ NSIAYVAQINUUAYIGY VS Wans:nuaa&v
1203adU AUNTWBIAYDLEOI lla:AWUaDaNY
YDLUUUSY...

mawvharetfiefiuiluniamelgnuasyhuadn llsdymiden
voamaihmnsuuadn fdwmaroduandon nadssdniitendniiowuy
Fufniudmanssnusodunadorluaeduiedu esnndeddiud
NI NTUN WagNINeINIoTINTIRBY 9 ﬁi’wmummiumitﬁm@ﬁmi
wierunfuemsTitunywd msvhgmamnssuvhiuuadn idsdamasio
A TN fignidesg i lumioutundnfusignannssu snnnd
maiudiousalan sesluu uazsnshidefldlugnamnssuuadaien
dwarerisdnuarduilaalusseren Snidsdanudsaiiuyudorald
fuidelsafifusunaeedinfidouuniudednidnde Tusunanseny
sodanndon UsinufeiEeunszanainmsinuadaidmaseduandon
\ueghannuiy 14.5% veafmiFeunszanainiilan ffiu1ain
nsinunskarUadn lnsanzUSinaisimuannasmelanasyaves




dovlan Wofld Focus ]

wwsy - Dousu 2563 : Vol. 9 No.2 April - June 2020

[

Iiotion3d “Wigau”
aulansou 1doasou
“lUasINOSAYL” danlAUIULY
AaAuDIKISIO WaU a:lns”
gasaaniswigau...

Arafiony Wurndusanisddiviiliananislan
$ou fenuantRiuinanufeuluduussenia fedama
JULTINNNTMaNsEUINfgA1sUsLlneen efLas Ny
Beunszandu 9 narewh naen 20 VTiHIuL Usinasfne
fluduusssmaduduedisieides auvhadifgeiian
sz Rmansluld lnedaweminanainmsgesaas
gnfisende nsinuaswarUadnd uasmsuningtiiy
Aoinas

wedlnesAs uusudemsthadiindeds Winausens
fansmslulawmsalngldalng “agla¥” adlu aad
thwanmeiivuanmsngauvesiesildnnia 33% setu
Tnewauedniedn axhidehilldnnisdewheoims
gasmilUliiuesinesuelunanededvgluansganism




[ NsanssssuNdIa:auI0day | 11 )

NATURE AND ENVIRONMENT

Peta ovAnSWRnUdal aonlsv
auuauu IRaukuuTdu
“Jinu” ¥dgaalansou

ramnudiesmstilnalidedn Munntuazdmanseuselan
0 uazaywd nsasnsusloaide e19tisvraeransEMy
nlansauld.

Peta aafnsivinudn 3 Jsaivayulvnudunszuendedd
dnifignimsaannsvimhiuladed uassiuluuslaalusiu
nfiuny vatelan wasfirequnindnie detlagiiudsd
fhidonlusiuanits Tusiumadensu q Wuslamnnung e
foyadnan Tuansgensnmuhiaursnidnuilnadodnd
wnntuninidle 5 Yeuds 600% Laefiiien

“Frg1l9” Aovsavd!! 1JoI1s1919ADVAUKUDU anliau
nuavnvkalitulusdunividon

fanthenazlinusuuseyudniinlus ud “uuas”duindu

uwaslsiuannmd Musiunazloevnsgs unasim fse
aunmvesfuilng edirersdaunaden Wesrliuiua
ninenslumamzdestios dedldluviinamnn Jagiud
MsthuwiasUssgnavinndndasiviannvaty wasdinsunenly
yhemsdnifesdnie Wuilseusuegannlasianizasiibs
Tuansgolsm




> 42 [ aaofan World Focus ]

wwsy - Dousu 2563 : Vol. 9 No.2 April - June 2020

“Ito19” na:waanaunlusau
NNWuAaounsy lagiawn:
fuarsgoIusn

“flow” o19lalvBeslldmuaulng wsrzisiilonna
I¥aunesomandasatuthdutianamaiualunn 9 9
windnsuaUsiunniivllleiifswalusiununsiiie
Sindunusiin Jaguuiindadusilusiuaniivunnuneg
viennvaneuuy fiiavtnn uavseduiarioseslndides
fuiiiodniase

Tuansgauisni aananandusilusAunivdulaun
fla 38% Tuthsaesdiiuan warguilouasiiulmnniu
Tneflvonmeiiiaduis 264% Tutnefifinisunsssunnves
Th%alrin-19 auvinlidednivinnann

HUSENANITNENNAIBUAS 1B Impossible food,
Beyond Meat, Just INBLUIN, LUSUALNEDENS Meat
Avatar Tjatiuimunndndasiliianuvainvans el
sUkuuvasuaNiuesines ldnsen W vunseudiuas vas
fivhanniity 1009 Tinaniurmienysnmelugesingin
yhlu vanfutagiiugauiuinaulanansenusodaunadon
mnmsUadafuntu Tusfunnfislifufvasninens
539U71A TwdandnfneFounszaniidmanonslaniou lu
n1snandeenildsivaindnd Uasadeanerufioue
fsimsltegnaunsvansluuadnd udnmsilusiuaniivas
Pusnidundndsmaumlusiuainds flau Satoaiam
Tiifisand saduiafiosesgnuinymimeitiofe wassan
fignasdnieduslnranniy




[ NsanssssuNdIa:auI0day | 43 )

NATURE AND ENVIRONMENT

IUDSINDSAY aansun
na: 1InIPWS auinn
yuivyJaoaitisoos13unu/

L]

vadsa

wesnesasiutuusudihadiiadusnidsiuguesinesillew impossible
1% K I3 2/ dy | .

whopper muswgiulitnfag 15ideld Beyond chicken nuggets

PNLALNT WazananLuy impossible breakfast sandwich IaviiAtiug?

Wsndwadulusiuaniie usdumeumsugionaldliitu vedsh/ 1w 100%

1tovsv lodans “Cell-based Meat”
lUs@unkvouina (duliilna)

Bete1ms tuinlused sensitive dmsunats AU izLenIINMTARvILSUUENIY SANR NAY Wazd
fusfafiddyduiu lasawz “aeile” fureulurnny dh svanglulnveaiiodiud videmuanesesvesems
nzia Aadunsenilesdesuenan wasiilumulusiumadensinduwny

cell-based meat, cultured meat, lab-grown meat, clean meat LLaz’SﬂwmﬂwmB%Bmﬁ%ﬂmamﬁwﬁﬁaﬁmf
“3¢” Aldnmahwaddn indsaduuiinaluredu shliddeifanaiRmieusuideiuulog s duses
Foadmien lldmaviiedeunuusadifavhtu

fraglifesunsuuinnsnaniennwaduuuie 4 Anmransateuiiouiuneudusnsiusuuingems
“peuiie” Womiiieilnennad annsadivsuauduiniilnonsimendauidudnasiu lshilrewns aufedu
sondusuiinlmllidnanedunaneessu linonuaiifesns Ineiduusiiugidadulaely wuideafufu Cell-based

meat annsadsETulpIINNeRUGINUGER I AnuenwadnaaLile nsdssinUSInaluiedu au
IaLllovesdniudiuguuliSuusemulaefidaidnundddinegsely



[ dovlan World Focus ]

Y 44

wwsy - Dousu 2563 : Vol. 9 No.2 April - June 2020

Omne way to grow vegetables is b'.r starting

out with a small cutting of a parent plant we can grow meat in a similar way.

1. Start with a small cutting from a plant 1. Start with a small sample of cells

from an animal

2 2

2. Placa cutting in a nutrient-rich
srvironmeant that allows it to grow

B

¥

3, Enjoy your vegetable. Bon appetit!

&0

2. Place sample in a nutrient-rich
environment that allows it to grow

3. Enjoy your meat. Bon appetit!

=

By taking a small sample from an animal,
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by Harvest Moon, a bioengineer who is
redefining how meat is made

What was the first thing you do when the city went into
lockdown during Covid-19 pandemic? | believe that many
people headed straight to the closest supermarket to stock
up on dried food so that they would have enough supplies

/ during shutdown. The high demand in short period of time
due to the concern about Covid-19 led to the domestic
shortage of people’s most favorite protein like “chicken eggs”.
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Covid-19 pandemic was not the only factor that led to
“food shortage”, but African Swine Fever (ASF) outbreak
also caused a shortage of pork supplies in many countries
in Southeast Asia. This pushed up the average price of pork
in Thailand up to 200 Baht per kilogram due to higher export

rate of pork.

The world is closer to a “food crisis” than you realizell Not
only Thailand, but also in the USA, food shortage and food
insecurity increased during covid-19 pandemic as thousands
of employees in the slaughterhouses, meat processing and
packaging plants tested positive for covid-19 that forced
temporary operation suspension and “meat shortage”

across the country.

https://time.com/5838703/beef-shortage-months/
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Covid-19 crisis VS World food crisis Al
in the next 30 years threatening
9 billion world population

Livestock meat production requires natural resources and a lot

of land areas for growing livestock feed. With an anticipated 70%

increase of global meat demand and the increasing world

population, we are running out of natural resources to provide
meats to feed the world population in the near future. As a result,
we start to destroy nature more and more to get more land and

resources to feed our population.

The big Amazon fire could be
caused by a high demand of meat
consumption

One of the world biggest catastrophe last year was the Amazon wildfire.
Amazon rainforest, known as “the planet’s lung” and “home” of thousands
of animal and plant species was burned by a fire that was triggered by
loggers and ranchers to clear land for cattle in order to serve an increase
in global meat (beef) demand. Countries such as China and Hong Kong were
at the top of the demand for meats. In 2018, Brazil shipped 1.64 million
tons of beef making it the world’s largest beef exporter. The growth of
Brazil’s beef industry is exchanged for the environmental costs and the

increase number of fires in the Amazon rainforest area.
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’ ® Conventional farming VS effects to
environment, animal welfare and
* .. human health

Wildfires from land clearance for cattle or agriculture is not the
only effect from conventional animal farming for meat production.
Conventional farming seems to create environmental impact in
many aspects since it requires a lot of natural resources, water, and
land areas. Moreover, greenhouse gases from conventional farming
account for 14.5% of total greenhouse gases combined. Methane
produced from beef industry, creates a huge impact on the
environment. Besides, industrial livestock production seems to
threaten animal welfare by raising a large number of animals in a
factory farm as an industrial product for sale, not as a well-being
creature. Hormones and antibiotics that were generally used in the
factory farm is not ideal to both animals and consumers in a long
run. Outbreaks or pandemic in animals and workers in slaughter
houses or meat processing plants could also be harmful to

consumers as the disease can be transmitted directly to the
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“Cow’s fart” shakes
the world VS a new
campaign from “Burger
King” to fight the fart!

Methane is the biggest contributor to “Global
warming”! due to its ability to trap heat in the
atmosphere and from ozone (air pollution). This makes
it more harmful to the environment and
human’s health than any other greenhouse gases.
Most of the methane on earth comes from
decomposition, agriculture (especially beef industry)
and vehicle combustion. Methane emission over the
past two decades has been risen nearly 10% and

caused huge effects to the environment.

To fight climate change and combat the large amount
of methane produced from beef industry, Burger King,
a fast food chain, created a “cow’s low carb diet
project”. Burger King proposed to add “lemongrass”
in the recipe and that was claimed to reduce
methane emission from cows by 33% per day!!
Burger King also plans to sell beef burgers from the
ows that were treated with this special diet across

e US soon.




Stop Global warming
with Veganism!!

If conventional meat production values environmental
effects, reducing meat consumption might help delay
the point of no return of global warming.

Peta encourages people to consume plant-based
protein and help protecting animal welfare in factory
farm. Moreover, plant-based protein is abundant in
many forms of products both tasty and healthy.
Statistically, numbers of vegans/ vegeterians in USA

increases by 600% over the past 5 years.

Though insects do not look tasty, they are nutritious and
sustainable. Insects are recognized as a great source of
protein with high fiber, low calories, better for consumer’s
health and better for the environment. They don’t require
a lot of space and resources to grow large quantities, so
itis more environmental friendly. There are so many insect

products out there, would you try one?
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Plant-based protein,
trend of the
NOW!

Plant-based meat is not a new trend for Thais since
we get to try new vegan/ vegetarian meat products
every year during the vegetarian festival. However,
there are many more new plant-based protein
products in the market that look and taste similar to
real meats!

In the US, plant-based meat market has grown by
38% in the past two years. The purchase of plant-
based meat during meat shortage during covid-19

pandemic rose by 264%.

Many startup companies in the US such as Impossible
food, Beyond Meat, and Just and the Thai brand,
Meat Avatar, have developed a diversity of plant-
based meat products such as Beyond sausages, Just
egg, Meat Avatar- crispy vegan pork belly, not just
some ground meat. In order to replace convention-
al meats, taste and texture of plant-based meat still

need to be improved.
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Big fast food chain,
Burger King, Starbucks,
and KFC introduce

new Vegetarian menus

Burger King is the first fast food brand that served vegetarian menu
option, “Impossible Whopper”. KFC comes second with “Beyond

chicken nuggets” and the latest menu from Starbucks, “Impossible

breakfast sandwich”.

Real meat, not compromise! MEAT the future
with cell-based meat

It is hard for meat lovers to say ¢ood bye to an inevitable tasty of steak and seafood and turn to vegan/
vegetarian options.

cell-based meat, cultured meat, lab-grown meat, clean meat, and many other names are used to
call “meat” produced from “animal cells” that were grown in lab resulted in “real meat”
without slaughtering animals.

The concept of cell-based meat is just like when you try to multiply your favorite plants or succulents.
By using the “cuttings” of the plants, giving proper water, nutrients, optimal temperature and sunlight,
you will soon have tens or hundreds new plants. Same as cell-based meat, using just a small biopsy
sample, cells were isolated and grown in lab to produce many more meats while the animals are still

happy at the farm.
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Omne way to grow vegetables is b'.r starting
out with a small cutting of a parent plant

1. Start with a small cutting from a plant
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By taking a small sample from an animal,

we can grow meat in a similar way.

1. Start with a small sample of cells

from an animal

2

2. Place sample in a nutrient-rich
environment that allows it to grow

B

¥

3, Enjoy your vegetable. Bon appetit!

&0

¥

2. Placa cutting in a nutrient-rich
srvironmeant that allows it to grow

3. Enjoy your meat. Bon appetit!

=

In 2013, Prof. Mark Post successfully produced
world-first “lab-grown burger”. Then,
Memphis Meats, a food tech startup from USA
successfully produced lab-grown meatball,
chicken and duck meat for the first time in
2016-2017 Following with lab-grown tuna
from Finless Food, cell-based Shirmp from
Shiok meats (Singapore) and pork belly and
bacon from Higher Steaks (UK). However,

these products are not commercialized yet.

2016 Memphis Meats
+ World’s First Clean Meatball

4 2013 Prof Mark Post
World's First Clean Burger
Patty

2017
Finless Foods

World's First
Clean Fish

https://www.gfi.org/clean-meat-production-101

Cell-based meat (CBM) is an alternative choice for those
who wish to decrease meat consumption with hope
to help with the environmental effects caused by
conventional farming, be more sustainable, better
animal welfare, and practice consumer.

For sustainability purpose, CBM requires less

Memphis Meats
World's First
Chicken & Duck

natural resources, water and land area compared
to conventional farming. CBM aims to produce meat
only the part that will be consumed so that there
is no food waste. It is too early to say that CBM is
statistically more sustainable and uses less

resources in the production line since CBM is



currently only produced in lab scale. Data collected
from the manufacturing scale will help support this
claim. In terms of animal welfare, animals in
factory farm are treated as “a subject for sell” not
as a living creature. They are generally treated with
growth hormone, to grow faster and get bigger,
dosed with antibiotics to prevent diseases in the
factory farm where they are packed in limited
spaces. Meanwhile, CBM only uses small tissue
sample from animals to start with while the animal
still remains alive. Moreover, CBM is produced
under clean and controlled environment in lab, no

antibiotics/ growth hormone are required

Even though, CBM has more advantages over

[ NsanssssuNdIa:auI0day |
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conventional meat in many aspects, it is still
challenging to introduce CBM to the consumers as
an alternative protein. It is important to have
regulations for this meat product covering
everything from the beginning (tissue collection),
cell culture in lab, all the way through packaging
and branding. The last and most importantly, “the
price” of CBM must be affordable or comparable
to the conventional meat since the price tag of
CBM in lab scale is unbelievably high. R&D research
in cell culture, media development, large-scale
production is of utmost important in bringing this

price down in this near future.
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State of waste in Thailand in 2017 indicated that the municipal waste rose 1.15% (27.37 million tons) from
2016 due to higher population, economic stimulation and the government’s tourism promotion. However, the
overall waste management showed improving trend as the rate of waste utilization was higher while more
waste was properly disposal. Over 60% of municipal waste is organic waste so the waste separation and
utilization of organic waste prior to disposal is a method to reduce cost in waste management. It is also an
environmental friendly method to help reduce the greenhouse gas emissions, which occurred from the
landfill. Another method to reduce the amount of organic waste by using Black Soldier Fly, BSF,
Hermetia illucens, which is an economic insect being raised for commercial purpose in order to use as an

ingredient in animal feed across the world.

ORGANIC

Waste




Black soldier fly, BSF, Hermetia illucens is in family
Stratiomyidae and order Diptera, which generally found
in the nature. Its appearance is similar to housefly but
different in body and behavior. Black soldier flies
normally found around the bushes in nature. They are
not insects found in houses or residential areas like
houseflies. They eat only water and nectar so they are
non-toxic and not disease carriers. In contrary, they
can produce antibiotics against pathogens and be able
to reduce bacteria Escherichia coli from milk cow
excrement and resist the growth of bacteria, which
producing foul odor, resulting in the reduction of odor
from garbage. A study indicates that black soldier flies
can decay more than 50% of pig manure and
decompose up to 80% of plant residue. Therefore, the
black soldier flies are used to reduce the amount of
organic waste. These black soldier flies can help
control houseflies by releasing Allomone to bar the
spawning so houseflies cannot lay eggs. Black soldier
flies are insects safe to humans and environment

because the adults suck only water and nectar so they

are not disease carriers to humans while larvae will
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eat organic residue as their food so they are not harmful

to humans and pets. There is a project to promote the
use of black soldier flies to decompose food waste
from household as they can effectively eradicate food
waste better than earthworms by 5 folds. Black soldier
fly larvae can decay food waste 20 times of their weight
or decomposing 40 kilograms per square meter of food
waste within 24 hours. They can also decompose
several types of organic waste such as vegetable and
fruit scraps, pig and cow manure. Consequently the
decomposition process helps reduce greenhouse gas
emissions and lower the release of ammonia because
microbes inside the intestine of black soldier fly
compost waste quickly. Forensic Entomology also uses
black soldier flies to determine the time of death of
a body. Moreover, there are projects to promote the
farming of black soldier flies in commmunities to dispose
organic waste in communities such as Maejo Natural
Farming R&D Center, Maejo University and Organic
Waste Disposal Center of Ban None Sala Community,
Kasetsart University, Chalermphrakiat Sakon Nakhon

Province Campus.
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Nutritional analysis of black soldier fly indicates that
it contains 42% of protein, 35% of fat, 2,900 kilocalorie
per kilogram, amino acid and other nutrients. The
amount of protein found in black soldier fly is
compatible to 43.20% of protein found in pork. When
feeding chicks with black soldier flies and dried larvae,
the weight of chicks will grow 96% more than chicks
fed with soybean mixed with fat. When feeding
channel catfish (Ictalurus punctatus) with black
soldier flies, their growth rate is similar to fish fed with
normal feed. These black soldier flies can also feed

trout, salmons, tilapias and shrimps.

Black soldier fly adults have a wasp-like
appearance but their tarsi are clearly white. Their
wing reflection is blue or bronze in color. The spine

of the first abdominal segment has 2 clear white
spots. The lower part of abdomen has genital
identity. The end of their abdomen is large, slender
and black in color and oviposition organ is clearly
visible. The end of abdomen of male black soldier fly
is long, slim and pointed with deep indentation and has
brown or copper in color. Male soldier fly will search for
female by turning the end of abdomen to each other and
mating mid-air. Female black soldier flies lay clusters of eggs
on dry areas near the cracks or the cracks on object near
food source. Black soldier flies can generally be found in
tropical weather. Life cycle of black soldier fly comprises 5
stages including egg, larva, pre-pupal, pupal and adult (insect).
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LIFECYCLE OF BLACK $OLDIER FLY IN 5 $TAGES

Oval eggs have the length of about 1 millimeter. They
are opaque white in the first day and later tun to
cream in color. The eggs will have darker color as days

pass. They will be hatched into larvae in 3-4 days.

/ﬁ It is the stage of eating large

amount of organic waste.

LARVA ;TA@E Black soldier fly larvae will

have plump creamy white
N body before entering the
pupal stage, which will have

the size between 3-19 mm. After the final molting, it
will have the size of 16 mm in length and 6 mm in
width. Some larvae may have the length up to 27 mm.

Each larva has the weight about 0.2 grams. Under
suitable environment with sufficient food, the larvae
can enter the pupal stage within 14-18 days. It may
take longer time depending on temperature, humidity
and food sources.

L PRE—-PUPAL STAGE

It is the seaming stage between larva and pupal. It
is the stage with the greatest physical change. Larvae
prior to pupal stage can climb from the container
with the angle of 40-65 degree and be able to move
up to 100 meters. This is the behavior to find new
appropriate habitat for the pupal stage. The
development will be good for collecting larvae for

commercial purpose.

L PUPAL $TAGE

It is the next stage, larvae in
this stage will have
dark-color body while the
skin gets harder. They will
rest in dry, dark area in order
to adjust from the pupal
stage to adults. Black soldier
flies will take about 10-15
days in the pupal stage but
they may take longer time

depending on the weather.
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APULT $TAGE

The body of black soldier fly adults will have the length
of 16 mm. The adults aged 3-4 days will start mating.
After the mating, female adults will look for places to
lay eggs for 3-4 days then they will die. In their adult
stage, the lifespan of black soldier flies is around 7-10
days since hatching from the pupal case, mating, laying
eggs and die. During their adult stage, they mostly fly
over green area, mating on the leaf, containers’ edge
or on nylon net. Female adults will lay eggs near
prepared organic garbage or on fruit peels (pineapple).
However, the area must dry as they will not directly
lay eggs on damp and wet organic garbage. One female
adult will lay a cluster of eggs, which each cluster

contains around 400-900 eggs.

BASIC STEPS IN RAISING BLACK $OLDIER FLIES

].. Ege trapping through natural method by preparing a food waste fermentation tank. Put food waste or sour
fruit scraps into a black bucket, cover with a lid and leave for 1-2 months. Black soldier flies will grow in the
prepared fermentation tank. Later, bring the larvae to grow in food waste in the farm in order to produce
parental breeders.

2. Buy black soldier fly eggs from raisers in the country or import from other countries. Raise them in prepared
area. Hatch eggs into worms by putting eges on dry container, then place it on the prepared food. Leave for
3-4 days, the eggs will become larvae.

3. Black soldier fly larvae aged 5-7 days can be raised in food waste or organic waste. The organic waste should
be composted easily so the flesh or peels should not be hard. In this stage, the larvae can compost organic
waste very well. They will have plump creamy white body that can be used as feed for animals including
chickens, fish and pigs.

4. Around 14-20 days after the above stage, black soldier fly larvae will have brown or black body. They will
eat less or not eating at all so farmers should reduce the amount of food or separate black larvae from the
container and put them in a new container that contains only raw rice husk or sawdust in order to provide
space for larvae to enter the pupal stage.

%. Place the container with raw rice husk or sawdust with black soldier fly larvae in a wire netting house for
10-15 days. Black soldier flies will come out from the pupa cases. At this stage, they will eat only water or
sweetened water. Raisers can lure black soldier flies to lay eggs by preparing container contains ground food
waste, mixed with rice bran and fermented water or water. Make sure that the level of liquid is above the
mixed paste.

6. Put a mesh rack on the feed container for black soldier flies to lay eggs. Place the whole set of container
in the case full with black soldier flies. Place small pieces of corrugated paper or plastic board on the mesh
rack so the flies can lay eggs on these boards. After that, eggs can be hatches in the food in order to grow as

black soldier flies.



RAISING BLACK $OLPDIER FLIES TO
RID OF ORGANIL GARBAGE AT
origin

When hatched from the eggs for 5-7 days, black
soldier fly larvae can be raised in organic garbage such
as leftover food from humans or animals, fruit peels
such as pomelo, pineapple, jackfruit, durian as well as
vegetable scraps. An experimental study shows that
one kilogram of black soldier fly larvae can digest 1
kilogram of food scraps within 1 day, digest pomelo,
pineapple and jackfruit rinds in 3-5 days and durian
shells in 7-10 days. When the larvae finished their
digestive process, the digested waste left to dry and
can be used as organic fertilizer after 15 days. Black
soldier fly larvae can be used to feed chicken, fish, and
pigs by feeding as fresh, boiled, dried and ground larvae.

Therefore, managing organic waste at origin using
black soldier fly is a biotechnology that can help manage
organic waste easily and safely as well as friendly to
the environment in a short time. Using black soldier flies
can compost food scraps faster than making organic
fertilizer from food waste. It can also help reduce

pathogen contamination from the decay of organic
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waste, prevent being the source of breeding of

blowflies, houseflies and fruit flies and diminish foul
odor in the area. Thus, promoting farming of black
soldier flies to manage organic waste will help cut
contamination of organic waste with other types of
waste. They are also useful to help reduce the cost of
animal feed, while their excrement can be used to
nourish plants. As the result, people can stand on
their own feet and able to maintain the quality of

environment in community in a sustainable way.
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However, the study of climate model of Wenju Cai
and associates in 2014 indicates that the climate change
has caused an increased frequency of El Nifio
phenomenon. Another study of information gathered from
33 ELNifo events between 1901 and 2017 by aresearch
team, led by Bin Wang from Atmospheric Sciences and
International Pacific Research Center, Harvard University

published in 2019, shown El Nifio events occurred

The extreme El Nifio during 2018-2019 brought dry
season to several regions across the world, which
several countries on the west of Pacific Ocean receive
enormous impact. The El Nifio in Papua New Guinea
caused rainfall level to fall below the average of the
whole year, affecting cultivation of sweet potatoes and
potatoes as well as the national food security while
some areas suffered from lack of drinking water supply
due to the drought. Indonesia encountered the most
extreme drought in 18 years, dryness because of no
rainfall, forest fires which consequently created
problems of haze and poor air quality and affected
neighboring areas including the Southern Philippines,

Singapore, Malaysia and Southern Thailand.
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more to the west of Pacific Ocean because the
western Pacific Ocean already had high sea surface
temperature, coupled with higher average sea surface
temperature due to the climate change. As the result,
El Nifio events had the tendency to be more severe
with prolonger period. Areas with delay in rains from
the El Nifio events may get stronger impact with

possible prolonged extreme drought in the future.
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Thailand also affected by El Nifio-induced dryness
during 2018-2019. The annual average rainfall of the
country was 14.73% below normal, the lowest when
compared to data compiled between 1981 and 2014.
It was found that large areas in Central Thailand -
covering the North, Central, western Northeast and upper
South — had low level of rainfall. The drought were
declared in a total of 29 provinces, 11 of them faced
drought of water for general consumption, 9 provinces
faced agricultural drought and another 9 provinces had
problems of water shortage for both consumption and
farming. All together, the drought hardly hit a total of
5,679 villages, affecting 1.745 million rai of cultivation
areas and 187,351 farmers. Consequently, the shortfall
of water for farming influenced the amount of rice
exports from Thailand. Irrigation canal-side roads
cracked and subsided because water level in the canals
dropped to level insufficient to support the canal banks,
causing transportation problems in several provinces
such as Suphan Buri, Ang Thong, Ayutthaya, Pathum
Thani and Nonthaburi.

Regarding the forecast in 2020, Thailand encountered
the weak El Nifo phenomenon since October
2018 to the beginning of 2019, resulting in longer
-than-normal summer and delay in rains since the rainy
season of 2019. The annual average rainfall in last year
was 17% lower than in 2018 when Thailand suffered
from extreme drought, consequently Thailand faced
the most extreme drought in two decades during the
end of rainy. season to the beginning of winter in 2019.
tin 2020 foreseen more severe drought
dicted at 31,351.15 million

out the retaining water at the end of dry
n (30" April, 2020) was at 11,654 million
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m’. As at the end of summer, droughts were declared
in 27 provinces, affecting 7,242 communities, cultivation
areas for important economic crops located in districts
where dam water was at low or critical low level
(<=50%) accounted to 90% of total arable areas in the
country. The research center of the Government Saving
Bank predicts that the drought will affect economic
crops and may cause damages of up to 26.012 billion
baht. Regarding the impact to water supply for
consumption, it was found that decreasing water level at
piers on Chao Phraya River allowed saltwater to creep
upstream to reach Pathum Thani province, making tap
water in the Greater Bangkok became salty. It is also
projected that areas in Eastern Industrial Estates
particularly in Rayong province, as well as power
generating plants in the drought-hit area, may be affected

from this drought.
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The tendency that EL Nifo phenomenon
will get stronger with more frequent in the
future may lead to drought in the regions.
Besides, the impact to communities, industrial and
agricultural sectors, such increasing frequency
of prolonged drought will impinge on the
national food security and create continuous
effect to the overall domestic economy.
Therefore, long-term adjustment is necessary.

The integration of government measures

with supports from local management will help bring more effective long-term drought management.

Guidelines for long-term handling of drought problems are as follow.

Increase alternatives for water storage, in addition to
large-sized reservoirs such as building check dams to
slow down the water flow and retain fresh water in
the area for longer period, digging ponds for households
and communities as supplementary water reservoirs
for agriculture and building more kam ling water
retention ponds. Plan for water management system
should be created to compile information about
locations and amount of water in each reservoir whether
they are the government’s large reservoirs, small
retention ponds in communities or households in order
to use the information to monitor and checking the
status of water reservoirs. The information should also
be used for timely diversion of water when the disaster

strikes.

Increase efficiency in water management system such
as budget development and supportive technology to
re-use water, support participatory community water
management and appropriately adjust the amount of

water usage for both surface and underground water.
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Assess drought risk from the development of drought
monitoring system and early warning system to prepare
for upcoming drought and assessment of damage from
each drought in order to collect information to
evaluate risk for future droughts. There should be the
support for the use of geographic information technology
such as assessing drought areas using satellite
images based on the Normalized Difference Vegetation
Index (NDVI) and measuring moisture content in soil
or plants from the reflection of solar radiation based
on the Normalized Difference Water Index (NDWI).
These technologies will assist to detect the drought,
provide information in preparation for upcoming
droughts and supportive information on planning for
crops to be cultivated in areas prone to the drought.

Moreover, budgets should be allocated to alleviate

the suffering of people affected by the drought.

Encourage factories to adopt the Water Footprint
concept as recommended by the Federation of Thai
Industries, in order to quantify the amount of water
used in each step of production so the data can be
considered for further water usage reduction plan -
leading to the effective usage of water resources along
the whole production process. Moreover, the concept
should be expanded to agricultural sector. Such
information may be applied with tax mechanism to promote
the efficient water consumption in the production

sector.

[ duodauiazuany Environment and Pollution

Promote the restoration of watershed forests, coupled
with the increase of forest areas. More forest areas will
help retain moisture in soil that will influence the
amount of rainfall and the water flow in natural water
sources, diminish the impact to water shortage in the

long-term and support tourism industry.

Support adjustment in farming sector such as pushing
for the long-term project on the implementation of
cultivation of less water-intensive crops, promoting
cultivation of drought-resistant crops or improving
drought-resistant plant varieties as well as encouraging
mixed-farming — which will optimize the use of land.
The mixed-farming will also help reduce risks of
damage caused by disaster and strengthen the food
security. There is also the application of new knowledge
to layout systematic cultivation plan such as the
calculation of Agricultural Vulnerability Index (AVI) using
geographical information system to gather local data
including average temperature, total annual
underground water and average frequency of floods. The
information is useful to outline plan in dealing with
future changes and the adjustment to find appropriate

crops for particular areas.

Instill consciousness and building awareness about
efficient water usage; educate about water management
in communities, nature and character of drought,
the climate change and drought, and the trend of
changing patterns of drought. This is to create immunity
among general people so they can better prepare

for the drought and cooperate to solve problems

related to the drought in sustainable ways.
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Delay in rains is the main factor causing drought in
Thailand. The country has faced droughts many times but
the climate change has intensified El Nifio phenomenon,
consequently future droughts tend to be more severe and
occur more often. Droughts have affected Thailand in
several aspects such as the water supply for consumption
in communities, tourism sector, industrial water usage and
water usage in agricultural sector. The rainfall deficit will also
create consequent impacts in term of economy and food
security of the whole nation. In addition to traditional drought
management measures in each year, long-term measures
are necessary in preparation for changing patterns of drought.
The integration of drought mitigation policies with the
government’s water management, local water management
and the adjustment of all parties in communities, industries

and farmers will bring effective long-term measures that will

help solve drought problems in the long-term.
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Environmental friendly

SMART FARM

Nowadays the word “smart” or genius has a
significant role in Thailand’s development in
different aspects to bring the country’s
advancement on par with international arena.
Thisisin particular the agricultural development
which is the core career of Thai people.
According to data in 2019 compiled by
National Statistic Office, more than 10 million
of Thai people have taken up farming as their
career, the biggest proportion when compare
to other professions. Currently, large-scale
agro-industries as well as small farmers in
agriculture, fishery and livestock industries
have studied and brought in new technologies
to apply to conventional farming.
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Research and Innovation for Environment Center,
Faculty of Environment and Resource Studies,
Mahidol University has the mission to research and
develop innovations for the sustainability of the
environment. The center has invented and built on
the innovations in diverse fields including the
conservation of natural resources, reusable energy
as well as waste management. For agricultural sector,
the role of innovation has begun with resource
management to ensure quality harvest matched both
domestic and international demands. This is coupled
with the reduction of energy consumption during the
cultivation by using measuring devices related to the
photosynthesis value and micro-controller to process

data and sending commands to control the

[ dugauazrkankane Balance and Diverse |

automatic operation of electrical equipment in
buildings for systems such as water, ventilation and
light. The devices will conduct real-time measurement
and controlling internal environment inside the
buildings at the range appropriate to the growth of
plants, especially the photosynthesis system which
is the fundamental growth process. This closed-
system will help maintain the standard of produces
and decrease the risk from external factors such as
disease and pests. This system is different from the
current system that controls only the environment
but does not extend the control to the rate of
photosynthesis of specific plants. Moreover, this
system can be applied to measure and control conditions

in animal houses such as pigs and chickens.
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Farmers also pay attention to the internal energy management
within farms as the smart farm requires a significant amount of
energy to operate the systems such as measuring sensor, air
adjustment and ventilation. About 50-80% of the electricity
within the farm is to operate the ventilation system, affecting the
production cost of farmers. However, farmers can cut the power
consumption by applying a new management concept and
technologies. On the conventional system, the buildings’ ventilation
system or farm fans will be switched on continuously at 100% of
speed or the system is managed by humans, causing useless waste
of some energy. This does not reflect the actual demand of the
environment in the buildings. Farmers can change the fans’ belt
drive motor to inverter direct drive, which will help save the cost
of peripheral devices and easy to maintenance due to fewer parts.
The sensor will measure temperature and humidity to control the
motor operation to match the preset value and the real value by

controlling the motor rotation. If the sensor detects the temperature
i i
Y : l-H
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at the range between 25-28 29-32°
C and 33-36°C, it will control the motor
to run at 50% of speed (305 rpm), which
consumes only 225 watt hour and save
electricity by 765 watt hour (+=4.75
megawatt hour/year), control the motor
to run at 75% of speed (470 rpm), which
consumes only 568 watt hour and save
electricity by 422 watt hour (+=2.62
megawatt hour/year) and control the
motor to run at 100% of speed (610
rom), which consumes only 990 watt
hour, respectively. During the hot
daytime, the fan will run at full capacity
for 6-8 hours a day, then the speed will
be reduced to 75% or 50% for 16-18
hours a day, depending on the
internal temperature inside the
buildings at that time. If one motor runs
at 50% rpm, about 9,500 baht of
electricity bill will be saved per year. If
one motor runs at 75% rpm, about 5,240
baht of electricity bill will be saved per
year. This system will precisely help
control the temperature to match
demands of animals or plants (Petty
Patent No. 12322).
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Moreover, ventilation fans in farms are normally
switched on 24 hours continuously throughout the
product life, in order to control constant ventilation.
The center invents an innovation to conserve the
energy by generating energy in form of electricity
while the motor is running. The system is known as
Mo-Dy. An electricity generator, comprising copper
coil and permanent magnetic, is installed over the
original motor of the ventilation fan in order to
control the power generation mechanism without
affecting the operation of original motor. This can be
done by setting suitable distance of copper coil and
permanent magnetic to prevent loading of original
motor. When the power is supplied to run the

ventilation fans, the added power generators will spin
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inversely and generate electricity as much as 40% of
the supplied electricity to the original motor. The
payback period for investment in the system is only
2 years so it can well conserve the energy (Petty
Patent No. 12323).

Besides, the ventilation adjustment to save and
conserve the energy in production process, released
air from ventilation system in farm - generally
considered as the waste from the production process
- can be used as the source of wind for electricity
generation via a wind turbine. This strong and stable
wind can be used to spin the counter rotate dual
fan wind power generator. This type of wind turbine
is different from the convention one because it has
two sets of blade. The first set of blade is attached
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to the rotor and the second set is linked with the

stator. The blades will be set at different degree to
receive opposite wind direction and set rotating
direction of the blades. Such opposite rotation will
allow the wind turbine to increase power generation
by 2 times while the wind speed is the same (Petty
Patent No. 12058). Therefore, installing counter rotate
dual fan wind power unit to receive wasted wind
from the ventilation system in farms will effectively
generate the power. The produced energy can be
used as the power source to substitute energy from
burning of fossil fuels. There is also the conversion
of solar energy to electricity with solar panels. This
is an alternative for electricity generation that replaces

energy derived from fossil fuels. This option is suitable

SMART
FARMING

to farms with many buildings or structures by installing
solar panels on the roof. Farms generally have open
space so there is no shade to reduce the efficiency
of the solar system. Solar panels will also act as
insulator preventing the roof from directly absorbs
heat from the sun, another way to help reduce
temperature inside the buildings. Meanwhile, the
automatic cleaning of solar panels should be added
to maximize the efficiency of the system as the
environment in Thailand always full with dusts,
especially dusts from food particles in farms that
diffused from ventilation fans. This will help cut
farmers’ burden on cost and decrease the impact

that may occur to the environment in long term.
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depends on the size and production capacity, the
innovation will have a role to manage problems by
transforming waste or recycle agricultural waste to
create the benefit to farmers and communities such
as animal manure and wastewater from livestock
farms. These wastes can be raw materials for biogas
production, which is the fermentation process to
break down organic matters in the absence of oxygen
to obtain fuels for cooking (methane, CH4) and
substitute fuel for electricity generator. This will also
help reduce the impact of foul odor, wastewater or
even conflicts in communities. The same situation is
applied to the gasification system that relies on
agricultural waste materials such as woodchips,
coconut shells and corncobs as raw material for the
high-temperature combustion process in order to
obtain combustible fuel gas. The Research and
Innovation for Environment Center has designed its

gasification system to have both updraft gasifier and

SPM Farm

270,000 swine/year

]

Waste

-

hl_‘

Waste air Swine manure

Waste water

i 1,080 ton/year
: Counter rotate  Inverter direct Mo-dy :
| dual fan wind drive motor produce 1
| power unit produce 0.34 MW /yr 1

produce peak saves
I 163 Mwyyr 4.75 MW/yr 680 Bahtsyr |
| saves saves each [ ]
I 3,260 Baht/yr 9,500 Baht/yr 1
| each lowest ]
i 2.62MW /yr 1
] saves L
| 5240 Baht/yr 1
| each ]
L o ototype witng o b fek tested. el energy conservation_ J
Reuseable Electrical Energy

[ duQaua=Kankate Balance and Diverse |

downdraft gasifier in order to obtain gas substitutable
to liquefied petroleum gas (LPG) or gas for electricity
generator in replaceable of fuel burning. Furthermore,
this system can produce byproducts, such as biochar
that can be used to absorb odor and toxic substance
so it can be used as soil application; tar and wood
vinegar that can be used as pest control substance
in agriculture. This is the way to utilize agricultural
wastes for the maximum benefits.

If the above-mentioned innovations are applied to
conventional agriculture to increase the accuracy and
precision at work, it will help reduce risks from
external factors that may impact the quality of
products. This will help manage the optimization of
energy and resources while ensuring the least impact
of waste to the environment. This article will feature
the concept and possibility in applying technologies
and innovations in the areas of SPM Farm, Ratchaburi

province.

Produce
1,269.8
MW/yr
- Saves
Solar Rooftop 2,943,100
2,985 panels (300watt Baht
each)

Produce
1992MW/yr
_" SAVes
3,663,000
Biogas Reactor Baht

-

&

Fertilizer 360 t/yr

Sells for
900,000 THB/year

Figure: Technology installation inside SPM Farm



Based on the diagram showing the installation of
technologies and innovation in SPM Farm, there are
2,985 solar panels installed in the farm, generating a
total of 1,270 megawatts of electricity per year,
saving 2,943,100 baht of electricity bill a year. The
waste in form of pig manure and wastewater of 1,080
tons/year is supplied the biogas production system,
generating 1,992 megawatts of electricity per year,
saving the cost by 3,663,000 baht/year. Byproduct
from the system is high quality fertilizer of 360 tons/
year, which its estimated value is 900,000 baht/year.
As seen from the diagram, the farm has also installed
other technologies with the purpose of producing
electricity as generated by solar panels and biogas
system. If a counter rotate dual fan wind power unit
is installed to receive waste air released from internal
ventilation within the farm, the wind power unit will
produce 1.63 megawatts of electricity per year.
Changing motors to inverter direct drive motors will
help cut costs on parts and maintenance. If the
technology is applied together with the temperature
sensors to control the rotation capacity, the farm can
save a certain amount of money from electricity bill.
If the motor can work and generate electricity at the
same time under Mo-Dy system, it can produce 0.34
megawatts of electricity per year. The farm-generated
power can be used within the farm to reduce the
consumption of electricity generated by burning of
fossil fuel, which is a reason for the emission of
greenhouse gas. The application of such technologies
will also assist in cutting wastes by utilizing them for
the greatest benefit, which will be good to humans

and environment in both short and long-term.
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This is a good example of the application of

technologies in agriculture in the future as besides
helping control the quality of products, it will also
help cut cost that resulted in higher farmers’ income,
reducing environmental problems and reduce
conflicts in communities. However, there is the cost
involved in changing the technologies so farmers
should consider their capacity and their own potential
by considering from source of fund and maintenance
to ensure no burden in the future. Farmers can begin
with changing technology or equipment that will help
reduce the main cost. After the payback period, more
technologies can be applied, depending on farmers’
capacity. This is for farmers’ own sustainability. The
center will continuously carry on environmental
innovation development for future applications to
solve or prevent environment-related problems as
well as helping maintain the good environment and

a better world for everyone.

Research and Innovation for Environment Center, Faculty of Environment and Resource Studies, Mahidol University

Narin Boontanon, Ph.D.
Tel: 085-1851537
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NISTMUNSNIUNIWYDLAVITINAWKUIOKIUDY IUCN
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PUUYTEIINT VUALATIATNUTEIINTUALVDURYRINUMERNT Rall

-

EX Extinct (EX): grywus

Fevieiusiignpiuslunh Tnefivdngruithdefiofeafumemenowiaugimanine luussmelne
aadidniegluanunmaaitusiior 8 vila 1¥uA U3 (Bos sauvel)) nsed (Dicerorhinus sumatrensis)
unwavig)1 (Graminicola striatus) WNYANUANMTNRINWERN (Leiopicus mahrattensis) Uanange/
wunaAne (Platytropius siamensis) wia (Rhinoceros sondaicus) @iiu (Rucervus schomburgki) Way

unteuviesle (Thaumatibis sigantean)

EW Extinct in the Wild (EW): aeywuslusssusa

yilaugnliiisgnuimuadveglutunegondunusssuna Tulssmalneddddinigninegly
anun i 4 afa laun Yawdeme (Datnioides pulcher) unnsgapen (Ephippiorhynchus
asiaticus) unteuvesen (Pseudibis davisoni) Wagmzlus (Tomistoma schlegelii)

- ~ ]

CR Critically Endangered (CR): Indatywusog1vav

Fovdiowusiisieudssguiensguiusaniiuiisssumilusad lussalvedviaiusioglu
g0Munwi 112 9din 917l whnzeu (Batagur baska) Uannaumdie (Betta mahachaiensis) 7118t
(Bubalus arnee) ngwusuane (Chitra chitra) wleiles (Dermochelys coriacea) @a3a
(Tapirus indicus) UNWMEIESUSS (Eurochelidon sirintarae) L%ﬁ&ﬁﬂﬁﬂ%ﬂjﬁum (Icthyophaga
ichthyaetus) wd@swan (Leiolepis boehmei) Yanin (Pangasianodon gigas) Uanaieunian
(Osteochilus schlegelii) Wiiag#uoeu (Pardofelis marmorata) LAYNILLUUINY

(Urogymnus polylepis)
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EN Endangered (EN): Indarywus
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Wuged andadesing 9 ﬁLfJummoﬂﬁLﬁmmiq fiugdaiidusioly Tuussmalnefiviaiusioglu
aounwil 193 wfia 017 nuavad (Babina lini) 3Mwu3n (Balaenoptera edeni) 1Miuleyse
(Balaenoptera omurai) uniieniingen (Berenicornis comatus) A5¢94 (Bos gaurus) aanuiiuIng
(Carcharhinus leucas) 94 (Elephas maximus) uauéhué’ﬂmjﬁaﬁﬁwﬁu (Hydrornis soror) Aari
guuU (Japalura yunnanensis) duwn (Manis javanica) \@®a11 (Panthera pardus) wagyiiinang
(Ursus thibetanus)

-

VU Vulnerable (VU): Gnualtiufndgeywus

a%ﬁmﬂ’uéﬁL%’ﬂ?im’aﬂﬂé’qmﬂ’uﬂuamﬂmé’ﬂﬂé’ denafitadsing 4 suluavglvvlaiuguu

QUWUT 1uﬂiuLwﬂlmmumwuﬁmasﬂ,uamumwu 300 389 819 NIBLUUUN (Aetomylaeus nichofii)

e‘_’& o) !

9

undonathna (Anorrhinus tickelli) unwin (Argusianus areus) Uainlne (Betta splendens)
W13990N (Canis aureus) \EB9H (Capricornis sumatraensis) aa ua3ua" (Carcharhinus
melanopterus) \@olw (Catopuma temminckii) AsaUnuuld (Harpiocephalus harpia) Jamau
mﬁ]uﬁ Uarujinia bipedalis) 83136 (Macaca nemestrina) unlwgiuuseu (Lutrogale perspicillata)

wazvzuain (Viverricula indica)

NT Near Threatened (NT): fndgnanaiu

Juriaiugniuwiliuenagnanaulueuiandulngd eswintdedusng q dlufinansznuun
ludszinalnedaniugiioy 303 519015 0191 BUSeNNge (Aegypius monachus) UNAUUA

= . . 127 ' < [2% < .
WNENEN (Aethopysa nipalensis) AinnUInangLeu anneasneyLeu (Cyrtodactylus ansularis)
fang (Dopasia gracilis) Wit (Heosemys annandali) wiulwe) (Hystrix brachyuran) vanldl
(Martes flavigula) 8Wa&n (Cannomys badius) aaninu (Chiloscyllium indicum) Uannee (Clarias
macrocephalus) Waydiiuase (Paguma larvata)

L
.

LC Least Concern (LC): iIJunvoadasnga

Ly

Aevtiaugndalieglunnzgnanmunasnuiiiuegiall Jagtulsenalnefistaiuingninedlu
Yl 1,224 w1
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DD Data Deficient (DD): dJoyaluiwgowo
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nauiidenudndusensdamanudiuduannsinyidelueuan lulssmealnediog 174 18013

979 weynszsenduden (Aeromys tephromelas) Yansinnameanagiu (Acantopsis spectabilis)
wvissldvnan (Chiropodomys gliroides) wazanmulliunsanssa (Pteropus intermedius)

NE Not Evaluated (NE): gvluldsSunisus:iguaniuniw
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Tiszneunisdndulanasnissauleviesng 4 andi Wudeyauseneunmssneudyey) CITES w3e
The Convention on International Trade in Endangered Species %’agaiu IUCN Red List gsiilule
AU Red List Index (RLI) s?fqL“ﬂuuﬁﬂuﬁa%ﬁ’maqauﬁﬁpﬁpﬂdﬁa&mewmﬂmmamq%amw
dieRnnumssiiumugdhmnemuisnagysasmanvanydan 2011-2020 (The Strategic
Plan for Biodiversity 2011-2020) uazdsldidudoyalunsfinmunsandunumandimnensiaw
fstuthmned 15 Untles fuy warduadumslivsslominnssuuiinamsunegneddu uenamn
msihlUldludealeunewd Joyalu IUCN Red List Ssldidudeyausznaulunmsdanisnsnensdnee

19NaNSOVOV

drfinnuuleuiguazuauninenssssumALarduanden (2562). sruuasideyaninumainuaen1adininvesUsendlneg. duduiioTun
10 n3ngAu 2562. 27N http://thbif.onep.go.th/

The International Union for Conservation of Nature’s Red List of Threatened Species (2020). How the Red List is Used. Fududlotuil 16
NINYIAN 2562. 9N https://www.iucnredlist.org/about/uses.
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