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BEDLZ DR 0OT, T WVRE LTHREIEOTFENRKEI WV, ELTNDEHDDZEL
3R &2% 10~30cm, BEEE2~4cm O H DA 15 kg 7D HALT 6,000 [ Fif% OAliks THRFE LT
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HRRE LTS Z ENE <, 1TT 100% i i, B TIEIZ & A LT L ThRn,
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LEHETH D, F Z TARFETIE T A RAECIB T DBEF OB R O SE RS LML DR & & ORREER 7
LR D T, FEBBIZHBITWBE L TWDROY T2 BRICFEEBIRY . ZOREE, KERE
(pH) . 7KIEMEZEF « 0 AR - IR (NPK) 00T L7z, ZOFEHR., RIIRT LI ICHEFICRKRE 2
ZERT 70 < VRRICREVEIIRIFE O 2R3 2 L B o T, IR TETIXE R & L CHEVE 6,000
keal’kg LA EDOH O3 ER & LT, ZNLLFO L OITBREIA O &2 TR Y, T4 AETD
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FEE [keal/kg] 7,000 7,500 Al D ER 1 2008 4E 0D A3 BTt 5
pH 8.6 9.3 600°CLL EThERR S D & T L

VDR X I

KEPE NPK [Bi%)

=R 0.15 0.36
D AR 0.03 0.01
TN 0.65 0.29
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FEOFRFREEZMWE L MR zAET 2 LRV VR ADEREIRT 52 ThHhD, 7
FAEOREAFO BE OB R 2 L THRUREM & LTHIMT 5 Z & b rRETH 503, LA

3 KB RALFEEEE3(1), 45-52 (2006)
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ZIEDH TN,

K5y 6%
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T (s | MO ) D 60 71 W L2
SREGAR | REE - ARRWEER 800 J7 11 (Fr) At < 71w

MEBG, BARE, TOMBEIZOVWTL, BEOLOEEMTSH I L AMHE,
XTZESHT (JISM 8812:2006) T, Koy, K4y, RN OHTAIEET, & 20 GEERFE M FH AT HE

7ok, —EHOBMFREZE U T, BHORNOITRHEHIZENA 2 Z EBRERINTWD 2, Z
ITBEROH & (FERSE OIS bRk 5DTHY . BEOROEIDITETHZ LT,
TNERFICIHATE S L0125, £, RETEEIBEME L TERT S & &, ZIUIRDZAL
BEPEAFE LT HEMAEM O AR 2 2 L 10H 5720 NPKE DS 2 G e HER S LIRA L
THEA T 2 5 PMEMOEBICH 2 DFBIIRE VD, ZHUZOW T, & ABFOERBEHIX 0
TOFEFER, BHAE, JICAEE oY/ MELOBEEELZE L, YRS ERD, Tha % kT
LT ENEZDBND,

3 ONC #H % AV TEREE 830°C TR L72BSIC it SN 7= H AP DR E A IIE U8, Mk R E O 5 % 5T,
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RE LTSI Y A B CHRE LIS X 0B TEIEIC/RD 2 R0 o Tz, ZHIUEBLHoO ARk T
(AR D FENT NSNS DD, BRI X A E D OEAICHHD b OREL , ZTRNEIE L 72> T
HIeHOTHD,

£ 5 W7 —AHRICFEF ORBIZR D EH OB
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V. B& - B0 =——X DR
TZAAENIBIT HRO=— AL MERT D720, BIRSAT i LI & B &S 21T -7,
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TAAENOFE R X VF—ITHTHY | FREOFEMA L OBEEIZIA HAEH ST
Do IRITZFICRS AN X —L LCEE L THEAICAHEN TV D, ?ﬁxl®i*w¥w%
BEAROK TENFRTHDLZEND YL, ROFENEH W LXK TH D, ﬁﬁﬂ
EL K10 &SR L O ICHE TR & HUG CREEE IR O NFRICZENR H 0 | A TTERIC wi&

DEENEL oo TWD Z ENNIND, T T, N A~ ANRBGICAFTE L HHD,
ﬂ%@%ﬁ@k%wo

\

ﬁ %

Ee

& 10 RS K OHETS DR EEFFHERAE DAL
KPR v Fr U EHE, oo T IR
AU LY AR BET VIRORS RO

Hi 8 : World Bank, Pathways to Cleaner Household
Cooking in Lao PDR — An Intervention Strategy, May
2013, Washington, DC, USA

B 11 FREAREHIRY S

KRR - b Ty o EHE, ez F v R
RY T LY AR BET VRO KOS

Hi 8 : World Bank, Pathways to Cleaner Household
Cooking in Lao PDR — An Intervention Strategy, May
2013, Washington, DC, USA
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7 A AE DO K OER T O — M FRECI1T 2 F B IR O FEEH & FHER LI DV TR Y 78
BLL A, ERREFRRORERZG7-, FRATEL 40 A7 (#1520 A7, #6720 ) o
2h, HFTIX 17 R FH oL, FHEROFMI 3 4, #RTE Tl & ROFIHD 13 HHE
Hiik L BRI S A, FiRE LP AR 2 L WO FERTH 7=, #iFTId, FHixEEMID
ILIARSCHEAIR D HIUVEE L TV AT KA B A2, RITHFAFE L TV D FERELIIM T
DHEATDIREND D120, IROFEHAEN DV, EHE T, &, RELEESCTHEG THBA
THEBIZH Y IROFEDIT ) BB EWFER & 72 o7, FOMAITHEIC X D - ENERE
NDOEENBREIINDN, IRICEATHE KT D RV B O Mg D72, £72RD
KB E L THEMEIC B W CHEFITREBICHEH STV 5,

THEREMEL TR (BERADR)

T A AENCBWTRDOEEFRIZAE RS TRy, MERYFEEICBWNTY, WL E
REDT-DIKE LI 281X L TH, mEBBIRHTZ LV BEIE R0 o7, 727 L,
JICA 5 F AHBEHN OB ENT-> = 07 T OEERE N TlE A SE ORI Bl ol
HELT-ARDOEHIER 200 ko & Bl 250 ~27 2 — W HEES BTICHER L2 D2 L TH Y | Hif
DEEENHO JICA HEMFEREHREDAZ v 7ITROHFEEZZFHL TODEENE L RO
NHDHDRBEA LT E WD SN E D112, ROBEEFHOBEREE I RE VN EE X
LD,

TAAENTEBENBEEREETHLI OO, TEORWEMEE, THEYMEOES (WSO8 1
H) ., RFEOARE FRCHEICEBWT) SOBHNS, AEEMENE ZABRZ, T4 AH
FAERD /N 72— Ny N CREMAMRZLZEEL, E3< 0B+ Thit T RN =di
BEVOEBTRANPEL N R0, TA =2y 71 X LOERBIEETEM TS, Bl 15
DES OKGRFFENORE) 1M E SN TV DRI SN,

Wik T EM & UCRIHT 2 & HEOBYEECHEDUEE, KORFFRE ) D1 EIZED
0. BEOEFEMER EEINEMPIIFRFTE D, EE K6ITRT LI, TA ==y 1 XA
DAL BB T 10O EERE S, BIRIELR (biochar) % f7JK. EM H &IRA L CTHiA L7354
HEXHR DA & L 60% L EOINEI AR STV 5D, o, £TITRT LI, XbF L4
EHOEFCBNTE 1| ~7 X =240 10 b OHERR & BURIER 5%, BHE -V - H U T A
(NPK) Z & Tkt C, i OWREE & il LT 20~30% 2 DI EIE A Fisk ST 5.
ZOZENG, BROBHFHIZE 2 EOINEHEONREZR L, MRELZMICE T2 2 0
TENE, TOFEELZSHICHBMETEX5EE26N15,

2L, TAAETIERRITHGHCICIE L T o3, WREROIRTE S R T, 0
fliksH 1 hor20 2 THBRE L EMOTZD, TOMEEZMD OO RFMICTERHROEZEN
ZNWEESIND (BRI, @HEOREROTRMES 1 X0 2~3 THERETHY, W
FRIEIR OAMRG b ZY efH e E 2 BND), Lo T, AFEOEE NZOE XTI, B
RV KEIZ, LODEMICEETE L L) I, HicfBEL2HncEsE2E216N15,
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K6 Tb =y 1 LERBERTEMOERBES IR 5 EEORR

No Soil type Net surfaces Product Yield Yield
(m?) (Kg) (Kg/ha) {Ton/ha)

1 | Original 159.0 495 3,112.8 3.1

2 | Original + Lime 272.9 132.5 4,855.4 4.8

3 | Original + Lime + EM 228.1 114.2 5,005.9 5.0

4 | Original + Lime + EM + Bio-char 273.2 142.5 5,216.3 5.2

Note: 1 ha = 10,000 m?

(H#) F 4 - == v 7 1 EASEREEE B 2 JE IR

K 7T NPT LB TORBIEER & HEE, IEROREA I X 5 NEH ORR

(Source: North Vietnam Villagers Develop Strategies to Help Combat Global Warming and Improve Household Health; Results of First 18
Months of Village Biochar Program, http://www.biochar-international.org/sites/default/files/Evaluation of CARE Vietnam Biochar final.pdf)

Z Dt AR D B

AR TR 2 REC T B AT & L T2 T K& el KEH M. Biy. &
OFREA, BLRAE LTHERT 2%, WAWSETHHAS TS, 74 AETIIRELS OB
DR E LTRSS b A VOBRAIE LTI 2 &0 9 BIERZ B AVIZA FIHRELI AR
OTIRENTH D, BHFHAZE LT — b —BEERATEKEFISIEER 2 Z A Gl L
TWDLHEENDLHE, BEUADOHBETHOHFENH D Z EPHGESNT WD, £o, KNG
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TR LTEARRARA T =13, 5 atE L 2R ilEH chH o2 &b, T AETH ¥
SLENIEEIC#EH O RREMEN B EREE NS IHFETH o T,

I 8 BEfOMRRELOREHRUAENN

@. FRRE L EROAFZFA

7 A A ENTE AR ORI J 0 ARG L TRV . 1940 FI2iE 70% Th > 7o Fpphs
23, 1989 4EIZIE 47%ICE TR TF LT\ 5, @RIZZARMEKEOEN & LT, BEMBEHEHE Rk
b, BRIC X 2 HHIOMAR~OIEMSEN BT 5N TWD, * Zoft, 4 XETIZENOE
NFTEEOEINIMZ T, BEEY A OBNFZFEORI RIS L, MEEEHRT 5720, KIE
DEEFENEL TEINTEY ., TOEIGERKSH DR D T=DIT% < DML F~ ZADMEER S
o, FEA SR PICRBELEE S L CO DRI TH D, T D7, HRORE & EIROAFIH
NDRDENTND, KIRBEBHEELIT, Z0ENTEH. X LERICHWE U BEEREOBEE% O
AR B OGHEE 2o T D,

Wil 7" — VRIRAE AR TN A A~ ADOFESE - TR E RO TRR T 2HFch . TR
B TR EMELE LUEATE %, ey AFREBGMAITICHRE L GEERNER TX
I, ZRETHREIN TV AL A~ ZAEIEH L CRR L, SEBEOERISRER & LRI
L. HOVTMICEH L CEEAUBRE L, 2NETEV LM EORWEREMEEETDHZ LENT
X5k hD, REONHEIEZ, HBICEH L, WAZED 2 Lok v Edtm Lic&n s,

@. BT X D G ER gl E ORI

—IFEIE DB UM (ALED) (RIS 2B D 94% 13 # R TH Y . Tz [EWN THRLT IS
B L CRAT D HUEIC L D RFE~OERBELHRE S TS, T IO RITEIR TR 5
ToOIRBERFIC HH S D FEDN D 7o wh | BU T8 Je T X AU~ OB B A KT 5 Z L3 T
D, £, TTICHFRITOIC LV ED LN TV D EBEA F—T A =T F 7 LEHEL, &
BIROFEA b —7 Ll DR % & HITE KT 2 2 LN TEIUL, BRRKIG RO KIE 22 YN
W TE %,

®. BRDEMA~OER &I X HIERIC L o ERO AR B

ATTEICRE L2 K 91, iR LIRSy OIRATERIZ LV . FETIC X D 20~60% F2FE DU EHE A3
BENTEY, ANDOK TEINEEREE TH DT AAEICBWT, O RIZ X 2RI
RENWEWZR D, T2 THROBEERNHOERAZIZEOMBERBRE L 72 505, KIZFRR T O )
LALEDOFEFID X H I 1 ~7 F =151 500kgDI R A LIZEEA. O 9,000 [ (=
0.5 hx18,000 [/ ko) FREL 720 ZHUXT A AEORRIEEZ N 1 ~7 X —/L ¥ DI LT

BOOE) WABMRTENT 7 AT ) & 3E TR LIEARRBR AR L LIcA b —T R A 7 —, BEMON
U ADIERS L LA, 1RA K 30 kg TR 12~15 FEfIF A ATEE, SHHORFE CEIEEREIT> T 5D,

3% Forest Management and Community Support Project (FORCOM)
http:/gwweb.jica.go.jp/km/ProjectView.nsf/11964ab4b26187{649256bf300087d03/0bSdaSbeafd921eb492575d100354b0f?Open
Document

37 GERES (2013) Baseline Stove Market Assessment Report.

¥ Mengersen, K., Lidia Morawska, Hao Wang, Fengthong Tayphasavanh, Kongkeo Darasavong, and Nicholas Holmes. 2007.
Investigation of Indoor Air Pollution and Relationship to Housing Characteristics and Health Effects Observed by Occupants in
Lao PDR. Executive Summary, Project for World Health Organization, International Laboratory for Air Quality and Health and
Queensland University of Technology.
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W BALZEARELOHFE 8,000~12,000 [ ¥ & K=< | —fROEEN A TE Mg E L VL
b, Fio, BEE =T v VTR OEY B FE R FHE L OV D ERRZE OB T 28
X1 ~27 % =140 34 75~50 J5 M (=3,600,000~5,400,000Kip/Rai (0.16ha) /time: N AR FEHR) |
a— bt —EEOFIEROE L 1 ~7 Z =50 3 b (1 R4 0 Offikk A 10 HH &9
5L 30 M) EWOETLHY ., BEEEMOREEZENRE LEGE, TomEET b
HEWRD,

A FEOMGEFHE TIL, RO HEE R K ORFEEEDRZRT 2D, LTFD 25D
WEEZ TET D,

TIEBBHEDARIE

Wbk O N £ B TS B R 2 MR T 5720, EETHREBICTHHALTH 5WZE oz
ERELTHLDL I ZEatd oo, TNERFCONTT 5720, [ HEMAEY SR - 1E I
ZHIEST S Z L &2FHET D, ZHUTKKKEH: DGC 77 ) n o —X G- <IEH) 23Rt
%, 195 FEHO R T- 6 BAEmOY) BA-TZRBAT L — MEFIH L), T H8E
WIRE DA SR N2 — 2 DERENE L 2 B — R HHEO AWM %2 FEIC T 5 | b —
EATHY (RAEER03), K12 1ZRT X 91, THMEME 100 UL R 7R3 HEECIddn LW ERE
WIDBINHETE  RENE I VIC< W EWIFERNHTE Y | TR EEREZRZNICHHTE 5,
FALICHERR L= 2 A, BHEFNCEFATHGEZ S B (FEEOFFAI £ T2 HE~2 » ARE)N
15), KRBT O b Lo - RE - AT AURIA O LIS AT FTRE T VS IR
FHEHT 100,000 1 (EXEHGES . DETMAESSWE ., oW HEERE - o) +8l. sk
AT X 35,000 P/ TV HBL EAUCEESE IR D ERABRERAETHEDOZ ETH
ofz, ROREADBEMNDNR, BIROBEAORIAZNR AR FINOR T 720, BEREY e L5~
DR E R B,

12 RENFA T URRER & TRMAEM SR - HHEEOBIRICOWNT

(AT BERKEeHEDGC 77 /2y — X JRh—A~— http://www.dge.co.jp/usecase/menfu.pdf)

39" ADB Institute (2008) Rice Contract Farming in Lao PDR: Moving from Subsistence to Commercial Agriculture, “For both
contract and non-contract farmers, fertilizer is the largest material expense. Contract farmers, however, have significantly higher
fertilizer costs, spending on average 814,000 kip/ha, compared with 528,000 kip/ha for non-contract farmers.”

* Final Report, CDF on Sustainable Pest Management for Coffee Small-holders in Laos and Vietnam, CABI Southeast & East
Asia, P.O. Box 210, UPM Post Office, 43400 Serdang, Selangor, Malaysia, 2008
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43 (900 b /AE) DNHEBEICEESNZEE LD,
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BEYFRET D2OTH LW =), FELFGIITHVEIOH 5 X ABSER M T EO K
FHEEFLTDHZ L L LIz, (ODA B LD BRI RITREISFRR T 5,)

e INAFIRDAFAHEM

LR GIEIE, @EEOMBRIETH D70, IMHIEDOZETH-> T, BFORRIEL S
L DFEMBINSE L /2%, KFHETIE. 74 REICB T LEFEOREHDORDIEER (AT
4T, RARY 7%E) EBAE LRSS AT AT, TNETHEEINIEL THoITEHINT
ZRINDTENA T ADANFFREMEICONWT, X L8RS, e, a—v—18, B,
TMPTEZFR L, BT 72,

A LEERES

T A AETIIAIIHEBHO X DERPEATH Y, 77 v AERKOBRR, & A= ) 7 OB,
¥ BB RO EEHBRIRIC L 0 | RS A A~ ADMEER S, BAARIE T A4 A EBFIC X 0 5280,
Z DMDAMRHEARIL T & U CRBEEROBEMECH & U THEA SIVTW D03, A5y 73 R 72
RO ER kI DT 1T RALANCHERI SN D ORI & 72> T D, ARFHE T L7
L=y T X ATH, BREXSCEBEREREDOTDIMEIRENTZZ O, I~ ZFREN
BT SIL, BRSO FRICIVAEIN TV L 2R L, 20X fF <A
XEIN L CHBFIATRE TH DM, BRI REEE O CIXKIc 57210 20T, 1Ll
B2 mHA L CHOMAICRT D Z LICERE DD, TR AF—IILAICLD L, 5% L X e
BRNEL PEENTVDZ LD, BREG O TlE, HREEDOFMEIE LTERATE SR
TOENHERTZX 21T TTH D,

41 %3Z : Biochar Carbon Stability Test Method: An assessment of methods to determine biochar carbon stability, A. Budai et al.,
September 2013 http:/www.biochar-international.org/sites/default/files/IBI Report Biochar Stability Test Method Final.pdf
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31



HEMRZcxToe 7Y 7 r~ ~ DS

YN\ FTry FOEBEFIIX

PG A =1 o )1 R s S IR L 2R 7 1 2 = 7 | (PIAD) 2MThi TV 5 EED EIEX
TiX, ETAVEENEICHHBREDTZOICRELZTTo TS, THNEBETEE TR, IEIX
B 720, A 900 ha &5 FHTAIELS DA 300 ha THY . KBERWNE ZATIIAEER
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E, v —I7EICTHRIFRGET TH 5, EFRFFFHRET 2015 4 1 AICARREFE R>TnD
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H. FAZAEE
FEIZIMIR O R DR E T AAETRTH H 5 T ERNEINOBEAN - FRITITAETH D &
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FTLED ZHDORENL, EzliE Lz, BiZ, FEERINEO I TOMSEREICLD
BRI 72 B IR BUEIZ OV T IRET L 722y, BHIOMEIZIZREDOFFAI AN D Z & A5 3 [FIELHIEH
BORETHHL, HEFREO U 27 20T 52 b TE ooz, 2TH 06 b FEhizd fik
HT LT
IO ZZIT T, KBZAFNCTFRAEOI T 2 —"— b (= F—Fn L
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HRL FAREICHMAZEANTE 5 L5 7 4 AEBUN I OBLHIAR 35 (SRR I8 X 20 55
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Fhi M © 201545 H 24~31 H

RpE T FAFET X —FILE . BFEEE NS 54 (R 8)

RS HEHG (BRE, AR RER) THIREFHL SRR, ¥, (bl
w5 (X13)

FfE ERE . bR b, WONS, BARICBWTHEL 72 I TR STV B8 R OFI FRIR
BUZDONWT, BMFIC LY — g OB ZRD H 7= OIS 5, AHEZE U T,
SMEIL, ROZ EE1TH,

1. Wil 7= RRAC AR DR £ %58 U LA LE OB B 2 BifR 35,
2. BIROZERZRRICOWT, BUEHE, WONC, BFE, £, §EME%EL0
BN REEZE U CHERT S
. EMFIZEDFBICL Y R L ORR FIEOENmIZ OV CEET 5,
4. BARENODOAT =7 RNVE—L DR ENET,
FRAR & R oEEBERZ RIS 5,

5/28@Matsue
Shimane Pref. Office
Adachi Art Museum
Chugoku Region 5/29@Hamada
Visiting site
‘ 5/27@Hiroshima ‘ ‘ JICA Chugoku
2
‘ Agri. Technol. Research Center
Tokiwa Museum
5/26@Hofu

5/30@Kitakyushu
Fukuoka
Airport

B 13 AAZAFEBIORRME (TEHF)
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® 8 AAXABBOBNERCRITED Y X b

SARENSDIBEEE /Invitees from Lao PDR

No P&/ Affiliation 1% B8 - & Ril/ Title, Name
) BT &
Fyob- 2358771y
IRILE—ShLE Deputy Director General
BAERRET RILX —HERA TR Mr. Chantho Milattanapheng
, [Institute of Renewable Energy Promotion |EIRILF—F ERME
(IREP), Ministry of Energy & Mines (MEM) |h< -V TFS5tEDR
Deputy Director of EE & C Division
Mr. Khammanh Sopraseurth
N . = = — {2 TH] 31
3 I*)lﬁ\‘——f)]ﬁlll-’é EJ%E/1IE*§$K EEE::BE
N = BLD Y ATHITAY
RUHLYARD .
. Deputy Director / Head of Resettlement
Department of Energy and Mines (MEM), :
. . Management Unit (NNP1) and (THXP)
Bolikhamxay Province .
Mr. Khamsing Sayphouvong
A BT &
. o P L N AIESS
BEMREIRIILE—HRMARAR !
. Mr. Bounchanh Douangyvilay
Renewable Energy & New Materials RBIILT—ZE
5 |Institute (RENMI), Ministry of Science & e \)_ = N
Technology (MOST) TR TIT LTS
gy Director of Alternative Energy Division /
Mr. Houmpheng Teuambounmy
6 [#@ER TTIo-THBTEY
Interpreter Mrs. Bouasone Vongthavone
7473 /Accompany
No B J&/ Affiliation & 8% - £ 81/ Title, Name
it
; (B) LA R I ILA BA5
Yamamoto Bio-charcoal MFG Co., Ltd. President
Mr. Akio Yamamoto
27
8 IR EAF
Managing Director
Ms. Kinko Yamamoto
FEMREE
9 BERTO/ (%) TO=hIL-F)L—T BRIREF
Japan Techno Co., Ltd., Technical Group Project Engineer
Ms. Kiyoko Takamizawa
(42B1) M ERIR SR BRBR B S0 48R FERRE
10 ERMT —ot 52— FAR HF

Institute for Global Environmental
Strategies (IGES), Kitakyushu Urban Centre

Senior Policy Researcher
Ms. Junko Akagi
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WHE MR DT R OWHETREE (FL—7)—) OBEBHIIEMEELTOAHZTFELT
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DNFEERREL, 2 FHLE, BEREFELE~OWIEE HIE T, TORTINAL L UOWHEE
ALY, 24FEELIBIE, M7 L CHHEZEE T2 LT 5 2 L2 AR,
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ZXH D, BNEE R O EESLCHMBERSOEHER I ZNICEENTE LT, FEEHEN
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Yamamoto

Trainees Bio-Charcoal MFG. Co., Ltd. Business promoter

Contract for
technical training

> Licensing fees
(Non-disclosure
agreement)

+—>
— <> «—
\Techmcal training /——, Technical training costs: JPY 1.5 million / person

(USD12,500 / person)

Contract for
<:' technology transfer

Non-disclosure
agreement

|

—

Engineers that have Construction of furnace by the owner: -
completed training JPY2.5 million / furnace for supervision Construction of
(incl. licensing fee: JPY1.5 million) — f“”ggfgggirzg,'c?ornass

(UsD20,800 / furnace)

[
»

&

Technical guidance costs:
JPY 200,000 / week + actual expenses

U
X

(UsD1,700 / week)

Actual operation

* Conversion: USD1 = JPY120

15 ALK R BGETIETHE I 8 5 BT R A

2) FLBARBGTONSf vy PEXE

WK - EFEFHE T, BHRENE A FTRE = R L X — i REMWFEET (RENMI) T OWHE iR D
RER - EE DI, FLAREBSL TONAS ny MEEOENE AfEd, RIS, IAAETOS
DBHFEITHENTE AT D MRS A A~ AR, REEARZE DR S BE O S & O13 T %5 23
7e L. TNLSMIER D RS L BREE SN MO b TR Y (AR STy,
ZORFIHEPOMER, I, Eil, OB (F v k) ([TBME M EZ L L T 50, HRARER
DAEDHANC L 2 BIEER~OREETE VO A AT, Tha X AREREOFR LI T
D LRI Z OB 2RV AL & O =R —FRIIE DR T D 2 & A ARGHA TIIHESR
L. ZxAF—HIIE b ZOBREICERL TV, &Mk - EIEFEHRE IS 0RZH PG S h
Do

By R BGE DJFAEHT Z LHIBHHI R O 7 & A ERERFE OB E LEAHRERE L, 2k
THA Ly 7 LTRE, BeRE LS LB L LT oBESENHREREL, €
NEERBAIEO RO HREEM & LTHEMA L, TR UOEL2BIERIZR A (BT 5
EWonfuy NEEEZET D, XL (KMERBR) ETRUA Ny 7 Lo A A~ A
(2 LD RIE 2 ke L D0, IR A IS OMIBCHEE 2 Hfi/ U RS AETE MR b O JFE B
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ZLLTFIORT, RY LY A MIRMENSH. A E/AM (EGAT), 74 A [EEHE S
(Lao Holding State Enterprise: LHSE) %723 (H¥& 3248 H /) 27 J7 kW LA E DK )38 Ehiae T, 2019
FEOPEEEE L B L, 2013 FEB YLV ELL TS, HEEDO—oTHLT T HREEITOE
BHZ LD &, T EIX 1,000 BHRRE T, 205 LEREMASEESICZE D 4~5%RE O THRINEE
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IXFERR L, 2014 KB X ARBTRER X LA BB S LTIl |, KB D 2018 4
FE TR I~ 2RO FREN DR DD (&R 07),
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7B AEK LR, N A AOMWMHIIES TRV B SND), Tk, —oOEER O
(7mX5mxX1.8m) 23 1HMTI0 hrOmpRaEIETHE LT, 1,300 8 (27 4) 55Ok
L0 d, RIZ 800ha DEHIIZ 1ha4V 2 hrOmREHEALIZE LTHE,600 R THY, =
FUSAEFERED 12%FREEDT-H, 750 ZREFIHSCIREICHT Z E R TE 5,

5 I RO 2 7 T AA 2 F BEFOREI OB (FBiKZE 150m)
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Lao People’s Democratic Republic
Peace Independence Democracy Unity Prosperity

Ministry of Energy and Mines
Ref. 1197/ MEM
Vientiane Capital, date 31 AUG 2015

Agreement on
Establishment of Technical Working Group for Efficient Bio-Charcoal Project in Lao PDR

-Pursuant to the Prime Minister’s Decree No.372/PM, dated 21 October 2011, on the role and responsibility
of the Ministry of Energy and Mines;

-Pursuant to the Regulation of the role and responsibility of the Institute of Renewable Energy Promotion
(IREP) No. 0543/MEM, dated 10 May 2012;

-With the reference to the Minutes of Meeting (MM) between the Institute of Renewable Energy Promotion
(IREP) and the Renewable Energy and New Material Research Institute (RENMI) with Yamamoto Bio-
Charcoal MFG. Co., Ltd. dated 30 January 2015.

-With reference to the letter of IREP No.639/MEM. IREP, dated 12 August 2015;

- With reference to the proposal of the organized departments and officials.

The Minister of Energy and Mines issues a Agreement:

Article 1. Agree established the technical working group (Bio-Char) efficiency in Lao PDR as follows:

1. Mr. Seurmkham Thummavongsa Deputy Director of IREP, Ministry of Energy and Team leader
Mines

2. Mr. Khamsing Saiphouvong Deputy Director of Energy and Mines, Bolikhamxay Team leader
Province

3. Mr. Houmpheng Thuermbounmy Deputy Director of RENMI, Ministry of Science and ~ Team leader

Technology

4. Mr. Thongath Phaivanh Deputy Director of DOF, Ministry of Agriculture and  Team member
Forestry

5. Dr. Sengpaserth Rasabandith Deputy Director of DAEC, Ministry of Agriculture Team member
and Forestry

6. Dr. Somboun Xayavong Deputy Director of NAFRI, Ministry of Agriculture Team member
and forestry

7. Mr. Sulaphone Inthavong Head of Forest Regeneration Servce, Department of Team member

Forest Resource Management, Ministry of Natural
Resources and Environment

8. Assoc. Prof. Korakan Pasomsuk  Professor of Engineering Faculty, National University = Team member
of Laos

9. Mr. Khamman Sopraseurth Acting Head of Energy Efficiency and Conservation Team member
Division, IREP, Ministry of Energy and Mines
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Article 2. The Institute of Renewable Energy Promotion (IREP), Ministry of Energy and Mines is assigned
to coordinate with other relevant governmental agencies, organizations and all members of technical
working group as above to elaborate and implement this Agreement strictly and effectively.

Avrticle 3. This Agreement enters into force from the date of its signature. Other Regulations, Decisions and
Orders issued previously with provisions in conflict to this Agreement are nullified.

Minister of Energy and Mines
Dr. Khammany Inthilath

CC:
- Department of Organisation and Official
- All members
- Copyright
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24 June 2015
Ministry of Science and Technology

Request for Using the Land of Renewable Energy and New Materials Institute
for Operating a Biochar Training Center

Dear Sir / Madam,

We are pleased to inform you that the Feasibility Study for Efficient Charcoal
Production System in Lao PDR (hereinafter the Study) funded by the Japan International
Cooperation Agency (JICA) under the Feasibility Survey with the Private Sector for Utilizing
Japanese Technologies in Official Development Aid (ODA) Projects has almost completed
the Study and drafted a project proposal for the next phase with active involvement of your
respective ministry. The Study has been carried out by Yamamoto Bio-Charcoal MFG. Co,,
Ltd., Institute for Global Environmental Strategies and other partners in Japan in cooperation
with the Institute of Renewable Energy Promotion (IREP), Ministry of Energy and Mines,
Renewable Energy and New Materials Institute (RENMI), Ministry of Science and Technology
and other counterparts in Lao PDR aiming to develop an ODA project proposal for
conserving forest resources in Lao PDR by promoting the efficient use of biomass resources
through the application of the Yamasen Method, and efficient biochar production system.

The Study proposes to setup a biochar training facility of the Yamasen Method at
the compound of RENMI located at Tha Gnon Road, Km 14, Danxang Village, Xaythani
District, Vientiane, upon approval of the 2" phase project proposal by JICA which will be
submitted in October 2015 and expected to start operation in early 2016, to organize
hands-on biochar production training courses for willing partners in Lao PDR. The required
land area for the training facility is about 1,500m2 (30m x 50m) comprising a standard-sized
Yamasen furnace {(5m x 7m x 2m), storage spaces for the raw materials, final products
(biochar) and equipment, and operational spaces for crushing the raw materials, sieving the
biochar and hauling the raw materials and biochar. The training facility needs an access to
water and power and set apart from residential areas to avoid claims on the noise and
smokes during the operation.

Upon approval by JICA, the construction cost of the training facility will be borne by
the project team and necessary technical advice for setting up and operationalize the facility
will be provided by the project team, whereas the RENMI is expected to nominate one
official to be the manager and more than two officials to be the trainers of the training

facility who would be required to participate in a few months training course at Yamamoto
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Bio-Charcoal MFG. Co., Ltd. located in Shimane Prefecture, Japan, in 2016 and subsequent
on-site trainings at RENMI and other project sites. In cooperation with the project team, the
RENMI is also expected to prepare a training manual of the Yamasen Method in Lao
language, develop a certification system of the Yamasen Method which has a patent in
Japan (patent number: 5117548) and being applied for an international patent
(PCT/IP2013/070306 filed on 26 July 2013; International Publication Number: WO
2015/011828) including in Lao PDR to protect its intellectual property and ensure the quality
products, and confirm effects of the biochar on plants in cooperation with other relevant
ministries and departments. The training facility owned by JICA during the project period will
be transferred to the Government of Lao PDR upon completion of the project and
agreement on the terms with the Government of Japan.

Herewith, the Study team requests a general agreement of your ministry to allocate
a certain area of RENMI compound for the training facility during the proposed project

period upon approval of the 2" phase project proposal.

Sincerely,

b A B

Akio Yamamoto
President
Yamamoto Bio-Charcoal MFG,, Co., Ltd.

Attachments:

1. Minutes of Meeting on Feasibility Survey with the Private Sector for Utilizing Japanese
Technologies in ODA Projects: Feasibility Study for Efficient Charcoal Production System
in Lao PDR, 30 January 2015

2. Meeting Document of the 4*" Field Survey on 22-25 June 2015
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JICA Feasibility Study on Efficient Charcoal Production System in Lao PDR
Meeting Document: 4" Field Survey on 22-25 June 2015

The Feasibility Study for Efficient Charcoal Production System in Lao PDR (hereinafter
referred to as the Study), funded by the Japan International Cooperation Agency (JICA) under the
Feasibility Survey with the Private Sector for Utilizing Japanese Technologies in Official
Development Aid (ODA) Projects, aims to develop an ODA project proposal for conserving forest
resources in Lao PDR by promoting the efficient use of biomass resources through the
application of the Yamasen Method, an efficient biochar® production system. This study has been
carried out in cooperation with the following agencies: the Institute of Renewable Energy
Promotion (IREP), Ministry of Energy and Mines; Renewable Energy and New Materials Institute
(RENMI), Ministry of Science and Technologies in Lao PDR; and Yamamoto Bio-Charcoal MFG.
Co., Ltd,, Institute for Global Environmental Strategies, and other partners in Japan.

The Yamasen Method produces high-quality biochar locally from non-timber biomass
and agricultural wastes at an affordable price which could alleviate in-house smoke problems
caused by the use of wood and low-quality charcoal for in-door cooking and heating and has a
potential to increase incomes of farmers by using the biochar for farms to increase the

productivity and through sales of unused biochar in the market.

1. Objectives of the Study

This Study aimed to:

1) Conduct field surveys to identify potential biochar production sites and project partners
by confirming the availability of raw biomass materials and identifying users of biochar;
develop a sustainable business model and a cooperative model for communities by
studying possible incomes and expenditures and capital costs;

2) Market biochar and its production system for farmers and private companies that
produce large amounts of biomass waste;

3) Survey the chemical and physical characteristics of charcoal sold in the market locally for
comparison with Yamasen products and assist relevant government departments to be
able to examine and monitor them;

4) Develop draft training manuals and fee-based programs of the Yamasen Method with

1 A solid material obtained from thermochemical conversion of biomass in an oxygen-limited environment. Biochar can
be used for a range of applications as an agent for soil improvement, improved resource use efficiency, remediation
and/or protection against particular environmental pollution and as an avenue for greenhouse gas (GHG) mitigation. In
addition, to be recognized as biochar, the material has to pass a number of material property definitions that relate both
to its value (e.g., H/Corg ratios relate to the degree of charring and therefore mineralization in soil) and its safety (e.g.,
heavy metal content).

Adapted from: Lehmann, J, and Joseph, S. (2015). Biochar for Environmental Management: An Introduction. In: Biochar
for Environmental Management - Science and Technology, 2nd ediition. J. Lehmann and S. Joseph (eds.). Routledge.
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6)

7)

8)

an intellectual property protection system;

Develop a draft certification system of minimum standards for the Yamasen Method
and its products;

Organise one-week study visits in Japan for local stakeholders to study the Yamasen
Method and the applications of products;

Organise stakeholders meetings in Vientiane to report the progress and findings of the
Study and facilitate collaboration among partners; and

Develop a project proposal for implementation of pilot projects using other JICA

funding schemes.

2. Schedule of the Study
The study team conducted field surveys from November 2014 to June 2015. The final report

will be submitted to JICA in September 2015. Members of the study team are listed below:

Study team members (Japan):

1% Survey (6 persons), | Yamamoto Bio-Charcoal MFG. Co., Ltd.: Mr. Yamamoto, Ms. Yamamoto, Mr.
17-21 November 2014 Kitamura

IGES: Mr. Maeda, Ms. Akagi
Japan Techno Co., Ltd.: Ms. Takamizawa

2nd Survey (6 persons), | Yamamoto Bio-Charcoal MFG. Co., Ltd.: Mr. Yamamoto, Ms. Yamamoto
26-30 January 2015 Monju Co., Ltd.: Mr. Shimada

IGES: Mr. Maeda, Ms. Akagi
Japan Techno Co., Ltd.: Ms. Kiyoko Takamizawa

31 Survey (5 persons), 6-9 | Yamamoto Bio-Charcoal MFG. Co., Ltd.: Mr. Yamamoto, Ms. Yamamoto
April 2015 IGES: Mr. Maeda, Ms. Akagi

Japan Techno Co., Ltd.: Ms. Takamizawa

Study visit in Japan (4 | Yamamoto Bio-Charcoal MFG. Co., Ltd.: Mr. Yamamoto, Ms. Yamamoto
persons), 23-31 May 2015 | IGES: Ms. Akagi

[5 visitors from Lao PDR]

Japan Techno Co., Ltd.: Ms. Takamizawa

4t Survey (3 persons), | Kyushu Institute of Technology: Prof. Shirai
22-25 June 2015 IGES: Mr. Maeda, Ms. Akagi

Japan Techno Co., Ltd.: Ms. Takamizawa

3. Features of the Yamasen Method

The proposed biochar production technology, for which the Yamamoto Bio-Charcoal MFG

Co., Ltd. has a patent (patent number: 5117548) in Japan and an international patent being
applied (PCT/JP2013/070306 filed on 26 July 2013; International Publication Number: WO
2015/011828 Al, Attachment 01), is called the “"Yamasen Pool-type Furnace to Produce

Charcoal (or the Yamasen Method).” The Yamasen Method is used to produce biochar by heating

non-timber biomass at high temperatures between 600 and 1,000 degrees Celsius. Unlike
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traditional closed charcoal furnaces, the input and extraction of the raw materials to produce
charcoal are simple and work-efficient because of the use of an open and flat, pool-type furnace.
Work can be made even more efficient when using general-purpose machinery, such as wheel

loaders or backhoes.

Photos courtesy:
Yamasen bio-
Charcoalmfg
Co., Ltd.

High productivity Any biomass

7m x 5m (A=35m?) x 1.8m depth » Woods, barks, roots, agricultural waste
1 week: 50t of biomass =» 10t of charcoal > Any size of the materials

1 month: 200t of biomass =» 40t of charcoal » Local production from local resources
Low cost and easy handling Quality products

> Low capital cost > Patented and proved technology in Japan

> Flat kiln and natural ventilation > High quality charcoal (less smoke)

> No mechanical inputs » Carbonization at high temperature (600-1,000°C)

> Only 2-3 workers for operation » High calorific value: 7,000-8,000kcal/kg
» Applicable for soil conditioner, animals and fish
€ 4-week training in Japan required farms, food additives, household interiors, fuel

Figure 1 Features of the Yamasen method

The furnace is constructed of 90-cm concrete blocks, steel plates, U-shaped gutters,
and a burner. Materials can generally be procured and processed locally. The production process
is highly efficient: about 40-50 tonnes of raw materials can be converted into about 10 tonnes of
charcoal over a period of a week using one flat furnace with a standard structure of 7 m (L) X5 m
(W) X 2 m (D). If the supply of raw materials to produce charcoal is more than 50 tonnes, it is
possible to connect two flat furnaces to one burner in order to increase production capacity.

The raw materials to produce charcoal need not be limited to timber; it is also possible
to use non-timber wood, such as wood shavings, pruned twigs, tree bark, and roots, as well as
bamboo and agricultural waste such as corncobs, sugar cane fibres, and empty fruit bunches of
oil palms. Large raw materials to produce charcoal can be finely crushed using a crusher or other
machine. This reduces gaps between the raw materials when placed in the furnace, and allows
them to be layered compactly.

The process is repeated over the period of one week: raw materials in the furnace are
ignited and new raw materials are added to block the combustible parts from the open air. Water
content evaporates and new raw materials can be added after the volume is reduced. Since

charcoal continues to be produced at the surface of separation between the fire and the raw
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materials, it will not burn and become ash (although special techniques to control this are
needed). The speed of charcoal production can be slowed by reducing the emissions from the
burner at night. Night work can be decreased by adjusting the input of raw materials the next
morning, for example, which can be managed during regular working hours. Using this method,
the entire production process can be managed with only a few people.

The final product is in powder-form (biochar) and is sorted by size using a sieve to
allow it to be shipped in accordance with its intended application. The high-quality biochar has a
calorific value of 7,000 to 8,000 kcal/kg, which is almost equivalent to the calorific value of coal.
The biochar also has a fixed carbon rate of more than 80%, and therefore, does not emit soot and
dust when burned. It is also possible to use the biochar directly in stoves (although stoves would
need to be converted to use the biochar). The biochar can also be processed into briquettes by
adding carbohydrates, such as tapioca, as a glue substance.

As charcoal is generally porous, it can improve the condition of soil. Biochar is easy to
scatter because it is powder, and can easily be applied to agricultural use. The biochar can also
improve the acidity of the soil because the pH is alkaline due to carbonization at temperatures as
high as 600 to 1,000 degrees Celsius. In addition to agricultural use, the biochar can eliminate
odours and improve meat quality by adding it to livestock feed, and can also be used as a feed
additive for farmed fish and to improve water quality. Similar expansion of these types of
applications can be expected in Lao PDR with the introduction of this high-quality biochar at low

costs.

4. Proposed Project Outline
After conducting a series of field surveys, the study team identified the following project for

implementation in the 2" phase under another JICA scheme:

1) Pilot project at a hydraulic dam construction site

The study team found that there is a high potential of Yamasen Method application at
hydraulic dam construction sites because of the availability of a large volume of biomass
when the project clears the dam site and for the access roads. For example, at Nam Ngiep 1
Dam in Bolikhamxai Province about 150km away from Vientiane to the north-east being
constructed since late 2014 for the targeted operation in early 2019, the dam clearing site
and access roads in total cover an area of about 70km2. Suppose 100kg of biomass collected
per 100m2 area, the amount of available biomass will be 70,000 tonnes, which can produce
theoretically 14,000 tonnes of biochar (suppose 20% output from the total input). Suppose a
standard-sized furnace (5m x 7m x 2m) with production capacity of 10t/week was installed, it

is good for running for 1,400 weeks, or 28 years.
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Nam Ngiep 1 Dam also needs to resettle a total of about 3,000 residents to a newly
developed site with rice paddy and other farms with 400 hectares area each. Suppose 2
tonnes per hectare (200kg/ha/year @ 10 years) of biochar was applied to these farms to
improve the soil quality, the total amount used will be 1,600 tonnes which is about 10% of
the expected total production, thus the residents can use the rest for cooking, heating and
feeding animals and fish or sell it to the market for income generation.

Since currently there are more than 20 hydro power plants operating and more than 80
being constructed or under the pipeline in the country, there is a high potential of applying

the same in these sites.

Dimension and cost of the facility

One work station of the Yamasen Method requires a space of about 1,500m2 (30m x
50m) including a standard-sized furnace (5m x 7m x 2m), storage sites for raw materials, final
products (biochar) and equipment, sieving space, and operational space for hauling as
shown in Figure 2. If required, the furnace can be doubled to increase the capacity by

connecting to the same burner when there were enough raw materials and space for

expansion.
5 hauling
Storage of A
charcoal
A e .
3 Operation Storage of raw
Sieving |<_ al space materials 30m
androad
Equip
ment
< 50m >

Figure 2 Work station of the Yamasen Method (required area: 1,500m2)

To construct a standard-sized Yamasen furnace (5m x 7m x 2m) consisting of concrete
blocks (90cm thickness), U-shape gutters, steel plates, concrete foundation works, a drainage
pump, a water supply system, a burner, a chimney, and civil works, it costs about USD30,000
in total. Installation of the roof and prefabricated storage stations cost additional USD35,000
and small second-hand machineries including a backhoe, a crusher and a truck another
USD35,000. Including all, the minimum total capital cost is about USD100,000. If the

pavement of the entire work space of 1,500m2 and installation of roofs and walls for the
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storage sites included, the capital cost will increase further.

Required training for the operation

Although the structure of the Yamasen furnace is simple, operation and maintenance of
it requires knowledge and experiences based on proper trainings. As shown in Figure 3
Yamamoto Bio-Charcoal MFG Co., Ltd. provides a 4-week training in Shimane Prefecture,
Japan, as a standard course for JPY1.5 million (USD12,500) per person including the
accommodations and meals but excluding the transportation costs. Subsequent on-site
supervision for a furnace setup and operation and maintenance which could last for 3-4
weeks cost additional JPY2.5 million (USD20,800) including the patent licensing fee and
technical guidance but excluding actual travelling and accommodation costs. In addition,
subsequent on-site technical guidance for every few months for quality management and
trouble-shooting costs JPY200,000 (USD1,700) per week which could recurrent for a year.
After all, acquiring the technology takes 6-12 months and another few years' experiences

with usage of various materials under various conditions are required to be an expert.

Yamamoto

Trainees Bio-Charcoal MFG. Co., Ltd. Business promoter

Y N

Contract for

technical training

> Licensing fees
(Non-disclosure
agreement)

+—>
Non-disclosure
¢ ’ <> — agreement
\Technical training/——=p | Technical training costs: JPY 1.5 million / person

(USD12,500 / person)

|

Contract for
<:' technology transfer

)

=

Engineers that have Construction of furnace by the owner: -
completed training JPY2.5 million / furnace for supervision Construction of
(incl. licensing fee: JPY1.5 million) c:' fu"c‘gfgggirzgﬁomnass

)

(USD20,800 / furnace)

[
»

G

Technical guidance costs:
JPY 200,000 / week + actual expenses

U
X

(USD1,700 / week)

Actual operation

* Conversion: USD1 = JPY120

Figure 3 Training fees of the Yamasen Method
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Business model of the pilot project

As shown above, minimum capital cost for the furnace setup is about USD100,000.

As for a 4-week technical training in Japan, it costs about USD12,500 (=JPY1.5 million)
plus USD2,000 for travelling costs, thus USD14,500 per person. Suppose two persons attend
the training with one interpreter (Lao — Japanese) for the entire course (USD10,000 =
USD300/day @ 30 days + USD1,000 for travelling and others), the total cost is USD39,000.
Including the subsequent on-site supervision for the furnace setup and operation and
maintenance (USD20,800) and 4 times of on-site inspections (USD12,000 = (USD1,700/week
+ USD1,300 for travelling and others) @ 4), the entire training, supervision and inspection
costs about USD71,800.

As for the operation and maintenance of the furnace, suppose one manager
(USD1,000/month) and two workers (USD300/month) work for that with additional expenses
for the utilities (water, fuel and electricity: USD250/month) and maintenance of the small
machineries (backhoe, crusher and truck: USD250/month), it costs USD2,100/month, or
USD25,200/year. Here, the collection and transportation of the biomass to the furnace is not
accounted in expectation of the dam construction company provides the service for the
resettled residents’ benefits.

Expected annual income for selling the biochar in the market is USD54,000 assuming
the production capacity is 30t/month (= 10t/week @ 3 times/month) and the unit selling
price is USD150/t.

Thus, this business model can expect an annual profit of USD28,800 and the payback

period for the capital and training-related expenses is about 6 years (Attachment 02).

Expected support for upscaling the project

In order to replicate a pilot project in other hydraulic dam construction sites, political
support by the Ministry of Energy and Mines, such as recommending the similar approaches
in ongoing or planned sites highlighting the efficient use of underutilized biomass resources
for the benefits of the resettled residents, is inevitable. For that, the effect of biochar
application on commercial crops and grains in terms of yield increase and strength against
diseases (or less use of fertilizers and pesticides) must be examined scientifically in
cooperation with other ministries including the Ministry of Science and Technology and the

Ministry of Agriculture and Forestry.

Other potential partners for application

Other than dam construction (power) companies, potential partners for applying the
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Yamasen Method are food processing companies and large-scale agricultural farms where a
large amount of biomass as well as demand for biochar as soil conditioner, fuel, or other
usage exists. As the collection and transportation of the raw materials (biomass) and final
products (biochar) is the financial constraint of the business model, proximity to both
markets is essential. Here, as the business model is B-to-B (business-to-business) and the
environmental and social impacts are limited, identification of the partners will be
undertaken by Yamamoto Bio-Charcoal MFG Co., Ltd.

Other than that, there is a potential to apply the similar model in communities where
there are enough biomass from forests or agricultural products which can bring about large
environmental and social impacts in terms of sustainable forest management, increased yield
of agricultural products, and income generation from biochar sales. However, as the capital
and training-related expenses are large compared to the expected income, the business
model must accompany with some subsidy scheme for the initial expense. During the second
phase, the study team intends to explore the potential model in cooperation with relevant

ministries and departments.

Training facility at RENMI, Ministry of Science and Technologies

While a pilot project is implemented at a hydraulic construction site, the study team
proposes to setup a training facility of the Yamasen Method at the compound of the
Renewable Energy and New Materials Institute (RENMI), Ministry of Science and
Technologies, located at Tha Gnon Road, Km 14, Danxang Village, Xaythani District, Vientiane.
The training facility will have a similar layout plan (1,500m3 = 30m x 50m, or a bit smaller) as
shown in Figure 2 with a standard-sized furnace (5m x 7m x 2m) for accepting 4-week
trainings. RENMI will train several trainers (experts) of the Yamasen Method who prepare a
training manual in Lao language and supervise the training course under the guidance of
Yamamoto Bio-Charcoal MFG Co., Ltd. Trainers of RENMI will have a 1-2 months training at
Yamamoto Bio-Charcoal MFG Co., Ltd. in Japan, if the 2" phase project proposal was
approved, and learn from the furnace setup and initial operation at RENMI and a pilot

project site. The outline of the operational manual is shown in Figure 4.
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Yamasen Charcoal

. Soil
Production Method improvement
Tree bark, roots
(Patent No. 5117548)
)
‘ Additives for
animal feeds
) —
S
Wood shavings, H ‘ Water
pruned twigs purification
S
Features: ‘ Hou5|_ng
- Contact of the carbonizing section and the air is materials
i ) —
Thinned V‘f°°d' limited by covering it with compressed raw materials
bamboo, agricultural - Operation with wheel loaders and backhoes is ( )
waste possible for loading and unloading materials Fuel
- Processing time is adjustable by controlling the

emission
- No need for supplemental fuel
- Any biomass can be carbonized

[

Setting fire Adjusting Compacting Adding raw materials Finishing Cooling down Final inspection
(20 min) (35 min) (10 min) (30 min) (100 min) (20 min) (20 min)
D > S >
(2-3 days) (1-2 days)

Figure 4 An outline of the Yamasen Method operational manual

Quality management and a certificate system

In addition to the 4-week trainings at RENMI, RENMI trainers also supervise on-site

furnace setup and initial operation and maintenance and subsequent inspection for the

quality management of new project sites under the guidance of Yamamoto Bio-Charcoal

MFG Co., Ltd. Suppose the 2" phase project duration is three years, RENMI will gradually

take over the role from Yamamoto Bio-Charcoal MFG Co., Ltd.

In order to inspect proper operation and maintenance of the furnace and production of

qualified biochar, RENMI will prepare a quality management manual and a certificate system

in cooperation with the project team with the following elements:

Chemical and physical requirements of biochar (tentative)
»  Calorific value: more than 6,500kcal/kg

Carbon fixation: more than 75%

Ash content: less than 5%

Moisture content: less than 10%

YV V V V

pH value: more than 8
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RENMI will also setup a laboratory and assign technicians to test these elements with

the support from the 2" phase project.

Intellectual property protection system

As the Yamasen Method is a patented technology in Japan and being applied for an
international patent including in Lao PDR, RENMI will cooperate in protecting the intellectual
property by mandating the trainees to sign a contract which contains a confidentiality clause
(Attachment 03) and inspecting unpermitted copies of the furnace. As stipulated in the

contract document, the patent licensing fee is JPY1.5 million per furnace setup.

Implementation structure

Implementation structure of the 2" phase project will be similar to current one. On
Japan side, while Yamamoto Bio-Charcoal MFG Co., Ltd. continues to be in charge of
technology transfer and explore business partners in Lao PDR, Institute for Global
Environmental Strategies (IGES) and Japan Techno Co., Ltd. cooperate to lead the project by
coordinating relevant stakeholders under the supervision of the Japan International
Cooperation Agency (JICA).

On Lao side, the Institute of Renewable Energy Promotion (IREP), Ministry of Energy
and Mines, continues to be the main counterpart of the project by engaging other ministries
and recommending hydraulic dam construction companies to adopt the biochar production
technology. The Renewable Energy and New Materials Institute (RENMI), Ministry of Science
and Technology, also plays a key role by hosting and managing the biochar production
training facility. Cooperation with the Ministry of Agriculture and Forestry is also vital to
examine the effect of biochar on plants scientifically. The National University of Laos may
provide support to RENMI in terms of quality inspection of biochar and the Ministry of
Natural Resources and Environment provides guidance to monitor the environment and
social impact assessment of biochar production pilot projects.

All these stakeholders will be the members of the project committee chaired by the

Ministry of Energy and Mines to manage the direction of the project.

100



(Japan side)

Japan Intemational

(Lao PDR side)

Project approval
pd ~

Govemment of lao PDR

Cooperation Agency (JICA)

Project Team

Institute for Global

Ministry of Foreign Affairs

Cha

ir of the Project Committee

Coordination

Ministry of Energy and Mines

Environmental Strategies

Japan Techno Co.,, Ltd.

Institute of Renewable Energy

Promotion (IREP)

- Overall coordination and
management of the project

- Business model development
in other sectors

Kyushu Institute of
Technology

- Technicaladvice

- Coordination of Laosstakeholders
- Promotion of biochar production at
dam construction sites

o

Ministry of Agriculture an
Forestry

- Promotion of the use of biochar
by examining the effecton plants

Ministry of Natural
Resources and Environment

- Environment and social impact
assessment of pilot projects

Technology
transfer Ministry of Science and
Yamamoto Biocharcoal MG H Technology
Co., Ltd. 1 Trainees Renewable Energy and New Material
1 Institute (RENMI)
1
- Technology transfer A | - Operation of the training facility
- Training of trainers | - Training and certifying the trainees
- Supervising the furnace | - Quality management by inspection
| construction and operation | - Intellectual property protection
] _P_ _ c_t:: - _tt_ “TTr National University of Laos
HOIC OINENILEE Faculty of Engineering
Members Technology - Quality test of biochar
transfer, - -
é Pilot Projects Recommendation of
Trainees (Hydraulic dam onstruction biochar production
companies, others)

- Biochar production using biomass from dam clearance

Figure 5 Implementation structure of the 2" phase project

Roles and responsibilities of each stakeholder

Table 1 illustrates the roles and responsibilities of each stakeholder for the main

activities.

Table 1 Roles and responsibilities of each stakeholder

(upon approval of the 2" phase project proposal)

Item

Japan side (project team)

Lao side

Pilot project

Land procurement B Dam construction company

Furnace setup and operation | B Supervision, project fee | B  Cost-sharing by the Dam
construction company

Training in Japan B Supervision, training fee | B Cost-sharing by the Dam
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construction company

Collection and
transportation of biomass

B Dam construction company

On-site inspection

Inspection

B Dam construction company

Coordination and up-scaling

Ministry of Energy and Mines

Training facility

Land procurement

Request letter

B RENMI

Furnace setup and operation

B Supervision, project fee

In-kind contribution by RENMI

Training of trainers, incl. Supervision RENMI
training in Japan

Training manual B Supervision B RENMI
Quality management and W Supervision, laboratory | RENMI
certificate system equipment

Intellectual property Supervision RENMI
protection

On-site inspection Inspection RENMI

B Funding source

4) Implementation schedule

Planned implementation schedule of the 2" phase project is as follows (depending on the

approval by JICA):

Table 2 Planned implementation schedule of the 2" phase project

Month Activities Notes
Oct. 2015 Submission of the project proposal
Dec. Approval of the project proposal
Jan. 2016 Inception Meeting
Mar. Pilot project Training facility at RENMI

Start implementation Start implementation

April — May Accepting trainees from a pilot project and RENMI in Japan 1-2 months
June On-site furnace setup On-site furnace setup 1 month
Aug. Commencement of operation Commencement of operation
Sep. Interim Meeting
Oct. Operation in full capacity Start accepting trainees
Dec. Review of the 1% year implementation
2017 Pilot projects in 1 or 2 sites Training and on-site inspection
2018 Pilot projects in 1 or 2 sites Training and on-site inspection Handing over
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Energy and Environment Partnership with the Mekong Region
(EEP Mekong) 2" Phase

Lao PDR Stakeholders Meeting

30™ June 2015
9:30-12:00 hrs.

Main Meeting Room, 6" Floor
Institute for Renewable Energy Promotion
Ministry of Energy and Mines

Vientiane, Lao PDR

Objective
Introduction of content, approach and methodologies used in the 2" Phase to extended
stakeholders of the EEP Mekong Programme including confidence building for possible
cooperation.

Outcome

Appreciation of the approach and methodologies and interest to cooperate with the EEP
Mekong Programme in project development, co-financing and creation of synergies.
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Time

09:30

10:00

10:10

10:20

10:35

11:15

12:00

Provisional Agenda

Topic

Registration and coffee break

Welcome Speech

Opening Remark

Overview on Renewable Energy Policy and Plan in Lao
PDR

Introduction to EEP Mekong Programme:

1. Portfolio of the EEP-Mekong Programme and
impacts achieved during the 1* Phase of
programme implementation

2. Cooperation with EEP Mekong Programme:

- Programme organization
- Result-based Financing (RBF) approach

- Call-for-Proposal — criteria and application
process

- Project Life-Cycle

Questions & Answers

Closing
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Speaker

Mr. Thongkhanh Phimvilay
Director General Institute of
Renewable Energy Promotion,
Ministry of Energy and Mines

Mr. Marko Saarinen, Counsellor,
Regional Cooperation, Embassy
of Finland, Vietnam

Mr. Chantho Milattanapheng
Deputy Director General

Institute of Renewable Energy
Promotion, Ministry of Energy and
Mines

Mr. Bernhard Meyhoefer,
Programme Manager

Mr. Cosme de Arana
Business Support and Capacity
Building

EEP Mekong Programme

Mr. Bernhard Meyhoefer
Mr. Cosme de Arana
Mr. Chantho Milattanapheng


http://www.eepmekong.org/

EEP-Mekong — Phase 1

PORTFOLIO

Funded Projects

Bernhard Meyhoefer
PM - RCU
30-June 2015

Projects funded in

EEP Mekong Phase-1
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Projects by technical focus

Biofuel 5,3%




COUNTRY DISTRIBUTION

 Lao PDR 12 projects
« Cap-Building 4
* Hydro (m/m) 3
 Biogas 2
* Bio-fuel 1
» Wind 1
 Solid w-mgmt 1

COUNTRY DISTRIBUTION

« Cambodia 10 projects
« Solar 4
« Cap Building 4
 E-conservation 2
* Biomass 1
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COUNTRY DISTRIBUTION

* Vietnam 9 projects
 Biogas 4
« Cap Building 3
* Bio-fuel 1
» Biomass 1

COUNTRY DISTRIBUTION

« Thailand 4 projects
- W-2-E 2
» Cap Building 1
» Biomass 1
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Replicability of projects

* Criteria for selection

— Financially sustainable (beyond grant period)
— Impacts verifiable

— Business model applied

— Application of proven/mature technologies
— Minimum co-financing ratio applied

— Meeting new Cf{P criteria

|dentified projects

TBEC Biogas Project (Lao PDR — 2-L-011)

Market introduction of medium-scale plug-flow
biogas digester (Vietnam — 2-V-061)

Off-grid Flow of the river Micro Hydro Power (Lao
PDR — 3-L-068)

First Larger-scale Grid-connected Solar-PV
(Cambodia — 4-C-040)

Community based integrated Solar Water
Systems (Regional — 2-R-042)
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Starch waste as clean energy source and better
environment in Lao PDR

Partners: Thai Biogas Energy
Company (TBEC), National
University of Laos, and EEP Mekong

Action: Installation of an industrial
scale biogas plant, using wastewater
from a cassava starch factory to
produce biogas as energy source for
the factory, replacing coal as energy
source for starch drying

Results:

* clean energy source and improvement of environmental management (odor)

* reduction of greenhouse gas emissions by 40,000 tons CO, per year, equivalent to the
exhaust of 15,000 cars; and registration as CDM project

* Reduction of energy cost of the starch factory & job creation for 18 qualified persons.

EEP Mekong fund contributed to improve the techno-economic feasibility of the biogas
plant, which was built by applying strict international quality and safety standards.

Clean energy in the education sector

Partners: Don Bosco Vocational
School Sihanoukville, Kamworks, EEP
Mekong

Action: installation of a 115 kWp roof

mounted, grid-connected solar PV

system, producing electricity equivalent
to the demand of 3,500 people in

Cambodia

Results:

» Clean & cheaper energy resource -
reduction of the school’s electricity
bill of around 50,000 USD/year

* Reduction of green house gas
emissions of about 1,500 tons CO,,
equivalent to CO, absorbed by
30,000 trees during 10 years.

EEP Mekong funds contributed to overcome the feasibility gaps facing solar grid-connected
projects in Cambodia, due to the absence of feed-in tariff regulations.
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Next steps

* Preparation of business case — best practice
document

« Marketing of business case at Clean Energy
forum (generation of investment interest — co-
financing)

* Preparation of project proposal for/with identified
investors

More information please contact

bernhard.mevhofer@eepmekong.org
cosme.arana@eepmekong.org

Visit us

www.eepmekong.org

on behalf of
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Energy and Environment Partnership
with the Mekong Region

EEP Mekong Phase-2

STAKEHOLDER MEETING
Lao PDR — Vientiane — 30 June 2015

Programme Overview

* OBJECTIVE
Improved livelihoods and climate
resilience in rural communities and
semi-urban areas in the EEP
Mekong countries through improved
access and use of reliable,

sustainable and affordable energy
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Organizational Structure

Close cooperation with clean energy related ministries in
« Cambodia
+ Lao PDR
« Myanmar
+ Thailand
* Vietham

+ Steering Committee members from these ministries
» National Coordinators (NC) from these ministries

Planning and Coordination of Programme implementation
* Regional Coordination Unit (RCU) — Vientiane Lao PDR
+ Linkage with NC

Timeline of Programme Implementation
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Projects funded in EEP
Mekong Phase-1

Call-for-Proposals — July 2015

* EEP-Mekong seeks applications to support solid access to

sustainable energy projects that are close to commercial

maturity and have prospects for scaling-up

* EEP Mekong support -> overcome specific market barriers

currently constraining private sector delivery of modern clean

energy services to the poor
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Eligibility for Application

Applicants

* Private companies, NGOs, and sector associations (Lead Applicants)
o From the 5 Mekong partner countries, and Finland
o Long term commitment to develop the projects

o Proven access to sufficient capital to pre-finance all required investments (RBF)

* Lead Applicants can partner with other organizations to meet human resource

requirements, financial capacity and technical capacity to implement the proposed project

o ALead Applicant can only be selected for 1 project

* Excluded:
o Multilateral institutions
o Development agencies

o Trust funds

Eligibility for Application

Type of projects
* Clear business plans
* Potential for replication / and or scaling up

* Proven technical feasibility, economic and financial sustainability, and
commercial viability

* Feature socially inclusive business models, gender equality, climate
resilience and poverty reduction
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Eligibility for Application

Type of projects

* C(Categories:
o Access to energy in off-grid and/or rural areas (e.g. Solar Home Systems,
domestic biogas, hydro or solar-powered mini/micro-grids).
o Large scale sustainable energy demonstration projects which provide local
knowledge and experience, and have potential for creating new markets (e.g. large

biomass plants creating large number of jobs along the value chain)

Applicants will have to submit evidence of how the project will initiate the market
development

* Excluded:
o Studies, Planning Tools, Capacity Building / Training, BAU

Eligibility for Application

Technical focus

National Focus: The technical focus will be country-wise, according to

the priorities defined for the different countries.
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Eligibility for Application
* Geographic Coverage: Cambodia, Lao PDR, Myanmar, Thailand, and
Vietnam
* Duration: 30 months (*Ending before May 2018)

* Project Partners: From the five Mekong Partner Countries, as well as
Finland (promotion of Technology Transfer)

Exit and Sustainability Strategy: Ensuring operations after the
withdrawal of the EEP funding, showing at least five years cash flow
projections and unit costs beyond sub-project exit.

EEP-MEKONG CONTRIBUTION

EEP Co-Financing

Proiect size u Maximum Minimum Maximum EEP
Step ) o P EEP co- own contribution over
funding [ contribution | total project budget

500.000€  300.000€  200.000€ 60%
1.000.000€  500.000€  500.000 € 50%
1500.000€  650.000€  900.000 € 40%
2.500.000€  700.000€  1800.000€ 28%
10.000.000 € 1.000.000€ 9.000.000 € 10%

131




From Call-for-Proposals to Funding Contract

Application Process
Steps - Timeline

Funding Approach
Result based Funding - RBF

Project developers have to clearly indicate which of
the results in their proposal will trigger the EEP
incentive
Eligible results are:
A. Increased access to sustainable energy
services
0 number of households and/or businesses
supplied with clean energy
B. Increased renewable energy generation or
energy saving
0 kWh generated from renewable sources or
saved by energy-efficiency improvement

« combination of both types of results is
possible

* incentive is paid ex post after delivery of results

* no advance payment.

* but milestone results (e.g. completion of the
installation of a RE system) can also be proposed
by developers.
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MINISTRY FOR FOREIGN
AFFAIRS OF FINLAND

ENERGY AND ENVIRONMENT
PARTNERSHIP WITH THE MEKONG REGION

The Energy and Environment Partnership with the
Mekong Region (EEP Mekong) is part of the EEP
Global programme funded by the Ministry for
Foreign Affairs of Finland (MFA). EEP Programmes
in other regions include South and Southeast
Africa, Andean Region, Central America, and
Indonesia, which is already completed.

The EEP Mekong Programme is implemented since
2009. The first Phase of EEP was jointly funded by MFA
and Nordic Development Fund, with a total budget
of EUR 7.9 million. Through Calls for Proposals, the
Programme provided funds to the implementation

of 39 projects in four Mekong countries (Cambodia,
Lao PDR, Thailand and Vietnam). Implementation

of these projects have been carried out by about 75
project development organisations (private companies,
institutions, universities etc.) primarily within the
Mekong Region.

Through a total of four Calls for Proposal, EEP Mekong
Regional Coordination Unit received 432 proposals.

In the evaluation and selection process 39 projects
received funding support from EEP Mekong. From

the 4 call for proposal, there are 7 projects under
implementation and to be completed during 2015.
The Programme impacts benefit more than 50,000
beneficiaries. Out of the supported 39 Projects, 5
projects have proven to be upscaleable.

EEP Mekong Phase Il is solely supported by MFA with
a total budget of EUR 9.1 million. This contribution is
part of the Government of Finland’s Development Policy
which aims to alleviate poverty and climate change
mitigation by making access to sustainable energy a
reality for all.

(EEP MEKONG)

Phase Il, 2014-2018

Objective

EEP Mekong aims to improve access to reliable,
sustainable and affordable energy while mitigating
global climate change.

Implementation Strategy

In Phase Il, EEP Mekong will integrate the Result-based
Financing and Human Right-based Approach into the
overall programme as well as project implementation.

1. Calls for Proposal (CfP)

Two Calls for Proposals are planned for this phase.
The focus is on private sector cooperation which is
encouraged to be the lead implementation partner.
Cooperation NGO/non-profit organisations, business
association, etc. is possible if they are the junior project
partner. Sustainability of the proposed clean energy
projects and their potential for upscaling has to be
formulated in business plans/models as part of the
implementation approach.

2. Result-based Financing (RBF)

All project proponents have to clearly indicate how

the support from the EEP Mekong Programme will
trigger the development of clean energy related markets.
EEP Mekong support is provided thru Result-based
Financing (RBF) mechanism in which financial incentives
are provided after pre-agreed milestones/results have
been achieved and verified.

3. Human Right-based Approach
EEP Mekong integrates HRBA principles and

Cross-Cutting Objectives in project planning and
implementation.This includes important issues as
participation, empowerment, non-discrimination,
transparency, accountability, gender equality and
climate sustainability in all aspects of Programme
implementation as well as impact monitoring and
evaluation.

\__ﬁ___’/
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Programme Components

1. Mobilization of national and regional resources to
implement sustainable and affordable rural energy
solutions.

2. Support to renewable energy based rural energy
access.

3. Capacity building and regional knowledge exchange.

Organisational Structure

EEP Mekong works closely with clean energy related
ministries in Cambodia, Lao PDR, Myanmar, Thailand
and Vietnam. Representatives from these ministries
are nominated as Steering Committee (SC) Members
for the EEP Mekong Programme. The SC will meet
twice a year to provide guidance and key decision on
Programme implementation.

Planning and coordination of the EEP Mekong will be
carried out and supported by the Regional Coordination
Unit (RCU) which is based in Vientiane, Lao PDR.

Calls for proposals will be organized to select projects
having impacts on a large number of beneficiaries
and with sufficient own funding resources.

At the country level, National Coordinators (NC) which
are closely linked with the RCU, support the promotion
of Calls for Proposal in their countries, take an active
role in monitoring and evaluation, as well as capacity
building and information dissemination.

Figures about EEP 1

Country: 4

Budget: EUR 7.9 million

Donors: 2

Calls for Proposal launched: 4
Organizations participated: 75

Proposal submitted: 432

Project funded: 39

Beneficiaries: 54,768

Scale-up ability: 5 projects

Secured fund for future work: 1 project

For more information, please visit
our website: www.eepmekong.org
Email: info@eepmekong.org

Visiting address:

6" floor, Institute for Renewable Energy Promotion
Ministry of Energy and Mines

Nongbone Road, Vientiane, Lao PDR

Mailing address:
Regional Coordination Unit
EEP Mekong Programme
PO Box 4400

Vientiane, Lao PDR
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Attachment 02
Balance of Payments of Yamasen Charcoal Furnace in Lao PDR (tentative)

- A Proposal for Implementation and Operation at a Resettlement Site of a Hydraulic Dam
Furnace size: 5m x 7m x 2m

Production capacity: 10t/week (=30t/month) Input: 120t/month [USD1 = JPY120]
Expenditures usD Notes
1. Furnace Setup (Capital Cost)

Civil works, floor, concrete blocks, ditch, chimney 30,000

Roof, warehouse, office 35,000

backhoe, crusher, truck (all second-hand) 35,000

Sub-total 1 100,000

2. Training, Supervision and Inspection (Training Cost) usbD

4-week training in Japan (incl. accommodations, meals) 12,500 |per person (= JPY1.5 million)

25,000 |for 2 persons

Travelling costs between Laos and Japan 4,000 |for 2 persons
Interpreter (Japanese - English) 10,000 |USD300 @ 30 days + local transport costs
On-site supervision for furnace setup (incl. licensing fee) 20,800 |(=JPY2.5 million)
Inspection fee (every 2-3 months @ 4 times / year) 12,000 {USD3,000 @ 4 times
Sub-total 2 71,800

3. Collection and transportation of biomass (Collection Cost)*

Collection and transportation of biomass (120t/month)* 28,800 |2t/truck @ 60trips/m @ USD20/trip @ 12m/yr

It is expected that the dam construction

Sub-total 3 28,800 company bears the costs.

4. Operation and Maintenance (Running Cost) USD/year

Labour: 1 manager (USD1,000/m), 2 workers (USD300/m) 19,200 {USD1,600 @ 12 months

Utilities: water, fuel, electricity 3,000 |USD250 @ 12 motnhs

Machines (backhoe, crusher, truck) 3,000

Sub-total 4 25,200

Income uUsD
Selling 100% of the products (biochar) 54,000 (30t/month @ 12 months @ USD150/t**
Profitability usb
(Income) - (Running Cost) 28,800 |Per year
Initial Investment Payback Period Years
(Capital Cost + Training Cost) / (Income - Running Cost)* 6.0 The initial investment (capaital and training

costs) can be recovered in 6 years.

* It is assumed that the dam construction company collects and transports the biomass from the dam site using its own vehicles to
reduce the operating costs of the biochar production business (thereby increasing its profitability). Suppose the collection and
transportation costs of the biomass were fully covered by the dam construction company (for example, collected biomass was
stored near the furnace for ready use), the operation is profitable and the initial investment can be recovered in 6 years.

** Biochar prodcued from rice husks is sold at around USD180-200/t. (For reference, charcoal is sold on the streets and markets at

around USD150-200/t and USD250-300/t, respectively.) In this sheet, the price of the biochar is calculated at USD150/t considering
the marketing cost of 20-25% (USD30-50/4).
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Contract for the Use of Technology to Produce Carbonized Materials.

(hereinafter referred to as “Organization”) and Yamamoto Charcoal MFG Co., Ltd.
(hereinafter referred to as "Company”) agree to the basic provisions listed in this contract
with regard to the use of the Yamasen Pool-type Charcoal Furnace developed by the
Company from which the Organization will obtain the technology to produce carbonized
materials outlined below.

Section 1 (Definition)

The following terms that appear in this contract shall be defined as follows.

1. "Carbonized-material production technology” is defined as intellectual property
that has been developed for this project, is currently in the Company’s possession,
or will be improved in the future. Intellectual property includes the patent rights
related to the production of carbonized materials, rights to obtain patents,
copyrights, technical information, data and materials, operational manuals, and
other know-how and knowledge related to the technology for the Yamasen
pool-type charcoal furnace to produce carbonized materials for which the
Company has submitted a patent application.

2. "This project” refers to the Organization's plan to make carbonized charcoal (as
described in Attachment 2) from woody resources in the forest system (as
described in Attachment 1), which the Organization plans to sell to a third party.

Section 2 (Consent of Use)

1. The Company shall consent to the non-exclusive right of the Organization to use
the carbonized-material production technology for the purpose of this project
according to the terms of this contract. This does not include the right to permit
reuse.

2. The rights of use in clause 1 does not include the right for the Organization to use
any or all parts of the carbonized-material production technology for purposes
other than this project, license the technology's use to a third-party, or change or
alter the technology in any way. The Organization shall discuss with the Company in
a timely manner if the Organization wishes to use the carbonized-material
production technology for purposes other than this project (including cases where
the technology will be used for purposes other than for the woody resources from
the forest system described in Attachment 1), license the technology’s use to a
third-party, or deems it necessary to change or alter the technology in any way.

Section 3 (Technical Information)
The Organization shall be responsible for the installation and construction of
production equipment based on the drawings of the carbonized-material production
equipment (drawings of the carbonized-material production equipment located in
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Mito-cho, Masuda City, Shimane Prefecture, and that is owned by the Company), which
shall be provided separately by the Company. In response to requests from the
Organization, the Company shall release classified information about the structure of
the carbonized-material production equipment that is owned by the Company. The
Organization shall be responsible for the acquisition of required permits and approval,
obtain approval from local residents for construction and the implementation of the
project, and shall take smoke emission measures, if necessary. The Company shall offer
cooperation and provide technical guidance for the installation and construction of the
carbonized-material production equipment, which will be carried out by the
Organization or a third-party designated by the Organization.

Section 4 (Guarantees)

1. The Company shall guarantee that the use of the carbonized-material production
technology in this project does not infringe upon the patent rights and other
intellectual property rights of third parties.

2. The Organization shall contact the Company promptly if a claim is received from a
third party in relation to the above clause 1, and the Company shall respond
promptly. However, in this case, the Organization agrees that the Company shall
not be responsible for compensation for expenses, damages (including indirect
damages), and losses incurred by the Organization that exceed the value that has
been paid to the Company from the Organization based on this contract.

Section 5 (Production Control)

1. The Organization shall employ one or more persons that have completed the
training course on carbonized-material production technology (hereinafter referred
to as “training graduates”) to manage production control, in order to follow the
required methods for carbonized-material production technology and carry out this
project.

2. The Organization shall nominate third parties that have been specified by the
Organization to receive training from the Company for the purpose of promoting
training graduates.

3. A technical training contract shall be concluded separately between the
Organization and the Company, and a confidentiality agreement shall be concluded
between the Company and the third party designated by the Organization.

Section 6 (Handling of Technical Improvements)

1. If the Organization develops improved technology related to the
carbonized-material production technology in matters which have been agreed
upon after discussions with the Company based on clause 2, section 2, the
Organization shall submit a joint patent application with the Company for the
improved technology. The Organization shall grant the Company the non-exclusive
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right to use the improved technology.

2. If the Company develops improved technology related to the carbonized-material
production technology, the improved technology shall be included in the scope of
this contract, and the Organization shall be permitted to use the improved
technology in accordance with the terms of this contract.

Section 7 (Prohibition of Transfer of Rights and Responsibilities)
If the Organization and the Company are unable to obtain consent from both sides in
writing beforehand, both parties shall not transfer the rights or responsibilities provided
in this contract or offer security to a third party.

Section 8 (Confidentiality)

1. The Organization and the Company shall not disclose or release information
(hereinafter referred to as “information”) to third parties without the consent of the
other party on the content of the carbonized-material production technology, facts
related to the conclusion of this contract or contract details, matters based on or
related to this contract, or information on business that may be useful to the
business practices of the other party that has received information disclosed by the
other party.

2. If a third party will take part in business related to the production of carbonized
materials carried out by the Organization as a project, the Organization shall specify
the third party. A non-disclosure agreement shall be exchanged among the parties
concerned between the Organization and the designated third party on information
released by the Company, which the third party shall observe.

However, the above restrictions do not apply to the following conditions.

@O Information that was public knowledge at the time of disclosure.

@ Information already owned by the parties at the time of disclosure.

@ Information that became public knowledge after disclosure regardless of the
responsibilities of the parties.

@ Information that was acquired legally from a third party after disclosure without
being under any obligation to maintain confidentiality.

® Information that the parties can show evidence to prove that it was developed
independently regardless of the timing of disclosure.

Section 9 (Price for Services Received)
The Organization shall pay the amount indicated in Attachment 3 to the Company as
the price for services received.

Section 10 (Termination of Contract)

1. Even if both parties pass the improvement period set through consultations after
repeated claims that one party has violated the terms set out in this contract, and
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no reason is offered for not correcting the violation, the other party may annul this
contract immediately and demand compensation for damages suffered by notifying
the other party in writing.

2. Both parties may annul this contract immediately and without notification if the
other party is found to be in violation of any of the following conditions.

@ If the party has been penalized by a supervisory authority, including
cancellation of business licenses or ordered to suspend business, etc.

@ If there is probable cause or fear to suspect that the property situation of a
party is extremely serious, including declarations of foreclosure, provisional
seizure, temporary injunction, or auction, notification that the party is in
arrears of taxes and public dues, or that the party has received notification of
preservative seizure.

@ If a note or check bounces and banking transactions have been suspended
by a check clearinghouse, or payment is suspended.

@ If a party receives a petition for bankruptcy, civil rehabilitation proceedings,
start of company reorganization, or company rehabilitation procedures, or a
party files itself.

® If a party is dissolved, merged, liquidated, or transfers critical parts of its
business.

3. The annulment or cancellation of this contract shall not prevent the party that
annuls or cancels this contract from demanding compensation for damages from
the other party.

Section 11 (Entry into Force)
1. This contract shall be effective for ten years from the date of signing.
2. This contract shall be renewed for one year and each year after, if there is no special
declaration of intention from either of the contracting parties in writing three
months before the date of expiration of this contract.

Section 12 (Matters for Consultation)

1. Both parties shall conduct deliberations in good faith if disputes or doubts arise
between the Organization and the Company regarding interpretations of the
provisions in this contract and matters that have not been set in this contract.

2. The Hamada District Court shall be the exclusive agreement jurisdiction court of the
first hearing for any disputes that cannot be settled through deliberations between
the parties.

Section 13 (Application of Priority)
If there are inconsistencies or contradictions between the provisions listed in this
contract, and provisions which relate to this contract on which both parties have agreed
orally, through documents, including electronically or estimates, or other means, the
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provisions listed in this contract shall prevail.

Two copies of this contract shall be drawn up, and signed by both parties. One copy shall be
retained by each party to verify the conclusion of this contract.

DAY MONTH YEAR
Organization

Company:

Akio Yamamoto, President
Yamamoto Charcoal MFG Co., Ltd.
678 Itaigawa, Mito-cho, Masuda City
Shimane Prefecture, Japan
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Attachment 1

The types of materials specified in clause 2, section 1 are as follows.
1. Type
(1) Tree bark, etc. from Japanese cedars and cypress that is generated at sawmills
and unprocessed timber markets.
(2) Chips that originate from forest residue and timber from forest thinning
(3) Backboards and wood waste, etc. that originates from other wood-related facilities.
*k The above shall not include construction waste, such as scrap wood from
dismantling, and corresponding items.

2. Moisture content
A moisture content of 50% shall be set as standard.

3. Calorific value
A low calorific value of 2,000 kcal/kg shall be set as standard.
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Attachment 2

The types of carbonized materials specified in clause 2, section 1, are as follows.

1. Moisture content during production
A moisture content of 35% shall be set as standard.

2. Moisture content
A moisture content of 6% shall be set as standard for an air dried basis.

3. Calorific value
A calorific value of 6,000 kcal/kg shall be set as standard for an air dried basis.

4. Ash content
Ash content of 10% shall be set as standard for an air dried basis.
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Attachment 3

1. At the time of conclusion of this contract, a unit fee of JPY 1,500,000 shall be paid as the
technical fee for the installation and construction of the carbonized-materials production
equipment. If the carbonized-materials production equipment is expanded after the
conclusion of this contract, technical fees shall be paid at the time of installation and
construction according to the number of furnace units to be constructed.

X The basic size of the furnace is 5to 6 m X 6 to 8 m X 1 to 1.5 m (depth). The amount
of money required for technical fees is determined separately within the range of
general common sense in cases where furnace sizes differ greatly.

2. In response to requests by the Organization, the Company shall carry out technical
guidance in the project field, and will perform technical guidance through on-the-job
training on carbonized-material production equipment for employees dispatched by
the Organization, under the following conditions.

Technical guidance in Mito-cho, Masuda City, Shimane Prefecture:
JPY 200,000 per week (per person): Includes accommodation and meals at the
training site)
Technical guidance at the project site:
JPY 30,000 per day and actual costs for accommodation and travel, etc.

3. Special items

A feature of the carbonized-material production technology is that it is carried out in
the mountainous areas located away from the city area, and primarily does not require that
environmental measures to be taken.

The Organization shall be responsible in the event that environmental measures are
required.
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Summary
1. Current State of the Target Country

The Lao People's Democratic Republic is a landlocked country surrounded by China, Vietnam,
Cambodia, Thailand, and Myanmar. Home to 17 provinces, the country has a population of about 6.6
million people in a land area of 240,000 sq. km. About 700,000 people reside in the capital city of
Vientiane. About 70% of the country is mountainous, and forest resources are abundant. However, these
resources have been depleted due to excessive deforestation in recent years, and now the country needs to
pursue forest conservation and the effective use of resources. Currently, wood and charcoal make up 94%
of the fuel used for cooking and heating (in the north) in ordinary households; and in addition to the
problem of deforestation, adverse health effects have been reported due to smoke and soot from the
burning of wood and charcoal. *** Laos is actively building dams as part of its recent energy
development plans, but it has led to issues such as compensation and livelihood recovery support for
displaced residents, and resources from cleared forests are not being used effectively. As an agricultural
country, about 70% of the population of Laos is engaged in farming; however, most of this is subsistence
farming, providing only a low level of income. Therefore, improving the livelihoods of farmers is one of
the important development issues facing the country.

In view of the above, this study was implemented with the aim of promoting wider use of a
technology to efficiently produce biochar from biomass that would otherwise be wasted. The proposed
carbonization technology has the following features: (1) Biochar can be produced easily and
economically from a large amount of biomass resources using a uniquely structured furnace with higher
operating efficiency than conventional charcoal furnaces; (2) Soot is reduced by firing at high
temperatures; and (3) Because the biochar is in powder form, it can be used as a soil conditioner on
agricultural and forest land and as a livestock feed additive. The purpose of introducing this technology is
to protect forests, use resources effectively, reduce health impairment from smoke and soot, and help to
improve the livelihoods of residents by increasing agricultural yields through the use of biochar on

agricultural and forest land and as a feed additive.

Overview of product and technology

The proposed carbonization technology is the Yamasen pool-type furnace, also known as the Yamasen
furnace or the Yamasen charcoal production method, patent held by Yamamoto Bio-Charcoal Mfg. Co.,
Ltd. (patent number: 5117548; international patent number: 5560383). Its features are summarized in the

figure below.

46 GERES (2013) Baseline Stove Market Assessment Report.

47 Mengersen, K., Lidia Morawska, Hao Wang, Fengthong Tayphasavanh, Kongkeo Darasavong, and Nicholas Holmes. 2007.
Investigation of Indoor Air Pollution and Relationship to Housing Characteristics and Health Effects Observed by Occupants in
Lao PDR. Executive Summary, Project for World Health Organization, International Laboratory for Air Quality and Health and
Queensland University of Technology.
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Features of Yamasen Charcoal Production Method

Photos courtesy:
Yamasen bio-
Charcoalmfg

Co., Ltd.

High productivity Any biomass

7m x 5m (A=35m?) x 1.8m depth » Woods, barks, roots, agricultural waste
1 week: 50t of biomass =» 10t of charcoal > Any size of the materials

1 month: 200t of biomass =» 40t of charcoal » Local production from local resources
Low cost and easy handling Quality products

> Low capital cost » Patented and proved technology in Japan

> Flat kiln and natural ventilation > High quality charcoal (less smoke)

> No mechanical inputs » Carbonization at high temperature (600-1,000°C)

> Only 2-3 workers for operation » High calorific value: 7,000-8,000kcal/kg
» Applicable for soil conditioner, animals and fish
€ 4-week training in Japan required farms, food additives, household interiors, fuel

Role of overseas expansion in business development

In the past, Yamamoto Bio-Charcoal Mfg. Co., Ltd. has accepted trainees from local companies in
Japan to take part in technical training programmes. In recent years, the company has begun accepting
trainees from overseas as well, and plans to expand services for customers and potential trainees from
overseas in the future, recognizing the magnitude of demand for such training opportunities. However,
since it is not easy for potential customers to visit the company’s biochar production facility in Masuda,
Shimane Prefecture, the company plans to apply to JICA’s assistance programme for overseas
development of small and medium enterprises (dissemination and demonstration projects), and to
establish a standard demonstration facility in Laos and develop a system for training there. In its future
business model, the company plans to market its carbonization technology to companies in Laos (dam
development companies and other private businesses), similar to its activities in Japan. The costs for
installation of the Yamasen furnace, securing land for installation of the furnace, and procuring auxiliary
equipment will be shouldered by the local companies, while Yamamoto Bio-Charcoal Mfg. will train
engineers to manage the furnace and provide technical guidance on its installation and operation of the
furnace, and will receive compensation for its services. To that end, in this dissemination and
demonstration project, the company will establish a training facility on the premises of the Ministry of
Science and Technology, build a pilot project at a dam site, and pursue dissemination through the
operation and support of both facilities and the development of a carbonization technology certification

system.
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2. Applicability of Proposed Products and Technology and Aims of Overseas
Business Deployment

The purpose of this study is twofold: (1) to formulate an ODA project proposal to conserve forest
resources, eliminate smoke and soot within homes, and improve livelihoods in rural areas through various
uses of charcoal by means of the expanded use of a highly efficient carbonization technology; and (2) to
examine the potential for installing the Yamasen pool-type furnace as a demonstration facility and
develop a business model for marketing this technology to entities such as businesses that need to find
ways to dispose of biomass waste. In this study, we have investigated the potential for utilization of
biochar for different purposes, including as fuel and a soil conditioner, and considered the ease of
obtaining raw materials for biochar, the capacity for covering the costs related to introducing the
technology, and the feasibility of ensuring an adequate level of confidentiality to prevent technology drain,
with the ultimate aim of carbonizing biomass from forests cleared for dam development, based on a
model in which this will be used to improve the livelihood of displaced residents.

The implementation system of this study and the roles of each organization involved are as
shown in the figure below. The Institute for Global Environmental Strategies and Japan Techno Co., Ltd.
was in charge of overall coordination and Yamamoto Bio-Charcoal Mfg. Co. was in charge of studying
the technology transfer and the business model, along with their Laotian counterparts, the Ministry of

Energy and Mines and the Ministry of Science and Technology, respectively.

(Japan side) (Lao PDR side)

Ministry of Agriculture and
Forest
Department of Agriculture
Extension and Cooperative

Ministry of Energy and Mines
>1 Institute of Renewable Energy g~~~
Promotion (IREP)

Institute for Global | Coordination
Environmental Strategies

B Coordination, reporting

O Selection of communities for
technology transfer

O Promotion of charcoal
production technology to

B Promotion of charcoal rural areas

production technology

Business model analysis

B Quality control of charcoal

Department of

B On-site coordination Energy and Mines
B Field survey Bolikhamxay Province

Japan Techno Co., Ltd.

B Analysisof charcoal
quality =
B Technical training

Kyushu Institute of
Technology

B Technical training product
Monju Co., Ltd.
LD B Accepting site visits
Technology Ministry of Science and
Yamamoto Charcoal MFG Co., transfer a Technology | ___| Mational University of Laos
Ltd. Renewable Energy and New Faculty of Engineering
Material Institute (REMI)
B Business model development B Preparation of charcoal productionsitt O analysisof charcoalquality
B Demand survey W Patent protection, certification and
B Technology transfer through licensing
training B Analysisof charcoal quality
B Patent protection, certification B Preparation of production and quality
and licensing control manuals
B Preparation of production and B Conducting training
quality control manuals
Technology Charcoal production and selling
transfer companies O charceal production and selling
) {communities, dam construction O Receivingtraining

sites, timber processing factories, O Obtaining certificate of charcoal product
food processing companies) O Receiving periodical inspections

Implementation System for Study on Project Development

E-3



Survey of the charcoal market

The charcoal distributed within Laos is generally for use as fuel, and most of it is produced by
residents in traditional small mound furnaces as a cottage industry. Exports account for practically all of
the high-value white charcoal, or hard charcoal (high thermal capacity, long burning time, and holds its
shape well) that is produced by Laotian companies on a large scale. Our investigation did not reveal any
cases where charcoal was used for purposes other than fuel (soil conditioner, livestock feed, water
purification agent, food additive, household humidity control, etc.), but we heard in interviews that
charcoal made from rice husks is sometimes applied along with fertilizer, and that large-scale agricultural
operators sometimes use dust from their own white charcoal to improve the soil. In addition, JICA experts
in the field of agriculture and persons related to the Ministry of Agriculture and Forestry are aware of the
effectiveness of charcoal in soil improvement and stated that they would like to use it if a supply were
available, indicating that the demand exists.

We considered shipping some biochar produced in Japan using the Yamasen method to Laos to
demonstrate its effectiveness, but abandoned the idea after learning that this would not be possible in a
short period of time because of the liability involved with transporting biochar, a combustible material, in
a consolidated shipping container, and the need to demonstrate its safety. Instead, five counterparts from
the Laotian side were invited to Japan, and after observing the use of biochar for agricultural and other
purposes in Japan, all of the participants indicated an eagerness to introduce and demonstrate this
technology in Laos, recognizing the efficacy of biochar in a variety of applications. When biochar is
produced locally and its effectiveness in agricultural applications is demonstrated, this can be expected to

stimulate demand and promote wider adoption of this charcoal technology.

Quality of charcoal

To analyze the quality of existing charcoal in Laos, a sample of the charcoal that is commercially
available in Laos for use as fuel was brought back to Japan, and its properties were investigated at an
analytical center. Its calorific value was found to be approximately 7,000 kcal/kg, or nearly the same as
that of charcoal produced by the Yamasen furnace (approximately 7,500 kcal/kg). However, it should be
noted that Yamasen charcoal is made from biomass waste, while the raw material for the Laotian charcoal
was high quality timber such as mai tiew that could have been used to produce high-grade charcoal. In the
future, it will be necessary to measure fixed carbon, ash content, moisture, and other factors to confirm
that charcoal produced locally using a Yamasen furnace can be manufactured to the same quality as

Yamasen charcoal in Japan.

Potential quantity of biomass

Because of the efficiency of the Yamasen method, even a small furnace is capable of handling large
quantities of raw materials, compared to conventional charcoal manufacturing methods. We looked into
the possibility of procuring raw materials locally at dam construction sites, paper manufacturers, coffee
factories, farms, sawmills, and the like, and learned that all of these sites produce considerable quantities

of biomass, but whenever there is a significant quantity of relatively uniform biomass, it is already being
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utilized. We observed many cases of unrecovered biomass, but there are unanswered questions as to how
it could be collected and transported. Local government officials indicated that after the government of
Laos had instructed dam development companies to look into ways to effectively utilize the biomass from
trees that are felled and disposed at dam construction sites, companies engaged in logging operations
would be possible to collect, transport, and store such biomass. However, because this would increase the
substantive burden on dam construction companies in relation to logging, a directive would need to be
issued by the Ministry of Energy and Mines as the regulatory agency, instructing them to take such costs

into consideration from the planning stage.

Costs of Yamasen pool-type furnace installation

The costs of installing a Yamasen pool-type furnace were calculated with reference to existing
installations in neighboring Thailand, based on data such as the materials required. As indicated in the
table below, we determined that the overall cost of installation in Laos would be somewhat higher than in
Thailand because of the higher costs associated with importing construction materials and small items of
heavy equipment from Thailand, even though certain costs would be lower in Laos, including the cost of

civil engineering work.

Cost comparison for Yamasen pool-type furnace installation

Item Thailand (JPY) Laos (JPY)

Furnace, chimney 2,550,000 2,470,000
Building structure,

3,400,000 2,770,000

storage area, office
Heavy equipment 3,480,000 4,980,000
Total 9,430,000 10,220,000

Movements toward protection of intellectual property

The difficulty of protecting intellectual property rights in Laos has been mentioned in interviews with
persons related to JICA and JETRO. Since the business model proposed for the project of this study is
highly dependent on the protection of intellectual property rights, cooperation in intellectual property
protection will be pursued with the department of intellectual property protection of the Laotian Ministry
of Science and Technology as one of the counterparts in the dissemination and demonstration project.
Incidentally, Yamamoto Bio-Charcoal Mfg. filed an international patent application for Thailand, Laos,

and Malaysia in July 2013, and in January 2015, the patent application was published after filing.

[Application of international patent]

® Applicant: Yamamoto Bio-Charcoal Mfg. Co., Ltd.

® International application date and application number: 26 July 2013, PCT/JP2013/070306

® International publication date and publication number: 29 January 2015, WO 2015/011828 A1

Study of feasibility, etc.

The Yamasen furnace is relatively inexpensive, has a simple structure, and is easy for an experienced

person to operate. However, to learn to produce charcoal of a certain level of quality from diverse types of
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biomass, initial training of at least one month and preferably about three months is required in order to
learn the technology and understand the related phenomena. Even though the initial investment and
maintenance and other costs are low in comparison to other mechanized carbonization facilities, the costs
of training and furnace construction in Laos are out of reach for local farmers and the like. Therefore, we
have concluded that it would be appropriate to target dam construction companies, which have the
necessary financial capacity, in the dissemination and demonstration project. The Laotian government has
shown a cooperative stance towards the study team and is moving ahead with preparations to introduce
this technology in the near future, providing land to establish a training facility on the premises of the
Ministry of Science and Technology and organizing a working group with members from related

government ministries and agencies.

3. Results of Investigations and Feasibility Studies on the Products and
Technologies to be Used

Specific ODA schemes

Through the Yamasen biochar production method, this project aims to efficiently carbonize large

amounts of woody biomass that have been generated at dam development sites and produce biochar for
use on agricultural land in order to improve soil quality, increase crop yields, and help to improve the
livelihoods of relocated residents, ordinary farmers, and others practicing agriculture. In the next phase,
an application for a dissemination and demonstration project will be filed, with the goals of (1)
constructing a training facility for the production of biochar on the grounds of the Renewable Energy and
New Materials Institute (RENMI), Ministry of Science and Technology to promote institutional
development for the development of training manuals and protection of intellectual property rights, and to
carry out actual training; (2) implementing pilot projects on dam development sites, confirming the
productivity of biochar and the effects on soil improvement through its application, and expanding this
practice to other dam development sites; and (3) expanding the use of this technology through the

development of models that use the same technology in forestry and agricultural cooperatives.

1)  Training facilities at the Renewable Energy and New Materials Institute (RENMI) of the
Ministry of Science and Technology

An application to the Minister of Science and Technology is pending for permission to use a 1,500 m’
(30 m X 50 m) piece of land for the construction and operation of a facility for technical training in
RENMT’s jatropha testing plots. Costs for construction of the training facility and training of instructors
will be borne by the project budget, and RENMI has generally agreed to the following: provision of land
for the construction of a training facility, development of biochar production manuals and quality control
manuals, development of training programmes and training completion certification systems,
development of an intellectual property protection system, and a system to implement these activities

(assignment of facility operation managers and training instructors), as well as attending technical
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training for three months at Yamamoto Bio-Charcoal Mfg. (three persons expected to participate in
Masuda, Shimane Prefecture). RENMI has also been requested to implement trainings for a fee, offer
instruction on the construction of a biochar furnace on the sites of graduates of the training course (jointly
with Yamamoto Bio-Charcoal Mfg.), and to take charge of business, such as regular quality control of
these new production facilities. After the project is adopted, an agreement will be signed between RENMI
and Yamamoto Bio-Charcoal Mfg. on the transfer of technology, and management and expansion of the

use of this technology in Laos.

Training in Japan: Transfer technology on the production of biochar

The training facility planned to be constructed in RENMI will play a central role in expanding the use
of the Yamasen biochar production technique in Laos. The structure of the Yamasen furnace is simple;
however, it requires a significant understanding of the production process and experience and technical
skill to support this process, in order to achieve the efficient carbonization of a variety of woody
resources under various weather conditions. Therefore, instead of the usual one month training course
(four sets of a one-week long production process), training at Yamamoto Bio-Charcoal Mfg. will be

extended to three months (twelve sets).

Development of biochar production and quality control manuals

After completion of the three-month training in Japan, a biochar furnace for training purposes will be
constructed and put through a trial run on the grounds of RENMI, under the guidance of Yamamoto
Bio-Charcoal Mfg. RENMI staff will develop a manual that illustrates the biochar manufacturing process,
as well as a quality control manual for quality inspection of the end biochar product. Procurement of test
equipment to measure the quality of biochar (fixed carbon, calorific value, ash content, moisture, etc.)
will be covered by the project budget, and RENMI will assign its engineers to be in charge. Through the
operation of the biochar production furnace for training purposes and guidance on the construction of this
furnace in other facilities, RENMI will establish Laos-specific specifications for a biochar production
furnace that is suited to local conditions, and will promote expansion of the use of this technology

through the reduction of construction costs.

Development of training programmes and certification system for completion of training

After installation of the biochar production furnace for training purposes, the furnace will go through
a test run using different materials for a period of two to three months, in addition to the development of a
detailed training programme and the establishment of a certification system for staff that have completed
the training programme. The training programme will be offered for a fee as a one-month or three-month
course. The training programme in the first year will be implemented jointly by RENMI and Yamamoto
Bio-Charcoal Mfg., and RENMI is to provide the training without assistance from the second year on.

In the first year, the project budget will cover the costs of materials and operating costs for trial
operation and training, and the biochar produced will be used on testing plots of the Ministry of

Agriculture and Forestry and in JICA’s agricultural projects, etc. to verify its effects on crop yield. The
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results will be publicized to help promote the sale of biochar to agriculture-related businesses from the
second year. The aim will be for the training programme to operate without financial assistance from the
second year, relying on income from biochar sales along with training fees. Yamamoto Bio-Charcoal Mfg.
is looking into the establishment of a local corporation to operate the training facility, which will be
managed jointly with RENML

Trainees will sign a confidentiality agreement with Yamamoto Bio-Charcoal Mfg. and RENMI on
technology transfer prior to taking the course. After training is complete, successful applicants will
receive a certificate of completion after passing an examination on the biochar production process and
quality control. RENMI will jointly offer technical guidance with Yamamoto Bio-Charcoal Mfg. for
graduates that are able to set up a biochar production furnace on their own sites after the completion of
the training programme. Businesses will pay for the direct costs of installing the Yamasen furnace, as well
as a fee of JPY 2.5 million per one furnace for technical guidance on furnace construction and operation
(includes patent licensing fees of JPY 1.5 million per furnace). Following this, a technical instructor will
visit the site a few times a year to provide support for quality control and troubleshooting. The business
will be responsible for payment of the technical fee (JPY 200,000/week) and direct costs. If the furnace
passes the quality control standards (assuming a period of about two years after the start of operation), the
furnace will be certified as a Yamasen furnace, and will be permitted to sell biochar under the Yamasen
brand. Because of the significant costs associated with this technology transfer, training will initially be

targeted at businesses having the necessary financial capacity, such as dam development companies.

2) Pilot projects at dam development sites

In general, of the woody biomass that is generated from the development of dams in Laos, biomass
with a high commercial value, such as trees with large diameters, are sold by land owners, and the
remaining biomass is left behind and either burned or submerged in dam lakes. This project is a model for
the gradual transfer of technologies and the Yamasen furnace in which dam development businesses that
have installed the Yamasen furnace will use previously stockpiled unused resources to produce biochar,
which can be used as soil conditioner for farmland where displaced persons are to be relocated.
Additional costs will be incurred for the felling, collection, transportation, and treatment (chipping) of
unused biomass. However, this project recommends that the Ministry of Energy and Mines release a
directive that dam development companies be responsible to incorporate these costs in dam development
plans and then to pass on the profits through the effective use of unused resources to residents that have
been resettled. After dams have been developed, biochar production using stockpiled biomass will
continue, and the process will gradually switch over to agricultural residue and the procurement of raw
materials from living forests. That scale and frequency will be modified into a scale that allows for

self-sufficient and sustainable production by relocated residents.

Revenue calculations for production and sales of biochar

If a standard furnace for the production of biochar is installed (Sm x 7m x 1.8m), it is possible to

produce 10 tonnes of biochar three times a month, which, if sold at a price of JPY 18,000 (USD 150) per
E-8



one tonne, will produce an annual income of about JPY 6.5 million (10 t x 3 times/month x 12
months/year x JPY 18,000/tonne). The cost of installing a biochar production furnace and auxiliary
facilities (buildings, warehouses, purchase of equipment, other) will be around JPY 12 million (USD
100,000). With the addition of training costs and patent licensing fees, the initial investment will be about
JPY 20 million. If costs of utilities to operate the facility (about JPY 30,000 per month), equipment
maintenance costs (about JPY 30,000 per month), and personnel expenses (JPY 200,000 per month x
three people) are added to this figure, the annual outlay will be in the range of JPY 3 million. If costs for
the collection, transportation, and treatment of raw materials are assumed to be the responsibility of dam
development companies, annual revenue will post a surplus of about JPY 3.5 million, and initial

investments can be recovered in about six years.

3) Model for application to forestry and agricultural cooperatives, etc.

The dissemination and demonstration project will seek to develop a business model that targets forest
management and agricultural operators, in cooperation with the Ministry of Forestry and Agriculture and
other organizations. The results of local surveys to date have shown that agricultural land in Laos,
particularly in the south, has reddish soil and is thin (due to the lack of carbon). Many areas have a pH
value of about 5.0 to 5.5, which indicates the soil’s acidity. The addition of biochar can neutralize acidity,
enhance water retention and permeability, increase microbial biomass in the soil, and produce higher
yields when applied together with compost or fertilizer. These benefits are recognized by the Ministry of
Agriculture and Forestry, JICA experts, and others. However, biochar is generally not commercially
available in Laos, and although charcoal made from rice husks is used as a soil conditioner, it is only sold
in some localities, and the price is high at about JPY 20,000 per one tonne. As a result, it is likely beyond
the financial reach of many farmers even if they know about its effectiveness. Therefore, if large amounts
of biochar are made available at low prices by implementing this project and promoting its wider
adoption, this is likely to lead to the development of new demand. The development of demand for
biochar in agriculture and forestry will be pursued in cooperation with the Ministry of Agriculture and
Forestry and JICA technical cooperation projects in the agricultural sector. Specifically, biochar produced
at the training facilities on the premises of RENMI at the Ministry of Science and Technology will be
used on agricultural land and the like, and reports will be obtained on changes in crop yield and soil. Each
of the JICA technical cooperation projects in the agricultural sector in southern Laos that were visited
during this survey will be terminated at the end of the year, but cooperation will be pursued with
agricultural technical cooperation projects such as the Lao Organic Agriculture Promotion Project
(LOAPP) and a related organization, the Clean Agricultural Development Center (CADC) of the Ministry
of Agriculture and Forestry. Another related organization, the Agriculture Technical Service Center
(ATSC), is already providing training in white charcoal production and may be interested in adding
biochar production to its offerings, so discussions will be held concerning feasibility and the approach to

implementation, including the possibility of building and operating a biochar production facility at ATSC.

Implementation system
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Yamamoto Biocharcoal
MFG Co., Ltd.

Trainees

- Technology transfer

- Training of trainers

- Supervising the furnace
construction and operation
- Technical advice in Laos

- Operation of the training facility
- Training and certifying the trainees
- Quality management by inspection
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1 - Intellectual property protection

; National University of Laos
Members of Project Faculty of Engineering

Management Committep | Technology

- Quality test of biochar

transfer, - - Recommendation of
Pilot Projects biochar production

(Hydraulic dam construction

Trainees N . ]
companies, others) Provision of biochar Relocated
residents

- Biochar production using biomass from dam clearance ~ Application of biochar to cropland

Implementation system for the dissemination and demonstration project

Plans for the dissemination and demonstration project include implementation of pilot projects at dam
development sites, in addition to construction and operation of the training facility at RENMI. As shown
in the figure, the implementation system of this study will be carried over and used in the dissemination
and demonstration project as well. On the Japan side, the Institute for Global Environmental Strategies
(IGES) and Japan Techno will coordinate the overall project, Yamamoto Bio-Charcoal Mfg. will conduct
the technology transfer, and Kyushu Institute of Technology will share their experiences in similar
projects carried out in Malaysia. On the Laos side, the Institute for Renewable Energy Promotion (IREP)
under the Ministry of Energy and Mines will oversee the entire project, with the Renewable Energy and
New Materials Institute (RENMI) of the Ministry of Science and Technology carrying out the operation
and technical management of the training facility. The Ministry of Agriculture and Forestry will examine
the impact of the application of biochar to agricultural land and forests, and the Ministry of Natural
Resources and Environment will carry out environmental and social impact assessments of biochar
production facilities. The National University of Laos will supplement the quality control of produced
biochar. The project management committee will consist of these members as well as the organization
funding the project. IREP of the Ministry of Energy and Mines will serve as the committee’s chair, and
the progress of the project will be checked three to four times a year. Pilot projects will be carried out at

dam development sites, with candidate sites selected by the Ministry of Energy and Mines.
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Objectives
The long-term objectives of this project are to study the use of this biochar production technology in

Laos as a means of effectively utilizing biomass from sources such as forests cleared during the planning
stages of dam development projects where residents are to be relocated, to have dam development plans
formulated with consideration for the costs associated with furnace construction, operator training,
biomass collection, transport, and preprocessing, and thereby to implement many projects that will
increase agricultural productivity through the use of biochar on farmland and improve the livelihoods of
relocated residents. Currently, there are more than 20 hydroelectric plants in operation in Laos and more
than 80 plants under construction or in the planning stage. As such, there is major potential for the
adoption of this technology in dam development projects. There may also be potential to apply this
technology in relation to dams that are already in operation, depending on conditions at the relocation

sites.

Process plan
The schedule for the three-year dissemination and demonstration project is shown in the following

table. In the first year, a three-month technical training course will be offered by Yamamoto Bio-Charcoal
Mfg. for RENMI staff and those involved in the implementation of pilot projects at dam development
sites to train engineers as the central staff for the operation of facilities to produce biochar. These
engineers will procure materials and equipment locally, and Yamamoto Bio-Charcoal Mfg. will provide
guidance on the construction and operation of the biochar production facility at the RENMI site and dam
development sites for one month each, and the facilities will then move into a test run. In parallel,
RENMI will create an operational manual and training programme in Lao language, with training to start
within the year. After each biochar production facility is up and running, Yamamoto Bio-Charcoal Mfg.
and RENMI will jointly carry out monitoring of the operation and management of each facility and
conduct quality control for the final product every two to three months.

In the second and third years, a three-month training course will be carried out twice, aiming at the
implementation of one or two pilot projects at dam development sites each year. As a result, after the
completion of this project, the RENMI-run training facilities will operate independently, and a total of
three to five pilot projects will be in operation. The project will also develop a system in which RENMI
can provide guidance on the construction and operation of biochar production facilities, as well as carry
out quality control onsite, and create a system for the autonomous expansion of similar models in other
dam development sites. Monitoring and troubleshooting onsite will be carried out by staff from RENMI
and local staff from Japan Techno (or staff of a local corporation which may be established by Yamamoto
Bio-Charcoal Mfg.), and study teams including Yamamoto Bio-Charcoal Mfg. will visit the area about
four times a year to carry out sweeping renovations and troubleshoot any problems at the biochar
production facility. The project management committee will meet three times a year according to the

schedule of field surveys by the study team in order to confirm the progress of the project.
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Process plan for the dissemination and demonstration project

Positioning of the product and technology

See p. E-5 for information on Yamamoto Bio-Charcoal Mfg.’s international patent for the biochar

production furnace.

4. Specific Proposal for ODA Project Development

Market analysis

At present, the project aims to adopt one to two pilot projects per year in coordination with the
Ministry of Energy and Mines under the policy of dam development (electric power) businesses as
customers. Laos has more than 20 hydroelectric plants already in operation, and about 80 more in the
construction or planning stages, and the project will target one or two such projects per year, primarily
those that involve relocation of residents. A single dam development site may provide enough raw
materials to match the production capacity of one standard furnace for 20 to 30 years. Stable production
and supply of biochar will help to stimulate new demand for agricultural soil conditioners and
construction materials, etc. The first pilot project at the dam development site will be promoted through
spending via the project budget, but dam development companies are expected to lay out the costs starting
with the second project. Directives from the Ministry of Energy and Mines will promote the incorporation
of these endeavors into dam development projects, and as the profitability of the initial pilot project, the
increase in yields due to the use of biochar on farmland, and other benefits are revealed, the result will be
an environment that is conducive to adoption of these technologies by dam development companies. In
addition, it may be possible to acquire a new customer base among agricultural, forestry, and food

processing companies that need to deal with residues from agriculture, forestry and food products. The
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business model canvas on the following pages includes the project design matrix (PDM) drafted in
preparation for implementing the dissemination and demonstration project, as well as a summary of the

business promotion strategy.

Expected project plan and development results

Following the three-year dissemination and demonstration project, the project team (expected to be
composed primarily by the local corporation of the Yamamoto Bio-Charcoal Mfg.), in cooperation with the
Ministry of Energy and Mines, Ministry of Science and Technology, Ministry of Agriculture and Forestry,
and agriculture-related projects of JICA, will seek to obtain new customers among local private
companies, agricultural corporations, and the like, while also accepting trainees from other countries at
RENMT’s training facilities in Laos and introducing the use of these technologies at dam development
sites as showcases in order to promote adoption of similar project models in nearby countries including
Thailand, Cambodia, and Vietnam. In addition, training courses of one to three months in duration will be
conducted regularly in Japan in cooperation with JICA Chugoku, with the aim of developing an
organization that will produce human resources who can promote the technology and act as trainers in
other countries. The benefits of these pilot projects will be verified, including reduction of waste
generation through the effective use of biomass (including forest resources and agricultural and food
residues), improved quality and increased yields of agricultural products through the use of biochar as a
soil conditioner, carbon fixation in the soil, expansion of demand for biochar, and profitability for biochar
producers, and this information will then be widely publicized to further promote the expansion of this

business model.

Prospects for local partners

Business development targeting dam development companies is being pursued with the Ministry of
Energy and Mines and the Ministry of Science and Technology as local partners, and possible measures
for the agricultural sector are being discussed with the Ministry of Agriculture and Forestry. Technology
transfer is mainly promoted with the participation of three staff from RENMI in the three-month training
course at Yamamoto Bio-Charcoal Mfg., and the staff from Japan Techno (and interpreters that travel with
the team) that are part of this project will be able to take in the technology through participation in
trainings in Japan and locally to create a system that is capable of simple troubleshooting in the field.
(The establishment of a local corporation is also under consideration.) After the development of a
business model in Laos, the project will encourage relevant ministries and agencies in other countries and

aim at promoting the adoption of similar business models.

Risks and response, etc.

Risks in the implementation of this project include the possibility that confidentiality will not be
maintained regarding the Yamasen carbonization method and that similar charcoal production techniques
will be disseminated illegally. To prevent this, in cooperation with the Ministry of Science and

Technology, thorough measures will be taken for management of charcoal production processes and
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quality control in the final product; every training participant will be asked to sign a confidentiality
agreement; and the customer base will be limited to dam development companies and other creditable

firms for the time being.

E-14



Project title: Dissemination and Demonstration
Project of Yamasen Charcoal in Lao PDR
Target region: Vientiane Capital, Bolikhamxay

Province, etc.

Project Design Matrix (PDM)

Implementation agency: Institute for Renewable Energy Promotion
(IREP), Ministry of Energy and Mines; Renewable Energy and New
Materials Institute (RENMI), Ministry of Science and Technology

Ver. 1.0

Main beneficiary group: Residents and local government officials of the

target regions

Period: Jan. 2016 — Dec. 2018

Drafted: Aug. 2015

Narrative summary

Objectively verifiable indicators

Means of verification

Important
assumptions

Overall goal
O Creation of a supply of

cheap and good-quality
biochar produced from

The number of households using biochar for
fuel by replacing conventional charcoal and the
reduction of in-house smoke and soot problem

Surveying the
households using
biochar for fuel

[0 Confidentiality of
the technology
contract is

unutilized biomass will 2. The number of farmers using biochar for soil Surveying the farmers protected and
increase and contribute to improvement and the balance of income and using biochar for soil malpractice by
improving the quality of expenditure improvement uncertified
life of farmers by replacing | 3. The number of certified biochar producers and Surveying the biochar producers is
conventional charcoal for their production (replacement of conventional producers controlled.
fuel thereby reducing the production)

in-house smoke and soot

problem and increasing

yield by use as soll

conditioner. By doing so,

the project contributes to

conserving forest

resources by replacing

conventional charcoal

produced from

high-quality wood.

O Yamamoto Bio-charcoal 1. Adoption of the business model as standard for Number of applications to [1 Confidentiality of
MFG operates a the dam development site, involving the dam site the technical
sustainable business in relocation of residents Number of technical contract is
Lao PDR (technology is 2. Number of Yamasen furnaces installed in Lao contract agreements maintained.
strictly managed), and the PDR; Number of certified engineers of biochar Report of technical training
effective use of un-used production; Rate of confidentiality compliance Interview with technology
biomass is promoted. 3. Amount of production and distribution of biochar contractor, results of

with Yamasen brand in and outside of Lao PDR quality control
(Amount of effectively-used woody biomass) Market survey

4. Effectiveness as soil conditioner (increase in Finance statement of local
yield, decrease in pesticide doses, improvement subsidiary of Yamamoto
of biodiversity in soils); Multi-application of Bio-charcoal MFG
biochar (fuel, livestock feed, water purification
agent, humidity control, etc.)

5. Income and expenditure of local subsidiary of
Yamamoto Bio-charcoal MFG

Project purpose

O Applicability and 1. Production of high-quality biochar and Component analysis of [J No changes in the
sustainability of Yamasen development of a self-standing training biochar implementation
biochar production implementation system at the training facility of Report of technical training system and basic
technology are RENMI Project report policy in Lao PDR
demonstrated in Lao 2. Biochar production at dam sites (> 3 sites) Interview with business
PDR. 3. Increase in biochar utilization rate at the target practitioners

regions (market creation) Finance statement of local
4. Operation of local subsidiary of Yamamoto subsidiary of Yamamoto
Bio-charcoal MFG Bio-charcoal MFG
Outputs
1. Technical training 1-1 Records of participation and completion of Project report [J No changes in the
implementation system technical training in Japan and/or on site. Reports of technical roles of relevant
at RENMI of the Ministry | 1-2 Developing status of curriculum and technical training ministries in the
of Science and training plan Interview with business development of
Technology is operated 1-3 Number and quality of training materials and practitioners renewable energy
independently. manuals Record of furnace
1-4 Number of trainers and ability of trainers or operations
engineers Component analysis of
2. Biochar is produced at 2-1 Installation and operation status of the pilot biochar [J No changes in the
the pilot site in the vicinity furnace Record of product operation schedule
of the dam development | 2-2 Application status of skills of trained engineers shipments and policy of the
project site. on site dam development
2-3 Improvement of quality and quantity of products project

from pilot furnace
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3. Effectiveness of biochar
produced in Lao PDR as
soil conditioner is
demonstrated.

3-1

3-2

Increase in biodiversity in cropland due to
biochar application

Increase in yield by applying biochar to
agricultural technology cooperation project, etc.

- Results on biodiversity
analysis, report of yield

- Report of technical
cooperation project

4. System of taskforce
composed with relevant
ministries is
strengthened.

4-1

4-2

Frequency of working group meetings (about 4
times/yr)

Status of making recommendations and/or
issuance of directives to new development
projects

- Meeting report
- Directive

5. Foundation for
distributing Yamasen

technology is developed.

Establishment and operation status of local
subsidiary of Yamamoto Bio-charcoal MFG
Patent acquisition and trademark registration

status in Lao PDR

Number of business negotiations with local dam
companies and businesses

Shipping volume of Yamasen charcoal produced
on site

- Company registration
document

- Patent number, trademark
registration number

- Finance statement

Activities
Output 1 (Activities that realize output 1)

11
1-2

1-3

1-4

1-5
1-6

Implementation of training in Japan for staffs from RENMI (training for trainers)
Technical training of furnace construction, and the construction of furnaces and
a training facility at RENMI

Implementation of training on site (training for trainers) after establishing the
aforementioned training facility

Development of a training implementation plan and curriculum at the training
facility

Development of training materials and manuals

Holding demonstration workshops

Output 2

21

2-2
2-3

2-4
2-5

2-6

Discussions with dam development companies; Selection of pilot sites;
Selection of engineers of biochar production

Implementation of technical training for engineers of biochar production
Technical training of furnace construction and the construction of furnaces at
the pilot site

Instruction of biochar production and operation of pilot furnace

Holding a seminar on the collection of raw materials of biochar and the
promotion of biochar use for neighbouring residents

Component analysis of biochar produced with the pilot furnace

Inputs
[Japanese side]

Experts:

v" Project manager
(Technical guidance)

v" Business judgment,
commerce

v Distribution, branding
strategy

v Facility design, supervision

of construction

Business model

Training management

Survey and analysis

quipment:

Facility of Yamasen

furnace, 2 sets

Backhoe

Transport vehicle (Forklift)

Truck (about 2t)

Crusher

Training in Japan

AN LUNE NER NI

ASRNENEN

[ Staffs of RENMI,
who got skills by
the technical
training, continue to
work.

] Cooperation of
local residents near
the pilot site is
obtained.

Output 3

3-1

3-2

3-3

Discussions with the officials of Ministry of Agriculture and Forestry and the staff
of the agricultural technology cooperation project

Application of biochar produced at the training facility and/or pilot site to
cropland (Demonstration test)

Component analysis of soils obtained from the aforementioned test sites, etc.
(Biodiversity analysis)

3-4 Holding a workshop on biochar as soil conditioner
Output 4
4-1 Organizing a taskforce composed of relevant ministries and recording the

4-2
4-3

outcomes of meetings

Support for holding the working group meeting periodically (every 2 months)
Discussions on the recommendations and directives to a new development
project

Output 5

5-1

5-2
5-3
54

Establishment and registration of a local subsidiary of Yamamoto Bio-charcoal
MFG

Application of patent acquisition and trademark registration in Lao PDR

Sales and marketing of products

Business meetings and negations with local dam company and businesses

[Laos side]

Human resources:

v" Placement of CP

v' CP’s participation in
training

Office/Facility:

v" Permission to use a piece
of land of RENMI

Equipment:

Preconditions

[J Continued political
and economic
stability in Lao
PDR
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Key partner

Ministry of Energy and Mines

(IREP@MEM)

Ministry of Science and Technology

(RENMI@MOST)

Ministry of Natural Resources and
Environment (DRFM@MONRE)

Ministry of Agriculture and Forestry

(DOF, DAEC, NAFRI, CADC @MAF)

National University of Laos

Bolikhamxay Province (RMU)

Dam company (SMO)

JICA agricultural technical
cooperation projects
Lao-Japan Student’s Association

University Putra Malaysia
(SATREPS project of Kyushu
Institute of Technology in Sabah,
Malaysia)

Key activities

1. Establishment of a training
implementation system at RENMI
Development of training manual
Development of quality control system
Patent acquisition and trademark registration

2. Pilot project at dam site

Technical training on furnace construction and
test operation

Development of biochar supply destinations

3. Demonstration of the effectiveness of
biochar as soil conditioner

Evaluation of biodiversity

Evaluation of yield improvement

Key resources

Yamamoto Bio-charcoal MFG [Technology
licensing, technology management, local
subsidiary operation]

IGES [Project management]

Japan Techno (JAT) [Project management,
local subsidiary operation]

Kyushu Institute of Technology [Quality control

of biochar]

Local translator (Ms. Bouasone) [Local
subsidiary operation]

Value propositions

Production technology (License)
Technical training and licensing of
biochar production technology,
which can produce large amount of
biochar economically from unused
biomass (waste wood, agricultural
waste, etc.)

Product (Biochar)

Increase in income by improving
quantity and quality of agricultural
products through the application of
biochar to agriculture, forestry and
animal husbandry, etc.

Profit return to displaced
residents by effectively utilizing
cleared biomass upon dam
development, etc.

Profit return to displaced residents
(increase in cash income by
improving quantity and quality of
agricultural products, selling surplus
biochar, etc.) through the
carbonization of un-used biomass
such as forests cleared upon dam
development and the application of
biochar as soil conditioner, etc.

Customer relationships

Customer segments

Production technology
(License)

Technical training
Technical cooperation
(License contract)
After-sales service (Quality
control, trouble shooting)

Product (Biochar)
Sharing the information on
biochar application
Branding of biochar
(Value-added)

Channels

Relevant ministries

JICA agricultural technical
cooperation projects

Market of organic vegetables

Production technology
(License)

Dam development
companies

Food processing
companies

Saw millers

Product (Biochar)
Farmers, agricultural
companies

Relocated residents at
dam

Ministry of Agriculture and
Forestry

Local governments
Environmental NGO

Cost structure

Construction of furnace and facility
Equipment and heavy machinery

Operation and maintenance of facility and

machinery

Collection, transportation and processing

(chipping) of raw materials
Survey

Personnel

Accommodation

Training and workshop

Transportation

Communication and office consumable
Office leasing

Revenue streams

Technical training in Japan

Production technology (License)
Technical cooperation (License contract)

Staff dispatch (Technical support on site)

Product (Biochar)
Sales profit of biochar

Increase in income by improving quantity and

quality of agricultural products
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