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Abstract

The research study titled "Eliminating poverty and improving the quality of life
through appropriate technology and innovation based on bamboo universe approach,
Lampang Province." was conducted with two primary objectives (1) to present
innovations that are appropriate and suitable for poverty alleviation and quality of life
development for target poor groups in Mae Moh, Ngao, and Chae Hom districts of
Lampang Province, and (2) to enhance the capacity of target groups in solving poverty
problems through the bamboo universe approach.

The research was implemented using the conceptual framework of "Bamboo
Universe: Happy and Sustainable," which encompasses a comprehensive development
process starting from knowledge transfer, technology, and bamboo production
innovations such as seedling cultivation, biochar production, automatic irrigation
systems, and solar energy systems. This extends to processing activities including
bamboo shoot processing, charcoal briquette production, liquid smoke production, and
the development of smart mushroom cultivation facilities in communities, as well as
the development of health and cosmetic products from local resources. Additionally,
the project includes entrepreneurial skill development in communities, social enterprise
promotion, and eco-tourism through the BAMBOO JOURNEY model to create economic
value and community strength.

The research findings demonstrate that "bamboo" is not merely an economic
crop but serves as a "development tool" capable of systematically driving poverty
alleviation at the local level. This is achieved through designing innovations that align
with community contexts, enhancing target group capacity, and creating integrated
participatory mechanisms with network partners at all levels, leading to strong
grassroots economic development and sustainable quality of life improvement. The
project involved 571 target households in Mae Moh, Ngao, and Chae Hom districts, with
a total investment of 3,425,000 baht, generating total revenue of 4,783,144 baht. This
resulted in an average Social Return on Investment (SROI) of 1.40 for the entire project,
and when including social impacts from network partner collaboration, the SROI value
equals 1.27, demonstrating good cost-effectiveness for community-level social
investment.

Keywords: Poverty, Community Innovation, Sustainable Development
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Executive Summary

Based on the synthesis of local knowledge, provincial and district-level strategic
directions, and the contextual analysis of target group potential, it is evident that
expanding the implementation of the Practical Poverty Alleviation Model (PPAM) using
bamboo in the two targeted areas is highly responsive to local needs. Bamboo serves
not only as a long-term agricultural resource for communities but also offers potential
for value creation from its various components shoots, culms, fresh and dried leaves.
These components can be transformed through ready-to-use innovations and
developed into new products that create economic opportunities and serve as effective
tools for targeted poverty alleviation. This endeavor is particularly challenging as it
involves “vulnerable poor” groups, including the elderly, requiring clear communication
and understanding between researchers and beneficiaries. The initiative also demands
cross-sector collaboration, particularly with local community leaders. Mae Mo and Ngao
districts are areas where Lampang Rajabhat University has conducted extensive research
and academic services, including studies in vocational development, education, and
environmental issues. These areas are rich in biodiversity, physical, and cultural diversity,
and ranked third and fifth respectively in terms of concentrated poverty within Lampang
Province. This highlights the challenge and importance of developing strategies that
integrate such diversity to address poverty under the “Bamboo Universe” framework
aimed at holistic, precise, and sustainable poverty solutions across social, economic, and
environmental dimensions. The approach seeks to connect the bamboo supply chain
and bamboo-related industries at the local, community, and inter-regional levels,
expanding efforts to develop a contextualized PPAM for Mae Mo and Ngao. This will be
supported by localized knowledsge, appropriate technologies, and innovation, and
carried out through multi-level networking district-wide, province-wide, and institutional
partnerships while integrating existing initiatives with new ones in a more cohesive and
holistic manner.

The research initiative “Poverty Alleviation and Quality of Life Enhancement
through Technology and Innovation Using the Bamboo Universe Model in Lampang
Province” focuses on leveraging bamboo, a strategic crop of Lampang, as a tool to
alleviate poverty and enhance the quality of life for poor households in Mae Mo, Ngao,
and Chae Hom. This project represents a systematic effort to tackle poverty by using
bamboo a high-potential local economic resource as a starting point for development
through the concept of “Bamboo Universe: Joyful and Sustainable.” The framework
integrates knowledge, technology, and innovation into the community context, driving
sustainable development, reducing inequality, and creating economic opportunities for
the target population, particularly poor households with limited access to markets,

capital, and resources. It emphasizes identifying appropriate technologies and
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innovations to increase income, reduce costs, and improve the quality of life for these
households and stakeholders, ensuring that innovations align with the specific needs of
the target areas and ultimately enhancing their capacity to overcome poverty following
the Bamboo Universe approach in Mae Mo, Ngao, and Chae Hom districts of Lampang
Province.

The project holds strategic importance as it represents area-level development
that addresses national policy directions, including multidimensional poverty alleviation
policy, BCG Economy Model, and grassroots economic development by adhering to Pro-
poor Value Chain principles that connect low-income individuals to production and
market systems while creating Social Mobility through skill development, occupation
creation, and community entrepreneur promotion.

The implementation integrated collaboration from local network partners and
Lampang Rajabhat University by establishing 4 main working mechanisms: local
administrative organizations, community leaders, private entrepreneurs, and academic
sectors, which played crucial roles in occupation development and innovation
promotion for poverty reduction, particularly through the use of bamboo and other
local resources. The project implementation consisted of 3 phases:

Upstream: Knowledge and basic technology transfer, such as rhizome
production, biochar production, automatic irrigation systems (Smart Farm), and solar-
powered water pumping to upgrade farming households to smart agriculture.

Midstream: Focused on value addition through processing, such as charcoal
production, liquid smoke, and bamboo membrane mushroom cultivation, including
smart mushroom cultivation house innovations and product development from other
local resources such as herbs, bananas, and cocoa to expand economic opportunities
for communities.

Downstream: Developing community entrepreneur skills, promoting social
enterprise establishment, and community-based tourism through the BAMBOO JOURNEY
model, which can generate circulating income in the area and enhance the creative
development image of communities.

The implementation results covered 571 poor households using a total budget
of 3,425,000 baht, generating total revenue of 4,783,144 baht, with average income per
household of 8,377 baht per year compared to average costs of 5,998 baht per year,
resulting in a Social Return on Investment (SROI) of 1.40 times. When including baseline
impacts from government and private sector cooperation valued at 445,101.40 baht, the
Social Return on Investment (SROI) equals 1.27 times, reflecting the project's cost-
effectiveness at the community level. The highest-return activity was bamboo
cultivation and processing with an SROI of 3.66, followed by bamboo shoot production
with an SROI of 2.18, while bamboo charcoal and mushroom cultivation activities

provided an SROI of 1.35. Occupation menus and community-based tourism provided
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lower returns of 0.79 and 0.13 respectively but have value in terms of communicating
the community tourism image and income distribution.

Success factors of the project implementation found that target groups are

motivated and potential for self-development, technologies and innovations used are
appropriate for community contexts, there are planning, monitoring, and evaluation
systems linked to production seasons, and participation from network partners in the
area.
Obstacles and limitations include the one-year implementation period causing some
activities to not yet show full productivity, some households unable to participate in
activities due to physical limitations, and shortage of area resources such as agricultural
land and water sources.

Policy recommendations should include expanding the "Bamboo Universe" to
areas with similar contexts and supporting the creation of holistic grassroots economic
systems through promoting social enterprises, community innovations, and connections
with modern markets both offline and online to create sustainable and comprehensive

change.
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WNANN3ATsTNeEN9E9T1 (Sustainable Livelihoods Framework: SLF) iuin3esilef
drdglunisliesedt Atenudued waziumnanisisdiinvesaulusgiuasaizeu faunlng
AsuRAWISENI19UsENA (Department for International Development :DFID) figead1eain
ihleegraduszuuifnafunszuiumsidfyuaraivguesnnueinauldegsasudiuduuas
auysafntu nefifemanuenaugnasneanilunisiuanndaneld veeduauenay
Tumanefii (Multi-dimensional Poverty Index : MPI) Tngnsauwuifni Thauddysenuau
Tunsimuaiiemanueinaufienuies wazitiuniiinsgigaudsiidudnonamussauauain
FuusuANe Yosaued unndtuiinnulsifiviennuuiaunauvesauay ilethyuiui
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LU"Ssmmlaﬂunﬂizoﬁ’uﬁ’jﬁLwiixé’usqmuﬂuﬁaizéﬁ’uﬂixmﬂ \Aeaiufunsarugu/Aiunisld
Uselom warnadlidminennsvesngueumsdsauiifidouluunndreduly idlumsdnesdng
wuutBumenisuazliidunianis seifeu nguane wazuleuis lumssmuanssuiunisdnaula

1) nan13i59Tn FadunarudiavidenavesnisasieufiRnsnagndnnsdisadn
wu nsfiseldifintu nsfinnuduegiiitu annmdinddu farutuamiseims annis
flefia wazAUTIZUN waziRansliminenssssumaiaunadadu

waANTsAsadneEsfidulsgniunysegndliiiodunseianulunisudlydym
AL NIUTEAUALT fefuuAaiuguiideludnenmussyudusiihauaunioniudou
g INIUTgyiuusunesr s zuludindszdiu Aflesnm awnsadhdmsnensudenu
Msmssdnvesmuesannsadenlininensvienunsisdndiiuindonrunszuinunsmi
annfunarnsdiruimdnvdsundadld Jaiidvnadenagninsdsdndinuaudentdlunis
UTTQNARNETBINIATITNTBIAULDY (Livelihood Outcomes) fyiiu m3ifiudnsniwaIuynna
p¥uFou gy Faw wagiiudl asaelfadateusnaufidassiainmainduilugdinany
HuegiiRtuuasiamauadldognanniu

2.3 wwrRnfienfiu nswmwnag1edadiy (Sustainable development goals: SDGs)
ANe1nau (Poverty ) Wullymseavainaniesyaulan Ussinalneiduiy Ussau
Py Fesanueinausgieseiiies wasidudymaideauunsiuiy MeilinaInanIugna
LASYENDITNINAUIULALAUTIBAAINLANFAAY FIuTINTVILaNElUATUsY DRALTaN
daAN A515EY NIFANYT LATUNEININEINT wazuasiiay Wudu esdnsanUszyd
(United Nations: UN) Tipa1udidgaunisunleteyniaitueinau lawdl sustainable
development goals: SDGs tdufiamsluniswaun Usznoudae 17 wmuneddy aseungy
szozian 15 U dieudladgmanueinuegededu Tnensdaiudmunenisiauniidady -
(The 17 sustainable development goals (SDGs) to transform our world.” Usgnaunle
Wy 1. 9a3nAu8n3U : No Poverty 1mung 2. vdnauitilve : Zero Hunger g
3. flavnmuazauiduogiia : Good Health and Well-being 1w 4. nmsfnwniiviniie -
Quality Education t9une 5. auviniigunsine : Gender Equality 1U1ane 6. n133an1s
ﬁmazqmﬁma : Clean Water and Sanitation 1147y 7. WﬁﬂﬂﬂuﬁsaﬂﬂﬁﬂﬂﬂUL‘ﬁﬁﬁﬂlﬁ :
Affordable and Clean Energy Lwane 8. nsdnsauiifinuauaznisidulamaasugia -
Decent Work and Economic Growth tU%u18 9. 9na1mnssd uInnssy Imm%’wﬁugm :
Industry, Innovation and Infrastructure 1U1%u1e 10. ammmmﬁamgw : Reduced Inequality
wWnane 11. LﬁmLLazﬁugmwwéaEJ'NE“J"ﬁu : Sustainable Cities and Communities tJmne
12. wnun15UstnAkayn1snEnTIS B : Responsible Consumption and Production s1vune
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13. Ms¥uilensivdsuutasaniwgfienia : Climate Action Wwiung 14. msldusslemian
UMAYNTUASNTNYINTNNELE © Life Below Water Wiy 15. mslduseleviainssuuiliae
M19UnN : Life on Land tmune 16. deanasugy afisssy Luuuswen : Peace and Justice
Strong Institutions 1wy 17. ausinieianswaun gy ; Partnerships to achieve
the Goal

Sustainable development goals: SDGs ﬁLﬂmmaﬁ%m%’mmwmmuiqugﬂwu
Tinanasanielud 2573 a1n https://siam.edu/sustainable-development-goals-sdgs/ Lag
sryilmnedsnanifeadesiumsimunngudmsneiienduegluaniunisaififainandsy
nadhdminenauasmsuimstuiiugu nufsimderuruildfunanssnuananudaud
wazfefivAfiAsatestuaningiennia vdnauinlve vssgauiuamiseIms duady
nensnssueeediy ase ddiiiatesiulasimsivelunsild

nsasyivlanaaTugitesanaiuasnandaniansineesiiudulutisaes
nenssy T lrlsifudadiuvesuszansiviauaausmsanasiounimils Uszine
Mdafaudnaunniegldfuanunndananuenssinuagauiile Feluvned Useina
wiatuannsalruismdenalasunmsuigieslenialdifusiuaumnn dardunthegs
unludesnsiidnanuinlaglunianaiauazielfonsfueen azfuelwing wazUszmangs
wesudeou Wivsnenswmuiegnadsdu (SDGs) suluilazadaruilveuazaiuenssinyn
suuuy Tuduasanielud 2573 ielvunilaimneu Tnslemzedsduinuasdioslonadiuiu
wn Idsunsdnfsemsfifiemeunzdanamadasunsnaensit Wmneddafeadestu
nMsdaasumsnunseg1ediiu msuiuussdinruduestuayfdnsnEnveunuAsnIIIYL
B Aaglidndaundeiiuiiau meluladuasnismainegasinflen uenaininuiude
seniavssnmafidudedndyiiaieenudedulunsamululaseisiugusanneluladide
WLNANEANIINNTNEAT 15198ansgRnuenesnkazay ilngldnnglul 2573 Tag
sudunssadudhmnedun fsmueld fusesnisiiguamuazanufusgfidvemnauluyn
139818

LY a 1

1Y) 1 o 1 i a a a a a
Wamnenswauiegedsdu (SDGs) yjuiuiiazduasunisiaiyiivlaniuasegiaf

a I [

Fedulagussgulvuneniseanluseaunaaluiaznandiuuinnssuniunalulad aduayu

[ °o w

wlgunenduasulvgusenauniskagnisasisnudadunauada

q @ o

luiFesil Wudenusnsnisi
fiusvannmilazirdansdeiuldussnunanasnisduyed fedhmnemai aelud 2573
deensliinn1senuingUsuLLasiUszansam LLazmiﬁNﬂu‘ﬁ'mmzamﬁm%’wgu@q
wazdeynau faulassadefiugruiindeniuninudsuutas daaiunisufudlndy
gaamnsINogdsdulayine uazatuayuuinnssy anwinthmanaluladfidungue
ddglumammandtymegedsBulituanuimemaasygiauasuandon 1wy nsdali
fruenlmivardnasuussavsamlunislindsou nsdaaiugnamnssuiidsduasnsamu
Tumsisemainemansuazuinnssy wadduisfddgfasdieatvayunisiaueeadiy
msasululassaeiugunaruinnssudunils ludwanensimun 17 4o fegluasznis
Foviutmunenswaunfidaiu (SDGs) BnsuuuysanmaiiudsifgfazyiliiAaanudunii

Tududmuneduy ananumasnaisniglulaz sywinalseing
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2.4 LLu’JﬁﬂLﬁIEJ'JﬁUﬁNIQiQUVHu (Supply chain)
uninedugluriesssunssy (2557) ldgunuduiadetnsveduszneuns §snad

Aeatesdundndueifiiunisndndie a1ngavesnisudnlugnisuilan Tnogaiulud
Uszaninmvedladafndildgsiadaunduindeuarsdilianuddgieifualddenas
szoznandlflumsinauendnfasidmsuae Jnqusvasd ndnveansdanisldguniu fio nns
diumarils Inenisansiunresnsdesledundduay Jymdunsvislunsdnmnnsldane
ity uaznalunmsnaalidesiian Tneunfudald guvmuAniuanuaegsiafivsyauay
fuyen wileannsudsiuldgunu Yssneusheanudiu fiddy Ao 1) msdamingiuiiiens
wan 2) mswanimgAudufsdnsosy viderdndusidnsosy was 3) msdndmheiieliuladn
WA U109 UTIaA naeuily Aagney (2550) ¥Ialgauniu (Supply Chain) nu1eda
Tas918 (Network) vesmsidenlesszniniesdnsdvihausufilunsmuaudaniswasiuuss
Aanssunsindeudnevesingiu (Material Flow) uagnisiadeudievesdeya (Information
Flow) angfinmuiodemevingavlugaduilnadugaiing luildgumuisusznaudiedi
\Reteavands liun giamingiu fuan gnszatedud uazgnin

L wwIAANITENTEAUANEAINYDINGULNBATNT LU ldgUnIuAUA LN YRS
antuAdeilensWamsEmAlng (2553) Msdanissruuialsgunmuiiiussansamdunns
Foulsenszuaunsens 4 melukazuennguinumsnsnaonhslggunulneiindesloiudy
LﬁmsﬁuﬁgﬂumqmEJm‘wsuaq%uﬁhLLazi’mqaumiLLamUﬁsusﬁayjaﬂinmi MABAIUAIIUTINT DA
9 azﬂ?uummﬂﬁwﬁmﬂizmwﬁqﬁazsﬁaaamsﬁaé’wﬁ’mé’wusﬁauauazé’mwmﬁammmazdawaﬁw
Tifunuanasld Ao nisafeanusiufiessninsiuniglunaavieluviasleguniu dadungu
inwnsnsisersiadofulumetauszuumsdansvidddgunuseusiduii nansiuagdaiet
Tl fusius funfoudvairandedisnnuimilelussuuidaaunazamnsnuszauay
szwinfuldegrafiussansamiitetissnsefudnenwvasnguinumsnslumsifiuyad n1san
funu uinnssu MInaa uazduiderduy

2. WIAANITINNITUALNITENTEAUAMAIVDIANAINITAVDINLTAUA NN YATIAY
9113 Uszinalneinuninssedessiuiuunniinisadnlildnaninuiasgiudsiuisang
Uaansieluewns aei38nsuimsdnnisedslsiiesnsefunmsgiunisuan-ulsgu-ussgsias
Tinwasnssedesindiiauisoudetudoluld ude nanidnewilside Farm-to-Fork
Management A848N15IANITAINTIUAG x??ﬂwimiwﬁmzﬁumi‘m (GAP: Good Agricultural
Practice) N13vuds-Wosdu n13uUs3U-usssiudi (GMP: Good Manufacturing Practice,
HACCP: Hazard Analysis and Critical Control Points) @UnNg/Usznoutoda1n1s #3e 81113
Us8Lan Ready-to-Eat/ Ready-to-Cook TUaufisn1sdndnming Wetaviiulain lundazduneud
viutumauhlsiudunisaiagasuinlituiudy Taesnduiiesdesdinisuimsdnnis
nansifuguanissiunusaeavidled wasdinansznenausylovd/mouunw/ unaliu
aundnlunievenduludsfuvesinlgld WelhAvlauaziinnauduuddunisfausile
psiisely

Wisner (2005) vhdltguniuvesdudninuns lnsvialuuszneusnenadiuiiieades
wazfanssuiivainuans sausnszuaunisadadui ldu invesnagudntgiviiudives
Hadumandnsig 4 Jo uaziwdaius [usu nssvauntsmaanatsh Tiun esdnsdunu ws
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sUnARST warusTy U neavinsal 393 wazddsean WWudu nszuaunisUate léun ns
nszaeAudgiofuiloa 1w duuds ungdudandie 9 Budu venanddsiiniadaudu q
fAedoslunisdaaiy atvayuliiAnnsifinyaduidud Ssaundnmnnindiuiiierdoddy
AaNssueng 9 vaailggumusnadidiusinlunsuimsianisteya duA USN1SRUNULALRA
Ao  wleadnaualiudfuslnaludugeiing

Fariu 91308171791 URANAITEN TR LR UNIU (Supply Chain) 9¥
gatiuludesesmsiamingiv mswdndui msdaiiuazninids dudilvifededuilnany
anvine waziiviaaldyadn (Value Chain) fidunisadie gadialisuaudvdeusnsiaenis
oAy iATEiianssuumItiAs st ausiBunsruaunisdam ghvaufienisthdsdudii
foffuslnanugavneazsjaiuluinslinsedluudaznszuaunsiiiom dewndunisaiieyan
(Value Creation) #fuaudn weviliduslaafnaufianels Sannudosnis uazduseudia
Pedudamsnzduslnauesiduauar iU selovinuinnuwelaandudn

2.5 vinslapaueriigadudmanenguausinay (Pro-poor Value Chain)

Pro-poor Value Chain unuidauaziaiosdieflilunsivuagnsmansnmsiamile
onseiueldunindiEessnnau IneiuunAn Value Chain wuusaduunldlunisosnuuunis
MUTAILIFININITNEAT Fauaguin na1atn Yanein viliannsnauNaIusEninanisHaEn
N15uds3U Uagnmsna1n laginguauay AuYIYeU wagnquauTsuisdiundidmsilunig
Seugmaiansinuluudasild waglasuuseleorinieday Wuniseeniuunnszuiunis
wammmsmﬂ%ﬂmmiwmma%ammmu wasyninaisleuasnelunsazale Favildie
AanssudesluufaztuneunionssuIsnIsHan uaIaTEYlaIag flasfidanddinieados
Tuusaztuneu aﬂmmmiammmamammaamemeaqiuLmaumﬂmumaammmmg
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Toudaidunw Tunatkina

2IMSUW awnsatdlannde

Jnaurousdoua
2INSSSUBE

voslArHDUAaELINTU
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TasomsviandIuENNRULAsBNSEaUARINIWESNGOBINAlUlaBuasuSanNssUAoBILONLINS AT
WURDDKITANUD

Bamboo Universe

douwaurnanuigualsun

Propylene glycol 10 ml.
wunda 45g.
msys 15g

dounauranalsuiuidu

Propylene glycol 10 ml.
wunoa 45g.

msys 15 g

ho 20 g

naau 60 g

D18wWwWaauWudlsu

olsuivrau

4 gas musiq

douwau

1. tdukaus:ioaannkaiu 10 ml.
2. thuurksus:kegmMaUda 10 mi.
3. d mica

douwau

1 J:lﬁunaus:maoanu:éan 5 ml
2. UJukausHME0aNs4 5 ml.
3. turkaus:ireaanwa 5 ml.

dounau

1. thiukausakeunsa 5 ml,

2. thiukeus:metausuuau 5 ml.
3. thiukaus:ikea:Tasuiu 5 ml.
4. d mica

dounanu
kR -

1. tdukousziKeaaNU2 5 ml
.

2 Lpuunaus:muoant‘lu 5 ml.

3. wukous:tkealesoun 5 mi.
R . .

4. idukdus:thou:uwusu 1 ml.

5. 3 mica

Juasumswaaujuslsun

thdsuwauudasstiomudadouluuca:gas vinay
suludoidsonu onduussaavtuussaricur

-
—

guapunswaaalsuivau

1. thdunaudoudda 1-7 tuudazgas viwaududu
ot ~ = & .
Wptdeonu (IawWuudualsu)

2. (hdAv 21adu ua:alum masaetusivthdau
(KSopazarelululasiow) sua:aenareudiadedniu
3. thdhduslsudldonmswautudan 1 uunsouriu
ansazaneludion 2 MmsAudsuRaulAwIiu

4. inavussofiturivtu:$au Wouiduidudoan rhims

Jarussanoun
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IasomsudanueINdUNazens:auatumwidsaddeinaluladuazudanssuddguudmodnsoalu
wundvh3Iaao

Bamboo Universe

Wail  DIBWHEOOIUQANAU

“MmonldlrsssuBsIa ¥oudunau”

doumau

JuaaumswaadiugQanau fuldTHuoa:Bea 200 g,
ulovudid:Kav 10 g.

th 200 ml.

STEP 1
Foubouual:kao 10 g.

STEP 2
inthaoTuwau thiuduouldnoutosla.

STEP 3

SorhuliThuaazdua 200 g.
avlumaWauy DINUUINMIDALASYY
aviuwautmdulliaidoonu.

STEP 4 STEP 5 STEP 6
U TUSQUUUWUWUW. dhluonuaalAuko. | ussatuQanauav
tuussofitun.

il Qandusu Axwdu ua:uama:Aldusuasie kéaldiwausuoINABIUNUS:aVA
udKsSulsTtugidu dudn gsaoum Juivuov idarl uadu a
dowgudomsiiaidauuniidoua:dost Saurvidusunsoudouso Avddisssusia.
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©® I
IasomisudanwenNdunaens:auAtumwdsaddeinaluladuazudanssudadguudmvdnsonalu
wundvh3Iadao

Wil D18WHAQOIUIUTDTIS

Bamboo Universe

“ohudo>mw (Biochar) ”

tASavdnsAtiedTDv
wnchutulosisisasunuu 200 das LUULUDAY

STEP 1 nistWidiuluTlasisonTuln

givkua 4 ducsu

o mMsiWlhd

« msaan>wdu

* msmenduBu
¢ msmtAduddav

1o3sudnlTHaaksaIAvkdDAvOINMSTLA:IRBURDIN
Tsvvupaiknnssudvlia:fou.

STEP 2

uldintuionunauiulessisadunuu 200 aas.

STEP 3
SnduivlskbvAukSoUs:tu 10 $3Tup Wuasholive
walkohudualdnudsrdowWaim walotiuaand1visyviu
nldvudvripuds:uitu 1 83Wo WolooulUtAtunauda K8
anuiutw udddvussaldmuu:Ksons:aou. \

2vAUs:NaUNIVLAD
dhugomwhAgruknd 400 - 600 porwalBod asopdounans:NUGANUIU:
uazovAUs:NoUMLIATuDVdUBIMW WogruknDlwlslagawudu Usuinurim
A wbunsa-cio Amsthiwwidsunuumsuauavdiua:usuncuuavsialulasiou
woawasa Iwunaideu ua:unaldey DAMWLGU tuvru:Asasimstialudiu
Bomw a>wlliafosuavdunsgmsuau uaz=msmviuiidunsoanav.
ms3iAsiRanuulAsvasvvavudI>Mw onmwaiemavuens 500 tm
GoeNdDVRaNssAUBLANASDULUUEDVNSIOWUIWLNQUDVSWSULDUEINMWA
duwnatkedduougruknolwlsladangodu Wovoinns:usoumsiwlslagartiiia
msralgaisus:nauuvstoludalildikdanviugaaiknssunussua: figuTolx
Wwu waglaa mirdaluTkikdanviugaaiknssundssuasfiisulilhgnitaiedos
ADWSBUBUIGEDAUMSIKTKUUDV3FqsUNSTasRTaUKNTAWLTU ua:swsu
vouthugsmwianuru:aderiusorvdvansngaduthua:sigamisisubuds
mstosrylaulauoWsld wamsnaaovuaavtAtiuiAtuauUaaUEIMWA
aruknilwislada 400 - 600 pomuwsalBua DAnsmwrintiumsuauldgoni
dhugomw.
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lnsomsvoanoweINoulasens:=auatuNwisaaosinAluladuasudanssudosuuonoNsonal
Wun9LKIaaUD

. | a1Gwwaanuaauny

Bamboo Universe

”n

"lﬁalwéoqmn1wqo DINtAVIKADNVIUBUBU

LASDVONSNLAYIUD Y
ASDVUQLDE LASDVHEU 1ASponaacmudaurivivaalula

STEP 1 kannismaludaunv diunwau

* MsuQUDYWOLOIU e wodwu
o mswaudududaUs:au (Uh,udoliu) * uoluhu:nao :
s Udan .

¢ Msdaunvaiudouda
msthduAgusuluainuaa 1-3 3u wwalaaoudu

(loerhmsnandasidouvoonotiudalilHindaiiolu _f
aoamnssuuussUaa feuliTddaudotudu:ndof
dasidu 80 : 20 Sawa: Tawdwdn)

WamsnadauwuidasiausosalagthkinAkuauup oot udaUTHIKdDNVIU
aaamnssundssuaafisulllrdaudoduauravAnsasiasun 80:20 drAtAxUSDU
AU 6,000 kcal/kg AacwBusasa: 7.68 A UKLNLLUIAINAU 2,970 kg/m3
A WSaugvIiundiAAIUSoULasTILYDVMSKAAmuSaurivA 5,000 kcal/kg
UsuuadwBuluiiudosa: 8 uazmAdUKUILLULINNS MEIinu 600 kg/m3
oWLasPIURAQATUrigUBUGUSaURY usnNoINGmudaurivoNdalUTHikdaAvIN
gaamnssuidssuasAsuliln  AnaaldinowudvusodousodartAiAUKI:EL
domssatiuua:msuudv.

uladludnlewis
TAPIOCA STARCH
W O

ailzmon

s o1 - nir-pnS

5
g
g
; k-
RN rioc srinc

STEP 2 ducaunisridiudauniv

« UhohudaluTWRwaalduhundngns:usoumsuasgslkbuua
Us:uncu 15 Daawas dostndavuagaswoduRwaundu,

o o ntuthubvduduraothnnaunuwoaudalilkindonolu
gaamnssunUssUa:Asullln ouodudu:navyoetimssu
donuvavsasidudaiwaodudaidesniu,

* KavoINMMsSaurivdusunsons:UaNULNAIEFURIUAUENATD
45 wudwas ua:end 7.0 wudwas dreniooxaadiudauniv
fosaluda.

* KaooINNs:UDUMsSauRviusUtudaurvArRaalagnuluan
uwaawwaaanwdudus:o:zoar 1-3 3u.
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K Dme

Ihsonisvianouenoula:ens=auAuNwEsadosinAluladua:udonssudosuononsanali
wundvbkIaauo

| ONTWIWIEIAQIFISUTNO
Bamboo Universe “lﬁOléO.[p\i”

naswwazwsatiioln

OUKWdU

(1%

waousD
UNanansieian
unaudu
Quuan |
workaidioln

e e 0o 0 o o O

¢

- =

uaouUNISIWIRIKaULWA
vawssukltindutiasidea
thaudanlsefuusiorunioseuld Kuadssunou 3 wudwas
uwaousouastulusbuYWU o
Unrieutdiali unuuvbudou g Beoriu twnooldusun 3
Wsahmansisuow woluamistABerkaidolu
ihdaquwsdounkdalsunufourasious Kundsuacu
3 wuawas .
* naunthdosdudan Kdaunau wazpaudoslulWdnaso sadwe
du udonauwanadnd walumsuuidule Wuoan 15 - 20 Ju
w"apsuﬁjnuaz‘)\)dﬂwa'laﬁnaan S9DUNSENDAdNIKAUIU Las
saunnun - 1u

e o o 0o o o =
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IAsbnisvdanouenNoulazuns: ounmmwuonooamnlu[aaua udanssuaosguuonIoNsonali
WuRdLKIaEIUD

A | NAStQSIUITONoualgaln

Bamboo Universe

ansﬁ’iﬁ'tun'lsﬁl‘mﬁ"a Wugas RDA

o Wiurso 200 Nsu thatona 1 das nalha 20 nsu wauruudo
Gulkuursodlos llaofdvonunon\ﬂ:‘)”[mau
uaou'muonmpumvaadasmamn’id

dwnowSTunsu Ussunou 30 Su

rukNONGAe Uszuntu 22-25 auFnwsaibod
'16'1n'mnmmnunmumaa uAsuYOEINSUNG
wWodeauduso a\)mmwukivomm:lﬁa

Tostigas Vowwlo sugndudouinundoifnanasou
udoussgvoaienAsovoa selBalGuoutaun

9
i

asfaulka

SidosilnnSavidostinwnsn 94 WosiBud

$hasdea 5 Wosisud

Juv1o 0.8 Wesisud

ande 0.2 Wosisud

WaunanAE IRLVAAU Lhuiussono

vunavevnoiussaaraunduatdtuusuicuud 60 Wasidud
naUs uncu 500- 600 nsu

. UDmTeioaoaumu Warkaouausndaund uasdlonadude
S']mIomn

* Woaussonviasoudo Uuiulugruknius:uinu 28-32 a0
lﬁall:j;ﬂa

* WalaalduiduisuauisariuiSlaunukanadou

wsnfouandeduduudoosliosnsunou

e o o o o o g0))
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[FlS\)ﬂWSVOOF]C)’IUEJ"IﬂOUllaLElﬂS-.OUF‘I[‘UD’]WUOC\O C)EJIHFI[UIHEJL[E! UC)(']ﬂSSUODUllUOﬂ"IDOﬂSO'laIN
WuRdLKIaEU

[ nastnuikatgoln

Bamboo Universe

= = ‘l R
nastiuaansaiéiolu

mstivaeniiaidolu Tasroluudonswasizadol oxEu
1fiuaentiardooINWIElULEOUSELCU 35 - 45 Su Vuagiuanw
2INA uazMsisUoaNRaldso KiadvuaEgNUISNSIWE Las
ngna nanofia ngsau uaznQruosiivaanraldisondnngKuo
wsne nmusauudauuoatsnmsmsrumulcwa\)me

mstivasniatdoli o muuonnuoenmnmumun downald
onns:luspaantfaigioliunu 1GUA dosmsasatenUaneioddon
avlunsbgusevoenitameludasniuaeniiaowansanun loe
¥e o1nUudbueniondoukuonIFanaguugavedrinu Boditiond
Weowuean doucanitadnld asnsn haumnuuoummmmmo
nSoaudosdauSounaruknd 45 avAwalBed Wuloan 3 goluo
wWensurkuadoRb I3 tiEu lla‘.USS'\')iW‘:')S\‘-)O"IHU"IEJ

VUCIE)UH'IS[HUOUIHO[UOIN

* msiiu3uvenia fiosdioviiuvniianiauniiaosduiu
unpuWdanuanuan B

* wsneduosinassaWEensuLsniudoaan

* Boo:ukdn 1 lu 3 veolkinaenaa

* Tusssusaduosriktiniiunoubunasdavniulutiuuan
ulfuaan

*  mstiuotionlaresq unsWdanaan udow1Gauyaosuio
Wodikdev udounluugyevuduvosousoulsd

* JudukasorihlurnwaascuriquadondsimeAsuibuwo
ucidasswacuunuIe waanturiquaEonirinonduvedidio
T WU wsUrsadols uasswnmiﬁla\)nuéoﬂ"l NOHU'f(a

ns6u ay dhusiadoli warhnouatanandandronn
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wWisuWisuiunangdn (output) naaws (Outcome) Nszuliludyan

seEzL fanssu NaWan (output) NansALduY U399
981 HBAWS (Outcome) Wm
szylFludnyan e
W)
(x)*
Wou | 1. m3a$1s Platform ms | - usuufiRnisduiedeunisudly | - msa¥reunanvledunis v
71 1-3 | wanideu nenuniBeu dapmauensuuuidaede | wanwdsu aeaunizouiions
(3 | msdaRansuiiteaiy wazisiudysanmsiv Tassms | duiedeumsuladigmeny
Fow) | finwe dneamiiudl e | sugvismans vesusazdnne | snaunuuidaaiadidunisiiy
Incep | Mstuindeunsuily - Aandseudaundledunnnia | nsdndszeaudazituiivislusesu
tion | Jaymauennaunuy dnynseiuitetuindounis AuawazIEAuELNe Uy
Repor | niasauazutiusiiuiinn | udlatlgmenueinau WHUTRILNELAD (AUUsziAY
t | 383900 Wiy 5 gMsAAns) MIRmLIS e 1
fua 91LN8917 3 Aua NSWAILIAMANTIALAZNNT
wazgLnauIvi 1 fua AUASUFUNNLAZHUNIZ YUY
2. MIYIUINT
1A59n15338U 1ATas
gunevtannd Ungeay
LUUYsINNTeEaiu
Wweu | 3) enserulunauiauy - gnsgavlinawiau (PPAM) Tu | - enseaulamawiau (PPAM) Tu v
a8 | (PPAM) Tufiufl Usewdiu bl | #ufl Useidiu 16 uasnandanie | fuil Yssd 6 wossondang
(5 | uazwanAsn1eanTnwRs | MsnwRsTiseyuiensTy wag/ | Manwes stegansaiueny
Fow) | Auftsuneuiuny sune | ude wealuladlunisWamnendn | 3 wWeu S1uau 26 uianssu an

AT UNBLIN

3.1) WAl nwasnsd
1MW g Smart Farming
wg Ugn veneiudln uas
\NYATNTTU

3.2) daLE3u Waun
NANSUIN WRAUI1TN MY
THuwaznSneInsAUUSUN
i goanalnl

3.3) mia%"mﬂaﬁ%ﬁ'mm
5’aamﬁaﬁﬂuﬂssmumﬁ
wARl wazTagimdetions
NSINYAT

wavensyduselfintudosas
20 fifiaudenndesiuuiun
ﬁuﬁuazﬂdmﬂmmamﬂmﬁ
ATIENFIUNUAITITN 5 AU
pgn9tiee 25 uinnssu/nalulad

Whune 25 winnssy laua
115amneindansey

2.9¢UU SMART FARM
3.izuuquﬁwwé’wuuaamﬁmé
LUULAAeui

4. YARFNEUBALIYI
5.nuanaululenliaiy
6.manaulSaTy

7. nrandunTuls

8 founinanniasluviosiiu 9.
UIMNIIUNTLUIUNSNEND YT
guamanulendls 10.u3nnssy
NSYUIMSHARUNAL/ANSTuBTsin
11.4IRNITUNTEUIUNSHAR
waaasulnsnauindels 12.
winnssunszuIuNINanYn il
Ugninlalaslutina 13.u3nnssu
N3LUIUNMINENDIS LNAnFLYY
14. WIRNTTUNTLUIUNIINER
Yhatuelsih
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WYTL
81

AANISN

Nawan (output)
NaaWs (Outcome)
nszyliludyan

HANTISAIUIIY

U339
wWn
ETal)
W)
(x)*

- auaudmnglasunisyieimde
WATENTLAUAMNINTINAILDIA
Aus N153dunaluladuasy
uianssy snseduseliindy
Soway 20 91U 570 ASILS0U
%39 2,850 AU

15. u¥ANssuNsTUILNI SO uTiEn
“BAMBOO JOURNEY”

16. UIRNIIUATTUIUNSHAR
nszilndnauanialilngoud
FIIUYG

17. WIRNITUNIZTUIUNINEREY
vau lnlndnnes

18. UINNTTUNTFUIUNTHAREY
Yty

19. WIRNTIUATLUIUNISHAR
21915 LA

20. WIRNITUNTLUIUATSHAR
Lﬂ%"aﬁmﬁaqmmw

21. WIPNSTUNTEUIUNTHAN Y
Mnniinelruazailng

22. WIANTTUNTTUIUNTHAR LAY
Tnllaled

23. winnssunmsdeuduirened
ntuls

24. ewsudsgukasalusiuain
GRUED

25. WINNTTUNTTUIUNINGRN TEH0)
UgnuagTanumneznaniivainiaule
26. wAlulagouuiis W in
anulng

auautwnedsg ity
11NNI1588aY 20 91U 459
Asseu Anlusevay 80.39 1
sreldsnindesas 20 S
112 a¥5eu Andusesay 19.67
desnaidoutivinedigiu
sléifigs Tnsemsiigruselesan
210 571 ASSowduduaut
27,637,692 U hazn1saenuly
mi@i"u,ﬁuimqmiag:ﬁ 3,452,000
U TasamsyiliAnsie vy
4,783,144 U HHARBULINUIIN
NIAWUNNEAY 1.27 191
(819899152 UU DSS)
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SyEsL fanssu NaK&an (output) NaN1IANTUY U399
@ NadWs (Outcome) Wm
szylFludnyan e
W)
(x)*
-TuipauAau Pro-poor Value | PPVC 4nsaali
Chain #ifidneninensesusield
afuTeulneinquiusenouns
WasngaeLae 91w 1 luea
- ffUszneums JamAaiiledsan | AAnmsanzdoudiiyana ian.
Tugnavnssuln 1 518 ienafiiingusvalunis
fuduRansiiiedans
v
Outcome AnLyo1n 17 wy lawn
~auaudamneanunsadide| 1 odmmsidssmun
winnssu uay/vse waluladlu| 2. ondwndneimslndmudia
NIWAIUIDITN 3. onfiwmanaululow aude
-wAagduuy wuwannanas| Ll
audunisunladgminueinau | 4. 91T WHaRaUsALYI v
VBNATEAUS LD 5. 91 MHAREUgANGY
- ffUseneunis Jamdauiiedeny | 6. endnwAnusaasUlng oy
Tugeamnssuld aduayuguau | 7. 9 3wmziiaasugha
Tumsuseneven@mieiuls 8. onfmranutnaehu
9. o1 TnmARATOIRLHING AU v
salnln
10. 91¥nNaavoahuwlandiy
11. 91¥wwanesiiesiay
voslganlu
12. 9Wnnanauwnesuld
Wznali
13. 9@wdgnuazdviegsn
lalasluiingd
14. 9 ¥nHEALaEIIMNeTaR
Ugn
15. 91UNNAALAZIINUNY
unduelsi tifuelsi
16. oTnuaAnlaulwldlln
17. 91Tnwanviieliifadi3asy
Wou | 4) denenasfnIug - 1AnoAang walulad uaz | 1 lsuwediindansey v
9-12 | welulad uazuinnssudl | uinnssu fgmirluldusslonily | 2.5500 SMART FARM
@ | dllE Tumsenseu nisgnseauAneain d1d | 3wmudaaliaiy
Fow) | Taumaudau (PPAM) Tuitudl | a¥adnisniady natenwu way | daandnmiusaus
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SyEsL fanssu NaK&an (output) NaN1IANTUY U399

@ NadWs (Outcome) Wm
szylFludnyan e

W)

(x)*

1891 | lunisenseaudnenin 1 | aadssndsnu/enseausiele | saaeanaiululemtsaiu
W3dy | datafinisniasy pg1tRY 15 Yu 6.fouinnTanluviosdiu

atu | nAeNTU karAAUTEY
auys | dew/enseduneld

7 nuantdua Tl

8. uinnssunsEUIUNsHanlaule
Tilw
9.UTRNTIUNTLUIUNTHAND IS
guamanudendls 10.u3nnssy
NITUIUNTHARUIANBLSLN
11.UTMNITUNTEUIUNITNER
waasulnsnauindels 12.
winnssunssuiumsndnynldls
Ugninlalaslutina 13.u3nnssu
N3TUIUNITHARDIMISLAAAFUNY
14. UTRNTIUNTLUIUNITHER
Yrfuelsii

15. u¥AnssuNsTUILM o
“BAMBOO JOURNEY”

16. WINNTIUNTLUIUNISHAR
nszitdnauanialdlkdoud
FITUYIR

17. WIRNITUNTZTUIUNIINER
21915 LA

18. UINNTIUNTLUIUNTHAN 210
UgnuagTanumneznaniivainiaule
19. waluladauwsis fy fn
ayulng

Uy auassn wiaudsnisuidaymn (613)

Jauvnguassa

FBnsuily

naudinuneaueinauluiuidiulng Ju
Hasorgildannsainuriefianinuedls vih
Tlsdaunsansiwdanssululasamsisela

Winguthvngadasladnialasins uagdnszuvaladnig
guyuitewlsdunalsslevilinuafiseudmnenuadneam
lunrsaniiua

A15aNAULATINISITEAaNT1 1BI91NHDITD
suUszanadlunistuiadeunanssy

YSuskunsyinnanssuasiuiivg Ineadanianssunly
JuUseantpeneu kaviin1sansasaneabiansusauluneu

naudmunevinaNudlatiuInIenI simw
91 InidaTuveuMasIUUTEIIAL NBIURAU
soulsalniugung suazduunassulszana
Tunsdniotan qunsal A iielduseney
913N1F1NIATUNITANENBABIAAIINTIIN
1A59N1538

Fuasdsuuimislunisadieendn adreseldidedy arunsa
Usznavondnlussozenuazyliiiswldedieoios wazdn
ausumn%au‘lmqmﬂﬁaLauamawﬂizmmﬂuaaﬂamuﬁwm
soulsalniugdiany Feazdoenunudraniliduiusiunis
@uelATINITYoIuTEsIUUTEIN N
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TryTasdnanu/inalulad/uinnssy

asAnu3/malulad/uinnssa n1sanenenasAnlui/malulad/
WIANTY

< o a
1. lsameindansey
HALEINIY TAYINEY

2.5¢UU SMART FARM
HALEINIY TAYINEY

3. SPUVEUINAIN LA TIREUUULATBUT
HALATNY LAY
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asAnui/malulad/uinnssu

4. YANFNE DALY

NA.ATATE WUDUNS

n3anenanadfnImi/malulad/
winnssy

“BoWaPATUMWED DNLAVIKED

1ASDVONSALAEITDY
ndovuagos  1nSovkau  1agovraarhusaurivAvsalula

STEP 1 kanmsridudaunv duwau

* MsuQUDBHOTIIU * wodhu

« mswaudunudsUszau (dh,udouu) * udolushuzndo

+ mssuriorugoua [ N—
« msthdwAdusUlumnuaa 1-3 5u Waldacwdu Ploteipri s sl
WAMSNOFOUWUSIBAS: anA udalilHtndoR

Q0 SlHcipudotiudh 1s1duil 80:20 dAAcwsou

1A 6,000 keal/kg FanuBusova: 7.68 AxwKUILUILIAAU 2,970 kg/m3
AAnusaugoIiuNIIHANUSaULIaSTIUTDOMSKAQdUSaUNivA 5,000 keal/kg
Usnuacwduluiusoua: 8 uasrANUKLLLULINNGEDINALU 600 kg/m3

auinasy drhusaurioond n

il SarmRdAUIKLIEY

qaar ST Anaalaoe:

domsdatfivua:msuudo.

STEP 2 Suaaumsrhdudauriv

+ thchudsluTHARGATAthUNS:USUMSUOERETATLNG
Us:Lneu 15 Daawas detndovuagosrotiurwandu.

+ onduthubosudu:kdothunauuwotuda ka0l
QaamNsSUIUSSUO:ABUTLTH Soubotudu:ravEIetRMsSU
doruvavdasiduBawaviiudaidesnu

« ravminhmsdaurivdugunsons:usnuunatdurkugUINaIL
45 wuAWas ua:e1d 7.0 wudwas drensovraatusouny
fosatua

* Kav; dgnuhuenn

uaaWaaancwBulus:e:oan 1-3 u.

5. wranaululawliaiu

NA.ATATE WUDUNS

6.

WNARaulsATY
NA.ATATE WUDUNS
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