%/4 A’/i.’ A o
ANNNTHARNUYIUNSTY

=1 . == ) e - o)
“ﬂﬂ%ﬁﬁ?\ﬂ\iﬂ'\-’a"lﬂﬁﬂ?: nsmﬁnv1w1\imﬂuwu‘nn1nmua

“;";_‘-‘ -

v k&t

e

The;Study onsthe O'Fgéﬁrivc Fertilj;er Value'Chain 4fr6m Agricultural Waste:
AlCase StudyofiRicerStraw’in‘the!NorthernRegion

P
gy ~
s Mgt DI T I
L 2%’ N

-

(WL A N"J‘ 18
Jahdon 2
v

AUnIPuLAsYgRNIsINYRS BUREAU OF AGRICULTURAL ECONOMIC RESEARCH
AnanuLAsYgRonIsLAYAS OFFICE OF AGRICULTURAL ECONOMICS
NSETNTINYATHAZARANT A MINISTRY OF AGRICULTURE AND COOPERATIVES
Lana1s’35mﬁsugﬁam1smums Laﬂ‘ﬁl 135 AGRICULTURAL ECONOMIC RESEARCH NO. 135

NHAINIYU 2566 NOVEMBER 2023



n1sAnwIelgAuAINIINER e BuUNIE

9q

INIFANAD LTNINITNYAT: NTURNYINIIY?

TununnIAle

ng

A11UNIBLATHFNINITNYAT
A11INULATEFNINTNGEAT

NIENIAUNASLAZENRNTOL






UNANED

nsAnwislgauAnsnanledunsganianmaelinienisinens: nsdlfnyiveng
Tuiunanamile fingUssasdiieAnyinisadayariunisdndedunidanniedn lnefnw

+Hoa

nwasnssulasmadadedunidvesnsuinuniau U 2565 Tuitundminlesse Wesdvl
Wagan 313U 85 Flaed
HANTA NI LY AUAINITHEAY 8B UNT NN WU ANTIUNAN (Primary

[ a o LY N 1

Activities) Usznause 1) dngaunldlunisudn laun vhetns yaded Jagivy asiseuiles we.l

q

a Y

uaw 2 dminganm Yevas 88.04 veringAulFINannunsemLes anR wanfiouthu waedl
wideonay 11.96 Foluvinsiiu 2) nswurunaviindeduiddliEmmannugasvesnaimuiiiu
3) JeBuv3dussanszasuan 20 uag 25 Alandu wudeluifui (1) Tsadeu (2) Vinamneetu
(3) 15ails 4) msmananaznsve Yewunn 25 Alandurenszaeu Maade 137.50 ym THlsaSou
Hustsanufidmieuazdaiiule deeglnduinadu Snsawnaudededediuiunn gndn
e inwmsnsialuiasmizenuniasy waz 5) msuimssunsue fuimswudadeliungndn
Trifuuzthasmsliouasfinnmundsmsneiiosunsunansldiouazsoudlvilagmliungndi
dwisufanssuatuayy (Support Activities) Usgnaun e 1)Iﬂsaa§wqﬁu§msuaqaqﬁm IWLNARE
nasleduniderlndutamuazuvasnild lumsndsldiunuuesnmes 2) maudmminens
yana TuseniluniaFou maewsuazinusamdumitugddsunsousumnnaniann sy
3) madsuaziau Snslidmindanm asseeuiles wal way 2 waensanaieauty
wargaunniveinasle uay 4) msdndedam annsadavingAvldedasmnuasduiaa
wenalunsrdale

dmsusumunsudndedunidiade 3,281.27 vinsedy Useneusiy dunuiulls
3,272.25 uaedu Aslusesay 99.73 maﬁunuﬁmm LLazéfunumﬁ 9.02 UINH DAY
Andusosay 0.27 ﬁuaaé’uﬂquﬁgmm etefisvingiads 5,500 UIMFeRY NaRDULIUAND
\ady 2,218.73 vinsiosy ileinwninsunedunisindaldldsmiulendlunisviun aunse
anenlddredeinilla 209.59 umsials

Torauauuy inuasnsnIsTINNa i o3zaunuInd a1l esdnaift eldlunisuad eedan
waznaunesle et nsufauniiAy nsuduasunnnees uaznsuduasuannsal aaduayuy
iResdnsmsiidumssiungainuesnsiisidnenn eliaansaguasivuaslfieiesdinsléerng
Jusssn uazmsdaeusunisndnd eliuninunsnss ulvil enaununssnugeeny sauds
Jsznduiusiientudunouuasuunmel foalumsvelueynandesdunidifienisén wielv

WNERSNSHANULRE 9T AR Y

Adfisy: algRuAnNdnledunsd Jedunie

9






Abstract

The Organic Fertilizer Value Chain from Agricultural Waste: A Case Study of Rice Straw
in the Northern Region was investigated. The study aimed to examine and add value to the
production of organic fertilizer from rice straw, utilizing farmer interviews for data collection.
All interviewed farmers had participated in the organic fertilizer production project of the Land
Development Department (LDD) in 2022 from three provinces: Chiang Rai, Chiang Mai, and Tak.

The findings revealed the value chain of organic fertilizer from rice straw, comprising five
primary activities. The first activity was inbound logistics, involving raw materials for fertilizer
production, such as rice straw, manure, plant materials, Microbial Activator Super LDD1 and LDD2,
and bio-fermented liquid. The second activity was operations, encompassing the fermentation
process of the fertilizer using the LDD method. The third activity was outbound logistics, where the
organic fertilizer was packed in approximately 25 kilograms per sack and transferred to producers’
warehouses. The fourth activity was marketing and sales, with the organic fertilizer priced at 137.50
baht per sack, with sales promotions such as buy 20 get 1 free. The final primary activity was
service, offering customers fertilizer delivery and recommendations. In addition to these primary
activities, the findings demonstrated four supporting activities: organizational infrastructure, human
resources, research and development, and procurement. Specifically, the fertilizer production site
was located near water resources and raw materials. Furthermore, the fertilizer producers received
training from LDD. Moreover, the fertilizer contained Microbial Activator Super LDD1 and LDD2, and
bio-fermented liquid. Finally, the raw materials were sufficient for fertilizer production.

The study also indicated that the organic fertilizer cost 3,281.27 baht per ton, with 99.73
percent for variable costs and 0.27 percent for fixed costs. The average selling price of the fertilizer
was 5,500 baht per ton; therefore, the retum for the farmer producers was 2,269.20 baht per ton.
Farmers applying organic fertilizers along with chemical fertilizers for farming could reduce chemical
fertilizer costs by approximately 209.59 baht per rai.

The results led to policy recommendations that farmers should seek funding to purchase
machinery for crushing materials and turmning compost piles. Additionally, the Ministry of Agriculture
and Cooperative should support machinery through groups of potential farmers and provide
training courses for young, smart farmers on producing fertilizer.

Keywords: Organic Fertilizer, Value Chain.
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anA1 (End Users) i 89n Ul 08 WA nauanenen ¢ 91 un13as 19a31ule 1U3 sus 1w uu
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(Cost Competitiveness) Fsdlusiosunainanusiudelunyaffindndasiiuiiuiionss Chain

Y
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Juilugiu nszuiunmsviney unww naensudeyavesuivntuy derdunnuduuazdiin

YaULlAN13US ogualursliigateenigluwinuy winsiudazesdAnsazasnanssuiunig

Y
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dlemnusmiofulddy sududesdinislidoyasausu (nformation Sharing) nglunisadns
Jafefiannsondnsulifnnshouusuiuiuiuioedeiadonasdsznis T

1) M3TAN13AINFUNUS (Relationship Management) 1uni1sdnn1sufdusiug
FEMIAUT YN (Firm) ﬁuqﬁj’lﬁl v Sources of suppliers uazg @17 49 End Consumers
TneUszAvE nmuarUseavsnaveansianislsguvuegfinisinanuaugalunisfiemszmniig
mirpnugsialuldguniu luduiifeadestuglasduazguviu msdanisanuduiusidl
UsgdnSnmazd e au lUgTaiusssuve90aAnIAUaIANTNINNIINITAT 1NAUFUN WS

ludnwaziiduyanaiiidu Personal Relationship n153nA1uduwus talyuady “Good

v A &

Customer” usigoaimunlugsziuiidu “Good Partnership” fiflaugAsssunisgsiasie iy
sufenstindauasidediorerdy

2) N199AN19A21US Ui © (Chain Collaborate Management) SE#31499ANS
13938 M119MU89UAIUT N (Firm) 1l eliAnn5UsE@MAN5AY (Co-Ordination) Tudau
fiAdesiunsivaduvestoyainarsluldgummudulusgreiiuszansam lngfanssuns
Fon1sladafinddsUsrauanuduman Jeasudrdmyinnisuinussans nmuesnisuszan
Usglovuuazaudiudolumsantufanssunsladanndsudulunisnszaedunuazdaey
Auriszminaesdmsnneg aneluldguniuludnvaeiiduysuinisniassia (Business
Integration) awansenuaInmIvalszansawmienulaviossdnslaluldguviu azda
RoAunUTILLazdHaialnANaTatuNswlsiurawngshvluldaunu

3) 1159AN15A U LT 0d e (Reliability Value Management) N15L7 1152 f1U
vesmuderiufifiionsdsueuAudiinsana lgammilindauazannindefielunsiasiia
Usvdvsamvasmsdnnisarulvaduvesdudluldgununeldfeulvvedodinvesaniud
siodoulyveanan (Place and Time Utility) ududidnsdnsagdeainisujuianisegraiu
Best Practice auilugnisidesiuiiiu Reliability Value Fadutiadelunisandunuaud

2 1 a & =l U
AYANAIULNUNIBLIYNIN Buffer Inventory
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4) NITINSMWGINA (Business Synergy) A3 9119551 INGUVDI Suppliers

Tulgguniu Manu1annguaaamnssuatuayuiidu Support Industries 41 HrARNaos

[ a [ a

Andnaan guaningau Jangunsalnlinisndn Uy naw wazUsenau aunaenlUauiagIia

q

(% v 6

usnisladaind laeusdnazdodignsmanslunsinnisninuaunaveinuduiusuaee

Y

(Suppliers Relationship Management: SRM) ﬁummﬁuﬁuﬁfﬁumﬁjﬁﬂﬁLﬂuqﬂﬁj’] (Customers

Relationship Management: CRM) WaszuuNsaeans nsuszarunaUselevuiiudu Win-win

Advantage waznisldgnsmanssiuiu negldgnAaugavineide i
FTUUUINI5AANT5LYaUN1U (Supply Chain Management)
JEUUUIMSINNISTIEaUNIY (Supply Chain Management) (lafikeainsn fiife,

2552) nu1efiIn1sLieusaueanilen3agnneg lun1snanauasouinig Nisusuainingau

ldsegavinefegndn Jedsenaulumediunddny 3 dw el

1) faeuou (Suppliers) vunedie NdsingAulinulssanums entlgusnig 1y

Y 9

NWAINT HHARAUANNEAT daauFuAnunsliualssnugnavnssy vsenef1v1edy/muny
15991uKE0 (Manufactures) ninedis giviminilunisulsaniningAuilasuanddeuey

TidAnuAaUY

o

2) Audnszaedunn (Distribution Centers) nunefisgafiviintinlunisnsganey

v A

dualulviadlieguilnansegnAfiaudnszatedunmiey 0193elidud1u1ainvaiglseu
msudn viailugudnandunisnunududinuns
3) SruAgekazgnA1MIaRuIlaA (Retailers or Customers) AvyaUangdn

vodldgunudalugafiduAnievuinisniey agdesgnldaununyaniuazlaedlaiiinisiiy

AR NUAUAYS0USNITUY AnudAgvedldaunuauAmTauIN1IAN NnGnoangdnain

q

LABIIUNNYANTONUILAIN AABATINAIEYDIGRUNIU AIHUAMNINYBIFUAILAZUINITHY

9
£ (%

avduegiunmniie dlmhelamhenildagiane memanatl Jaihlniuuiaalunisysans

o

nne wleiielinsrdsdudmseusnslululdedrsdussdansam wazdinauninmuiignd

Y

AR

nanssundnladanndluigldauniu Usznausie

1) M33am (Procurement) iunsdaningAunietanideudiludsgasaeg
Tuanevosinlgguniu

2) n13uds (Transportation) WuRanssuiviiuaueivesdudluwiveinisdne
aonuinmsvudslifdudenaazldsuanudemeseninmie asmuitmsuudenduas ofunu
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3) M3daifiu (Warehousing) LluAanssuffildiuauailifudaaudi uiiu
Aanssufidosdifiesesiutunnudeanisvesgnéniiliae saufausslosdlugrunsysendn
Fefimsnanvessnnunnluusasads viendnsasimenisinuasiiduinatag fuiliuven
Jupgiungna wavanmuIndeuiiBeuuas

4) Msnszanedud (Distribution) uAvnssuivIenszaeduinaingadaLiv
duialugaiuiuaniSeguilesunsing

ANLANANsYaLladaRnduazldauniuy

Tadafind ilunszuaunmsiiiiuianssuifenfunsiedoudie msdaiu manszane
Aufuaz3ns ManausuMsKanLaznsdseuAumnganludsuilan Tuvaeilsguny
%LﬂuﬁamiuﬁLﬁ"msﬁ’faqﬁ’um'ﬁ%’mﬂ'rﬁﬂﬁé’mﬂ’uéﬁuaqﬂ'ﬁzmumwm6‘] YDINUILITUA99)
Wennelused nsuarseninsesd nsrneg Winnudenad ssUszandunsviausaafuliiie
UszAnBnmuazUszAvsnaronsdweududn melddunuiiannsaudsduls Tnemnuunnsing
fioaudu whldanladafndasdiuiusiafeafunaedeudeduduasuinissuteya
Imans dawliguniu azuunumiAsfuanuduiusiazanusuiloseninaesdnsiiiely
Tegumuiienuysannis nedanssuvedlaiaindasiuiueg neluldgunu fafu Tadadind
waglyguynu Jadufanssunddnuamduysanms enflesusnues

2.2.2 wudnAvialgn1THEn: wideldnnA (Value Chain)

virslanauan vanefls Aanssudisianuduius wasdeulosiu easayaii
Tiifutladonisndn lnedusauinszuaunniingfuloudignizuaunandn nssuiuns
My NIEUIUNTIREEUAIGHUTINA LagNTTUIUNITUINITNGINITVIY NTE319AMAT
TifuAuAm3avinig du enmasfunisnssvinlaguidniomienatsussy denisus
YouLlRvesAansIIudIdena luudazdiserlesiuly viovsldame vaneds nsass

{ = ¢ 1Y) 1% ¢ v A o
AuAmIeUslovidug uvsgneuiuliidulselevianvinefianddeanisinefidunau

YoanszuIunsasnuainodesiulunen wilouslgvasfanssuiidanuieiiuiy

=

eaauselevdgavinelundndusivieuinsiiedwelulignanlalduselesd malases

MalganA 1uUN15IATIZAi NN 9ANNANN150V89ANITTUNITWUTY Tagn1SANEN

9

2

a

fefianssudneg HeRanssumdnuazAanssuatuayuinaninsorielildisududuyy
vonnuannsalunsaisanuuansaiienSsuiisuiuguasiuldviolsl Ssegldidunuama
lunrsirungaudsuazynssuvasianssulaidueg3f Michael E. Porter (1985) lalw
wrnmAnvosilenuainduguamiesandudi figndvieddosoudneliiuaud
faladanids 7anmarvesdudunandidunaninnisletlenuaiieg lunszuiunisuin
wiasdunureusimdtvesdud delifanssusneg Waduuinunesenitenseniuey

lnpdiauduiusiundegnlguuuseiias N13AgaTI9dUAUALAZUINNSHAMAININ
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(3au99) 9 ndanssule wazdinuaitdes (gaeew) 9anAanssula Michael E. Porter laLaue
wuusaes vasldanAlaedlieuddyfuanssluiildaueveausasmioegsfa s
n1sdamunasingdu N1suUssu aaenaudenszuiunisdeeuduauazuInislinugnen
Tnenjsadannuaninsn Tumsutsiunagsia femsiessfyaafuiifniuluudasdunou
#3enanssy Imeuwusnanssuneluesdng Wu 2 Aanssu Ae Aanssunan (Primary Activities)
wazAanssuatuayuy (Support Activities) lasAanssunnuszinnddinlunisdaoiiiug e
TAfudum

Aanssundn (Primary Activities) 5 1933 7140 8903 UN A RS Da39a556
AuUAMTOUINT MINa1n wazmsvudsdualudasjuslng Usenaume

1) Ta3afndv 197 (Inbound Logistics) Avnssudiviientasiunslasu nsvuds
NALAY NsHanTengiu nsmUANsERUTBIIngAU

2) M3UJURANT (Operations) AanssuiliAgadestunisiasunionssuingiv
Teenunidududn avUsznouluse nszuiumandn Jngau edesdnsuasiedesie

3) Tadafindv100n (Outbound Logistics) Aanssufiieadestunmsdafiu sausu
Indming nsvuds msdoans Audn wazuinisludagndn

4) MImaALAENNTY (Marketing and Sales) AanssuiiAgaiunistngsligndn

%o Auduazuins nslawan Yemnemsdadiming Ussnduius

5) 115033 (Services) Aanssufiaseuaguisnisliuinafieringaanlsidy
AUAN IUHINTUTNMINEINITVIY Nsuuzingly

Aanssuaduayu (Support Activities) 4 Aanssu Wufanssudivrvativayy
Tnanssunananunsaaidulule Yseneusme

1) nssadefiugiutesasdng (Firm Infrastructure) Tassadsfiugiutesesdng
laun seuudey® S3UUNTRU NMSUIMITIANITVBIDIANT Aanssundnsia 5 Aanssy 9z
Jszanufuldd auneliiAnnmanldduazdasends Aanssuatuayuria 4 Aanssy uenain
Aanssuatvayuasyihmidii atvayuianssundnuda Aanssuatvayusiasdearimiing
atfuayudeiunayfudnse

2) MIVIMINTNYINTYAAR (Human Resource Management) Ranssuiientas
funsuimanineInsyana Rasliesigieu assuasdaidon Ussiiuna Waun Aneusy
FEUURUADU ANA19 LaghSINUANRUS

3) N5 8azWAIU (Technology Development) A9nssuLA safunIswaIn
wialulad Avaelumsiinaualvdud waguinmsvienssuauniuan

4) M339%8/3A (Procurement) Aanssulunsin@edn e lgluianssunan
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Firm Infrastructure

wn
'E 2 Human Resource Management
Qs
g% Technology Development
L] & Z
Procurement o)
=
Q,
3
Marketing
Inbound ! Qutbound .
Logistics Operations Logistics and Service

Sales

Primary Activities

1 Michael E. Porter (1985)

[

A 2.1 Jadeitugruvesiislgnarives Michael E. Porter

2.2.3 WUIAAVNLYAMAIYDIFINALNYAT

wIARYlEAMAIYRIgIRANYAT MUNea AanTTuseY NFuTusSLaseNlaaiy

wedinasyarniulidvdudnazuinig aldaaamtusudunudis oavesingiu

q

o w a o 1

SUAWANITIANITINGAY N5VUAUNUTRNAUIIGNTLUIUNITHER NEAUAIETATINUNY

9

v
a1 A

ag4ls dndsduniegnels uaziinisusnisudenisvivedls iWudu viasldauaniiing
oAt uNgUsEneuNMITeLien vieiAnanduszneumnatsn sefinsiudaiu Tnsus
youlATasianTIILdIdonmaAluudazd uneusaideatuly (nauuimsuasiam
BIAANILT (BIANTUMNYL), 2564)

lganA1vasgInanunsUsEnaulume 3 Aanssuman As

1) N5¥UIUNNTABUNIHER (Pre-Production Process) Aamssinifiunsneudiaxil
nsnandafedeaiunisdanioningiv wastadonmandug Wilaunm wazuTuw
fumngaunouiniswizugn WBesdnd vieviUseus 1wy n1339s uasimuwudfi
M3oNugNIsudnd n1sHande wazasmInLuad NSHAATATY wavednsuuadnd sauds
nswTeuaniudl Bunu wssnuey wasTangunsaiiauadideddluntsduiiuns

2) nFEUAUNTHAN (Production) Aemssduiunisitewdsuingfunazdadons
wanlinaefuaudvieuinmeiindouiludmng wu mawedgn madssdnd waenisudssy
wardndetlagiuinsiimalulad uinnssy uazssuuasaumadanldiemsussansam

N1SHARN anAuNU kagtiuauazaInaugliiununInTvuieie AanTsuiiind uiiie
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WasuwlasanimgAvlinanedududviouinig wunamizgn n1sidesdnd wagnns
WUIFUHANEANIINITINYAT

3) N38UILNIINENITHEN (Post-Production Process) iunszuiunsiiing unds

suER uazmsudsgy Wedwoudud visusmamemainuasiidiaunnliiuguilna Taed

WvanewieadsUsvaunsalfia uazemuiionelagean Ussnousnenmssidunsddy 3 Ges Ae

3.1) Tadadndvieen ineatestumssudunsifieliiulainguilnnazlesu

a v A

duAnaunin Yaeade wazlauinsgiunufiiivun NIn15U3msian1svuds n1snseany

q

v Aa a

dufn waznanusnwauanivseansnmiielidurdinigunimansidweuniedmuig
Tiguslne

3.2) MIVIYWALNTNAIN ATEUARNAUANTATNATIAUAT NTATINNG Nl

Y9IAUAT LaTNI50BNKULLITYA I Wiediglrauandui 39nuazandt sadafneriudula

Y
[

Tududuaruinis msuTmsdanisdeamis vl e uil Smunedudwsooulayuazoonlay
ognafiUsyAvBamartieliaud I Rdlie waresounqudsemsmeiinathvangld
3.3) U3M5 (Senvice) wiesnuisaruaznin ad1emnuuseriule uastowdtam
fiananmslFAuAMEoUINg 1y Ssemwazmnuzde uasndsandedud luimateya
Bamadalumsindualuldauegalivsz@ninm uesifaUsslevigeen Sudmfvauaseufnuiu
Wiethndusaunduduazui mslineuland mnudeanisuazasnanudisnelagsaalsidy
Husln
2.2.4 wurRauguiRsatufuyunisuan
AUNUNIINER (Cost of Production) aunsausnidulseianvesdununiy

¥
Y v A aav ¢

dnwauswazenuvanelaeia Ly feil @ ¥an nssudnd, 2562)
1) funudaudauazaunulitauds
1.1) funuiinuds (Explicit Cost) mnedts sumuiiiulidaudvinfinsdneldde
dulusiadusiu
1.2) fumulsidauda (implicit Cost) mnefis sunuitliliietueonluass Tums
Fseloviantladonaneni
2) sunuAdslenia (Opportunity cost) 38 AunNuUNIeLaen (Altematives
Cost) udunuiifumAansnuasgaans fdmiwensdsisa mndenldnineinsiuly
Tumadenvilsiazgadelonaiavilulidamands WuuwAefiddgylunisialinineins

o

niidialisiusEansamasan
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3) AUYUNUYTUALAUNUNIUATYTAENS
3.1) AU UNUYT (Accounting Cost) 13 06 Uy UN195 513 (Business Cost)
yanefs funuiidanldieseg AiRatuidesnfanssunsudeddnanznedeiidudaa
finsteiintusie
3.2) Funumaasuganans (Economic Cost) maneds dunualdareiamun
AAaduidesarnnisudn Tnefivasiegief 9reTuesnluas aufutauds (explict cost)
wagseinefiliinisdiseanluas Wusednghidauds (mplicit cost) Funumaassgamans
farusuyuandslonia (opportunity cost) Lise vinlyisununiauasygaans aegeninfunu
yaty® fadutilslumaasugmansisosninflslunedoyiae
4) FUYUAEUDN AUNUNYY kaLAUNUFIAY
4.1) FunuNIBUDN W3 oHANTENUNIBUDN (Extemnality) 7 iinansgnuse
yaaadu Feivinansznuiiduusslonivienad (Extenal Benefit 3a Positive Externality)
waznansznuiiunadenienansenumnsau (External Cost 3o Negative Externality)
4.2) funuLonvu (Private Cost) vanails Auyunioailddnoramundisudn
ADITURA AUWBNTU FLIINAUAUYUNIALATYFAIERS
4.3) AunNuN19FInu (Social Cost) NUNYIINT AUNULONYY FIUAUAUNU
fifunansznuneuen
5) funuiuLUsuaEuY AT
5.1) AuNURULUS v Fununisnaniuasuudaddmulianaves
wandmdualdaeiintunnnislitoteduuuslunissde uazdadoduuusasldnualulugng
nswAmiy 9 Funuiuudslumassaauendssnnianssundsoontd 3 Ussam Ao
1) AusaaulunITHE AT IUSIUAY LaTLIsUIAT 833ns Ysenoudae
AussulunMseiguna mawseudan msvgn mumuivivy msldde msd@enuenansiail
sl
2) Ausaualumsifuieaguuds
3) ArTanmsinunsvzelladensudn Ussneume ATAaugAINITUINE
n&n Areldndn Aranaillandn Aansied Amsfudomds anenauAigouLey gunsalHng
s
5.2) éfunumﬁ HGURR équumiwﬁmﬁlﬁLﬂﬁauLLUaﬂﬂmmﬂ%mmmaawawﬁm
Hualdielunswdniiinannslitadonismaniined Ssliiguanazynissannnvietos
wAlviu Funuasiinomunageasiiane wagdndnldamnsaasudsuulaTmanislidads
Fananldlutissrgnanmesnmandntu dunuasilunsndauenyszaniongsy useenld

2 UseLnn Ag
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1) funuasifiduiuan mnefs aldsefifnanazsossisluguiiuan
Tudnnudiaeil 1wy Antiiau Afangunsalnsuussy Wusu
2) fuuasiliiuiuan wneds aldanedauadingudnlalsane
oonvidluguvesiiuan vieldualitnensdinuszidu wu Adanseviordeusnvesgunsal
nManuns wazAlifauteanuies wivssliuausnsafiauluiesiuty lunmsiinsey
Funy anansouansnaduiuslee
fuyuiuuusanun = arldaelumassuAumeUanuazquadnu +
ATann1sinenInsoladenisudn + A1ldang
Tumsifuienaguuds
funuasiioin = AngiAy + AR + AnSTRu +
AdeusiAgungel
Fuyuitenun e duyuitsuniiind uieiiduivanuaglidu

Ruandssenaulusig AunuANIuaLagAUURULUTNINA

AUVUTVIA = AUNUAULUT + AUNUALT

[
Y v A

NN5AATITIHANDULNY AIUUSLNDOUNANBUWNY NINTUG A9l
1) NAMBUBNUNINUA NU1EDTI HANDULNUNINUAT LAIINAISHANNARKE

NNNSNYATHOUNITNESN FaVAUUSINUNaRERNMLAAMMETIAHARER TN wATNTLATY
HARBULNUTINAA = IIUIUNANER X TIAVMANEATINLATNTINTU

2) HANBUWNUANS Ao d1UNnAeIINAITUINANDULNUINA ALY
Vavian Fananauwnuansldlunisiiansanfwansenuiiinasenilslunsalidnisldsuulas

Tusimve naneULUgVEaINsaAILInlaeal

HARDURVILANS = HARDUUVILVIALA — AUNUVINLA



22

6) funusvEzd Funuszaren uarnIsUsEviaseTLn
6.1) Runuszagdu (Short run Cost) Usenaudae duvuasi 7 Laidns
WasuuUadlumuumnansnan wagduyuiunsazudsuntadlumuuTuunisadn
6.2) AuUNSHARTUSEEZE1 (long run Cost) nned TusvezeInuIendn

Y a

viefnanaunsaasuuvassunslitadonmsudnlannuia Jadonsudnuasuntas
I unananiimbendagesns deiu Jadunsmdaynedadadutadoduuls wasasd
BTN VAN EATERG I N

6.3) NM3UTENI A aUUIA (Economy of Scale) Buneie AMINANFUATTUTIUIY
fannmefiagylsilfisuBesiuyuannsiidunusiomiyanas

7) funusan Fuuiads uazsunui

7.1) ffuyusau (Total Cost) ey yarmesiunuisuaildlumsndn deide
NATBmRTUN LAY U Fuuasd

72) Auvuind o (Average Cost) 3 Y A 01128 B AU UTBIMTAIE
USUUHANGR

7.3) funuiia (Marginal Cost) 30 funumiteanine vaned dunusy

PNUY U ONAPFUA WALV UL
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nsAnwihalgaunsnanledunsgnnianmaslinianisinens: nsiifnwIniag

q 9

vYa o

Tunufinewmile {3dulasidunsiivdeyalaenisdunvalinunsnsidnsaulasinisnisnan
Jeduvsdvaensuwauniau Tud 2565 luiunFwmialesiy 9uiu 37 518 Jwmindiesn
U 23 518 WaTINTANIN F1UIU 25 918 TIUNBATNING UAI8819 91U 85 518

[

NANISANYY A9l

o a

3.1 dayanmluvaanuninsinanledunigannwiedin

9

Teyanaluvonnuninsnanedunidaininedn S1uru 85 918 nUd1 1nAINg
WAYE $1u9U 58 18 Anlufenas 68.24 TBUNBAINTHINLA LAZINBATNTNANG
$1uau 27 518 Adudoay 31.76 veununsnaavan Tnsengadsvannuainsileny 60.33
w30 60 U 4 ieu inwasnsdalugiileny 60 Fuly Andudosay 54.12 veununsnavienun
sosaunlaun 929978 50 - 59 U 41997y 40 - 49 U wavyaeey 30 - 39 U Anludeuay 28.24
15.29 uay 2.35 vaqnuasnsfianua il inwnsnsyaeengdlodinarinminmsiininnus
sgndntodun3dlties ifleandunuiaziinsglddnmmilafe sedunsfnviveanynsng
dlug Sevay 57.65 aumsAnwseAuUseaufned sesaun laun seaviseudneneulany
TseuAnuinoudu Usnns war Uav. Uia. lneAnluiosay 21.18 9.41 8.24 uag 3.53
YouAYAsNITIMLA auasy dnsusieldlunianens inwasnsaulngdselddesnia
50,000 usel Aailufosay 37.65 vaununInsienua sesasuniseldoyludas
50,001 - 100,000 Uwsial 100,001 - 150,000 Umsiad 150,001 - 200,000 uwsiad 1NN
250,000 unsiad wag 200,001 - 250,000 umsiel lneAnduiosay 21.18 18.82 11.76 7.06
LAY 3.53 TBUNUATNIIIVILA AIUEITY

SunuaudnluniiSoununsns dulngfisuaudnlunianens 1 - 3 578 Aadu
oAy 56.47 TBUNUATNINNUA 5090947 A0 4 - 6 318 uay 7 Tedull Aaduevas 40
LAz 3.53 YOUABAIATI VLA AwdrRy dmsunisrindedunidanrsdnesldussy
Tuassounuendudulvguasisinuusnuais 2 sedendidou

Uszaunsallunsviinisinuasveainunsns waveyd 35.29 9 wie 35 U 3 ifou
dnlvgjegdl 21 IulU Andudesay 75.29 veununsnsiavun sesasneglugag 16 - 20 T
11-15T6-109 1-5 7 Andudovaz 11.76 4.71 7.06 uay 1.18 10UNBAINTHINUA
sy dmiuuszaumsallumailedunidannniednaede 11.32 9 wie 11 T 4 1fou

a <) $
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[

wag 16 - 20  Amduevay 28.24 14.12 12.94 uay 8.24 YOUNYATATIINUA ANUSIFU

!
a 6 vV a a va v !

FanuninsiedunigaieIsnisnlauuinuiuannauiasdnfunseusunIugnsves

ASUNAIWINAY (157199 3.1)

M15799 3.1 ToyaniluveanunsnsindadeBunidainniedny U 2565 luiunniawmile

nuE: 318

318013 U Soway
LI
U418 58 68.24
W 27 31.76
Y9918 (V)
30 - 39 2 2.35
40 - 49 13 15.29
50 - 59 24 28.24
111n31 60 U 46 54.12
91970UNYAINTIARY 6033 T
SZAUNTSANEN
UszauAnu 49 57.65
isenAnwInausu 8 9.41
HseuAnwInaulaie 18 21.18
. Uqa. 3 3.53
USeyayns 7 8.24
37919 (L)
wosndn 50,000 32 37.65
50,001 - 100,000 18 21.18
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1. Faqnldluniswén

dwiunaneniin 1,000 Alansy

wiindi Vein) U ANUEIATY WA
(nn.)
1 Janiiy 1,000  Wuwaweduniedng  wlawnuns
2 yadnd 200 Juunassinems ADNNT
waZAUNIE
3 dwiindnimainda 98ns  uwradlulasiau QERNNTY
iy
4 anssegliles wa.l 1aos  Jugduviddesaaaiay  nsuiaun
UseNauIeqaunse INNY i

8 aneiug lau

Weosdauwaglad 4 anewug

1. Scytalidium thermophilum
2. Chaetomium
thermophilum

3. Corynascus verrucosus

4. Scopulariopsis brevicaulis

wandluleFatoswaglad

2 enaug

1. Streptomyces champavatii
2. Streptomyces sp.
wuafiisedaslutiu 2 aeiug
1. Bacillus subtilis Al

2. Bacillus subtilis A2
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2. 33N5MEN

2.1 mawdntmindanwaindan Tnenisldvandndantios 30 nn. walsidi 10 nn,
nInthena 10 nn. 1 10 Ans asissgUied we.2 91w 1 ges udnliidunan 15 - 20 Fu
nsonithminlldluduneusiely

2.2 wauansdsgUies wa.1 Tuih 20 8ns Auuu 5-10 unit ienseduliadunidonn
mnanmitiualesuasndonfasnfnssunistosans dwsuliludunoud s

2.3 uwisiandiveoniu 3 - 4 du thawindneaduty wuinniie 2 wes 11 3 wes
29 30 - 40 iU slvneuuassailiig anthilseyadniusnafmdnosTanii

2.4 sadethmiindanmannuan nsuneud 1) lhnes

2.5 sasheansissguies wa.l @nduneud 2) Tines

2.6 uvuientudausidunoudl 3-5 Tngnes 3-4 4u rquneaiisruauALT LAY
RRIVHI

2.7 lusgninamandnneade Tfsntnifiosnwienudu 50-60% wagnaunelevne
7-10 Yu iloszugeIna wazagniadnian

2.8 wiinluuu 45-60 Su (szaznandufutanildndn) azlddevind faunn
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lngdunpandeniidnvsetinnaldy wagsiuge

3. ¥lndsn

LEELT) AUFIATY I GNTH
Wd/Munazdedning/ gevaanslan Wuuvas wUasnunsnssu/
neaaU1ay dunseing lssundnunaungiu
Tull/ieeng - gopaaediy Wuunas Tdigudunalu/iey Ty

dunseing

< lufiwnsean W U3

awillulasiauge

Wannan . gogaansdne Wuunas NUNNYATNTTY
dunseng

- flulnsiauge




93

[

wlAEn AUFIALY UNEINLN

(]

1 a

KNAUYN - gopaatedne Wuuwaduniedng  wianisssuyd
« Tlnunadeug

* WERNAUININ NAINITUANUIUTIN

Joanad 10 Wi

wWaenmiseu - govaaneine Wuuadunietng  aaranald wavurawUsgy
- inpaneSawaslnunaduugs NIUY
Waenwannium - govaaneiny [WuunaBunieing  lsednun

« fllnunaigeug

HawesiAn/nnvdenses - gopaatedne Wuuaduniedng  lseuieng
- iinlanieTareut1ags

« A1 pH Yszunad 8.0-9.0

A1NDBY . gogaanylan ddulounn Ts99uana

Udos/Yuugnin - gogaayt Tsudegld/Assnuudsu/

Nunnunsnssu/lsed

- Juunasmsnemsiiv uazunas  aendnd

2
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AUNTINNTITUYIA

N ASURMUITAU NTENTINBATUAYANNTAL

4. aunnvaslendngnInsunaunnu
USuasnemisieeaie lulnsiau 1.00% weanesa 0.5% waslnuvadey 0.5%

USunaudun3ednglaininidi 20%

5. msldiauiuugeaingediu

YUANY NI A5n151d Uselevyd

/Al 2 f/ls wiu - WUENRIMNTVIAN

§17BINNITBILASTINBINNT

1efa 30 - 50 Nn/vigu  sesnuvgueeuUgniivuay  LERL
witusounsanulugaeiiy - liuUIinadunisingludu
BRI - YFuusslassainesiu

- guinlufu









