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TRWEBLEN DD,
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¥ BT XL T, FOEIREFICKLT, ICS (BN EL)NKREBORLEL TRLNL TV,
7033, Grameen Shakti 13, BFOH COELSORBREIISU-MEO~A7a7 7 A F L AAF — L% TR
L, 8AFEHEL TE TS,

0 B AT, SHS HMAZEE, LUICENEHA~REHDERFELTWAFRETIE, Hi-ll0BRE
FRDSERSIFEA 2, FNEFEITL QWD EENBIZEIN TV,
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725, MA T, ZZTHLOVAIE LRETHIZEDNHRFSND(AIE LROFIX
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EXITBLBNADBLNDR O FI)FETHIENTESD. e LD IHITH
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BN KEIGGARR. EREC a2 BN TREESE 55681213 (<1
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DELA7RLI25. 1ok, ZORN KRG RO 22T THDLOLE, HEA1TH
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B ERLANNLELLIT O—NILEEA Y

(1)
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(4)

CDM L TRIELEND LT, CO, HIZN RIZL - T, 7 a— Ve KL Bhik
w53 DHZENTED., IBITE, KRFTH A EMESRFREOT
TILEIRD.

FE@IZ\‘/V#‘“‘H:%E%_’WJ:%“@?ZD:&T, /\\.\/7‘3'&7‘:“/1@317‘\/1/3?“—‘12#‘19
TA4—0 LICEHFGTHIENTES.

RMICE2 B HEMRIGENT, BFOBIZ BAEERICTF S THIEMNTE, I
MINCREEL TWBNN T T T V2 BN B & OF NG 595.

N TFT 32T, FHRMFEBEOMOEILI, BB L 22HD (A
< ARELDZ DO TONFREEMEND, AL~ AOTHHENREHE-TET
WD) . NAF T ASOERMRT, LB BET, 2005 OFFMEEEN N EDD
NHZEEFERTD.
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(5) ZOEVRAET VX, CDM LT, E<IZ LDC O BHFE L)l A5
FHIT DT, BEEORESCTHREDY L r—V 205 EZ1ET). Th
IZ&oT, Ax OB LEMRE T 22300, FiiohEa&DihzE it 5.

V-2. BARODERLARNILTDA /TR

INAFHAFAY 2 AL —1%, HIFTICB D= NX — a2 X547 v ar LT, FRIL~ULT
DEZIZHLTOHER THLZENLIMOENTND., SAFHATIEFLE RN, A~ ZADREE
RN LT, BB ARSI B AT ORER, BN RKIGYEM, BEDOWRIENAFTES
728, TFRFEV )L | TOATER b AFEIEENERZEZ LT 5.

INHDEFITESTOREE TFTHH [ZAHATHALD.
NN TTFV2aTORETIE, AT HALAD 2 AF —E NN 5F3H8IT 0L FEe>Tna:

% 23: NAAHRTADTRA—EBADFHE!

Motivating Factors No. of HHs*
Economic benefits (saves time and energy) 35
Environmental benefits (saving of forest, clean

surrounding etc.) 30
Subsidy 17
Health benefits 12
Non-availability of other fuel sources 9
Motivation from other plant owners 9
Motivation from service provider 7
Social benefits/Prestige 6
Fertilizer of higher nutrient value 5
Proper use of cattle dung 4
Pressure from neighbors (in the case of poultry) 3
Use digester as septic tank 2
Fish feed 1

Adopt the new technology and make the village ideal
living place
* more than 1 response from some respondents

—

— 5, SAAHAG AT = 25— BB DAY NI F O LI ICIEL T BEI TS (20 ALiHiAT
TR

! Prakash C. Ghimire, “Final Report on Technical Study of Biogas Plants Installed in Bangladesh”,
submitted to National Program on Domestic Biogas in Bangladesh (SNV and IDCOL), Dec. 2005.
http://www.idcol.org/Download/Final Survey Report Bangladesh.pdf
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£ 24: A—HF—PRRELTWBNSFHREASREI—D Ay 4

Merits Mean Std. Minimu | Maximum | Kurtosis Skewness
Deviation m
Easy and comfortable cooking 19.66 245 12 20 0.06 (0.16)
Environment friendly/Protection of 17.46 3.85 10 20 0.18 (0.54)
forest
Saves time and workload 17.30 4.24 9 20 0.16 (0.42)
Nutrient rich fertilizer 12.14 5.32 8 20 (0.27) (0.22)
Economically beneficial 11.78 5.24 8 20 (0.56) 0.18
Health benefits 8.58 437 6 20 (0.24) (0.12)
Fuel saving 8.46 5.76 6 20 0.42 0.64
Comfort in cleaning cooking vessels 8.34 4.98 6 20 0.14 (0.87)
Utilizes waste materials 8.02 5.95 4 20 0.64 0.76
Readily available cooking fuel 7.24 5.12 2 20 1.10 1.20
Eliminates the problem due to wet- 5.26 4.16 1 20 0.23 0.98
firewood during rainy season
Encourages livestock development 4.72 5.68 1 20 1.10 (0.98)
Easy to handle/operate 4.14 4.34 1 20 0.76 1.2
Enhances prestige in society 4.00 6.55 1 20 (0.08) 0.89
Clean kitchen and cooking environment 4.00 5.23 1 20 0.48 0.74
Safe to use 3.98 5.80 1 20 0.34 (0.06)
Helps to enhance quality of rural life 3.98 5.31 1 20 1.1 0.65
No need of storage place for firewood 3.98 5.26 1 20 1.20 0.45
Reduces foul odor from poultry farm 3.80 6.12 1 20 0.86 0.97

(1) F5 BRI A T DAY b

AT HAZAY 2 AR — B ANT DL IS THENRRICBIT MR AN OEMTED. 2
AL, LPERN AT 2k 2 7o T DR O B CHH LN 7572, IDCOL 23 To7-fR A I
KDENRAF T AL A Y 2 AL — 238 NIZJV BT T 257 @R 23— H ) LR 21 436 A
TEIZ. NAF T AL AY = AL —H NITIY JEFE T DRk & 72578 R il D 284 (Fifido DV X N)
Z FRLORTET.

% 25: FEIZHITAIEHROEIL

Activity Average time saving/min/day*
Cooking of Meal 40
Collection of Water (6)
Plant Feeding (10)
Collection of Fuel 32
Cleaning of cooking vessels 27
Caring of Cattle 2)
Average time saving | 81 minutes (1 hour 21 minutes)

* Numbers inside bracket indicated time added

By ] L0 29 R 0D 4 e i D R B TAMG (52PN T L3RI L 72 ) ICBAL T, A R OFi A RS

(2) KREIGGFEFHE CTDAY >

BROFEL, AT~ AOBRBECLVIAETD PMy A EWN —FBEDTHHTT, ke
FHGERZ DIV BN KRG RO BEEWEFT 122> TS, —FH, NATHAL AT 2 AF—»
SDONAFH AZTEAICHN AT 22LT, BNRKIGYENROEMTE, kit FaED R
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~OYWEIRDOIEH R TED.
TERFAEIZEIL T, 4% OF AR E.

F7o, BB T, BROEMENIAY Y M ERBKRE .

(3) MW IHI THOAY

AR L7=&912, BifE, GS I% IDCOL @ National Domestic Biogas and Manure Program 735, /XA
FAHALAY 2 AH—1 BEIRTET HIZ-DE 9,000 Tk DAz (9D 4,000 TK ILEF I H
BIT), v A/ sL Yy ERIICERICH LT FROLI T 74 F v AT TRAF T ADE
K7l 5EFHELTNT, BLFD 2 DDA T var i3bs:

A. BEZNaARD 15%ERTTA, VD 85%E~ A7/l vk T 8%D4&ER|T, K
M 2 KN 5 (24 B D4 ENHL)

B. BEENaxr0OaH 2 HOAHE TS Z08E, —E AR LI OVERE D25 D FiTHA
W7D, BV DER A 1IANA T T AT Y 2 AF— N BRI b LS.

JEZ DR TDOAL I NIBIL T, fEUER7 3.2 MY H OANAF T AL AY = A — DA
EHEFETHELUTFTO@EVELRS GE: Zhid~A/na2—T7 40T 40— T /L TiEZeWn) . fbEERE
RN FIIZZ TITHE I AN TO R,

& 26: FHEOBHREH

SaK| FHEIEAH S
FLmES At PRAF AL A 228 — 558 | 3.2m? /H

A= ES/AN il 10 4%

CDM 7Ly i 10 4F (B 72L)

CER 3.83 kv 4R
AR B | B 4 9,000 Tk (130 US$),” %t

H o izEE e 31,700 Tk (459 US$)
IS 25 8 e CER ffit% 10 US$ > COs e

ARG ASAF~ADEH AR | 1,000 Tk (14 USS$), H

% (FH)

LR —: US$1=Tk 69

2 CER D421 S EFITBE T ENDEWVIE.
3 Grameen Shakti: /A A H ABMELEE 3.2 M H DX AV = AX — D ANIHKI 40,700 TK.
M ORFEA 125 (1,000 Th/H FLEE) .
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B DR H CDOA LRI THIhT->T, BB F~—223 7 FI 81T D
BHAFIPEZER L, IRR LD AT,

x28: BEMOHEHR
TrAFT AR A | BAEMERINAR(USS) | WERINEE =R (Bifk) | & R (42)
CER 2572 352 56% 3.0
CER U255V 432 67% 2.7
T7AF A A B | BUEMAMI S (USS) | INEBINAS R (Bifg) | B& AR (4F)
CER IN2572L 329 36% 2.6
CER 250 409 41% 2.3
V-3. NUTSTLaEELTDAU /IR

2 22 O BN F VA OFHRIZSE TUE, 2021 FRETIZ, 100 2B DEFEN, NA4H
ADREAEZITHZEINTEDLIINT/ D, BAERIFFEAN300 5 7 L3270, IHTLU3Z N NN—T25
TEED.

~Araa—T4VT 4—FT )VEETIE, -5 OHEFHILTZ23->7T, 5,000 FOEBEZ N~ A7
B2 —T VT 4=V AT LB AN, 7o IXK BEN Y 10 FlcfiaLize 358, 5 7
FREED, BN ASAA T AD B EEZITHI L7225,

S AT A, 16% %R,
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V-4 PDM

* 28:

POM(FAVIITHAL2 T IVIR)

FEL IRLX— (/01 —To)T1—EBRCOMBEERRE

BEQMRUIL: NI STV

RBER(MOVLBREDI—TINT =) NV ST

asly

TR THAU IR

FasIrER

(Narrative Summary)

bt
(Objectively Verifiable Indicators)

EET—SATTR

(Means of Verification)

SRRl

(Important Assumptions)

L B8 (Overall Goal) :
BOPE SR RARMEIZ K> TEREN PR /00

SRR OBEBOEENR LT S,
HRMRICENVTHREA AT RILF—HENERT 5,
CBEARIRILEF—OBEACL>TREMNRHS R (GHG)H
BB B &IzkY, T a—N\IVERREB DO EENICE
B545enTES,

- IR A D
CREMRAR(GHG) Bl E

N/A

N/A

ZFadz/ B (Project Purpose):
LU BOPEDHRRDEE

-EHOBOPE (RBRELZEL)NY//AL—T1Ta4—
ECHRREBEL. REMBIRLE—DT I RAEEBT S,

RAD)L—TA)TAHABRE,
RAVAL—TAUTABABRROLHIEE
RADIRILF—REHHRVE,

(KR T BEFHBI~D)
#rat

ABE 21—

Fohr—k

E7IVY

- CDMALIZ & 2 BEHi#E (CER) R TEM
ISFERTED,

ZOMDEL (KEEDHRIZER.
E ERSEEISOBRE -BES)
[TV THREMICAETES,

AR (Output) : RAV)A—TFTAI)TABARRH. (KR T, BIFHEI~D) COMA{EIZRE T BRTR MRS (FIE

BOPEURRMDERICKYEHENISEMSNAMR (BOPE [0 1—T )T BARRINOHMBE |1o4E21— DEE. REBICHITERIEY—/2

SRRELTERT REQUR—FUN) RADIRILF—REHBRVE, For—k VISAT ORIy DTFUR
*COMIZETKILS v E 7YY RELE) .

BHICT. RERBETERT 5. BARREIRILY— (N

AAHR) DRHEAFID RIS D,

“BE(2ARXIE—EB) ACOMIEEN B,

FEM (Activities) : /A (Inputs) BTiR4 4 (Pre-conditions) :

BOPE SR RBIRBROE SR RER

- Grameen ShaktilZ&k BT RIILF— /Y01 —T4 )T
RY—EXRBEDILKX
RAVAL—TA)TA—HARRICIDIRARRR~ADT
FILF—HIBE SR RO EMR
BRIZBFAIRLF—IAIO0L—TAYTAEDRREFE
FL7-COMBEETIILOERH
INAFRS)—DEEEHELTOFIADILKR

=F 311

B

*PEARIZKBESHRRETILEAHK
*PEARICKBRBI/NSAAHRAE AP RE—
M GEBREECH R EHEETITM(/A1—
FA)TA—BEIZATIL(HEETILERE
EDA=21—1L) DIER

*PEARIZ &% LEEEE D COMIEIZEIT 5/8
VT—2avBETOERAOREA

- Grameen Shaktil=&%BMD M 5% &
A/RE

- Grameen ShaktilZ&kd<1oA1—
TAVTAEDRRE® (FL—=2%)

- Grameen ShaktilZ&k 5 (3§ X+
WD HD) LB TFAF U R-
H—EZDRH

-BOPER RN EXEIEICER. hh
EEH

- Grameen Shaktih', BMD® CDM{t%
IDCOLMBRBESND,
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INUTEEBZITHOZ L7250, TROBREWE 525770 R 77 T4 TR LER DS,
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Outcome of
Feasibility Study for Micro-Utility
Model for Biogas and SHS
—Funded by JICA—

PEAR Carbon Offset Initiative
Energy and Environment Institute
Alcedo
16/05/2012
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¢ Business Model-related Aspects

CDM for biogas

¢ |IDCOL as the CME and GS as the joint focal point

¢ Includes NDBMP-covered and non-covered
— GS to be responsible for non-covered ones (of GS-installed)
— Owners “and Users (for micro-utility model)”

e CPA1: 13/12/2011-31/01/2012

¢ On-site validation (Feb. 2012)

¢ PoA-DD, CPA-DD to be completed by June 3
— Minor points are left...

CPA1

NDBMP-covered

¢ Following procedures
— Governmental approvals (IDCOL, PEAR) R e
— ERPA (lDCOL/PEAR) modify their databases
— Final validation report (JQA)
— Request for registration

1.6m3 2m3 2.4m3 32m3 4.8m3 Total

Number of Digester Owners 2 112 211 160 127 612
Number of Biogas Users 2 112 211 161 140 626

ICS ex-users 0| 2 3 1 6 22|

Number of Micro Utility Owners 0 0| 0 1 9 10

Number of Micro Utility Users 0 0| 0 1 13 14|

Average Number of Micro Utility Users 0 0] 0 1 14 14
Emission reductions 3.83 tCO2/yr/household for non-ex-users of ICS

Each CPA: Cookstove burners < 8,000

Biogas users after 13/12/2011 are eligible under the CDM
Emission reductions are counted after the date of registration

Household Questionnaire

The objective of this household questionnaire was to understand and
identify ways to improve the existing micro-utility model to expand the
customer base.

Division

Group Chittagong Bogra Khulna Tangail
1A SHS Owner SHS Owner
1B SHS User SHS User
2 Biogas Owner Biogas owner
3 Biogas User Biogas user

Questionnaire summary

Group 1A: Existing SHS micro-utility Owner

- Majority of micro-utility owners use 50W SHS system
- 70% based their choice on # of lights available
- Average # of micro-utility user is 3 @ average of 150Tk/user

Group 1B: Existing SHS micro-utility User

- 98% used kerosene before SHS @ average of 225Tk/month
- Saving of 75Tk/month and longer working hour

- Mobile charge is also used along with lighting

Group 2: Existing Biogas Micro-Utility Owner

- 72% sell their excess biogas to neighbor @ average of 475Tk/month
-90% understand the benefit of bioslurry but 40% of them throw it away
-92% claim odor problem resolved after installation of biogas digester

Group 3: Existing Biogas Micro-Utility User

- 97% used fuelwood before biogas @ average of Tk900/month

- Buying biogas @ average of Tk500/month. Average saving of Tk400/month
- 99% claim biogas is fulfilling their energy demand

Group 4: Potential Biogas Micro-Utility Owner

- Majority of owners are aware of the benefit of biogas digester

- 80% have considered installing biogas digester but high investment cost and
suitable finance package not available for no installation

- 53% dump poultry litter around their farm even though 83% has received
complaint from neighbor.

Group 5: Potential Biogas Micro-Utility User

- 82% has complained about odor even though 56% live 50-100m away from
poultry farm

- Majority of interviewee are aware about biogas

- 97% interested in using biogas if it becomes available

SHS micro utility vs. small PV system

Micro utility Micro SHS Mini SHS Solar lantern
system
Provider Grameen Shakti | Grameen Grameen Home
Shakti & other | distribution appliance
POs shops
Specification | 50W SHS 10 — 20W SHS | 10W SHS kit | 1 LED lamp
(typical size) with 2 -5 W PV
panel
Capacity of 80Ah 18/30Ah 7Ah AfewAh
battery (Ah) (50W SHS) 2-3)
Application |1 CFL lamp per |2/3 LED or 3LED lamps || LED lamp
shop and mobile | CFL Lamps and a mobile | and a mobile
phone charger | and mobile phone charger | phone charger
(option) phone charger | (without house




Value Chain Diagram

Grameen Digester Poultry

UNFCCC .
Shakti Soft Loan

Materials

Fertilizer Bioslurry Biogas
Venture Digester

Nearby Electricity
Farmers Households f§ Generation

Carbon Organic fertilizer Biogas/Electricity

Estimated revenue from each component
(2000-bird poultry farm)

1) Organic Fertilizer: 133,120 BDT/year
(256kg/week*52weeks/year*10BDT/kg)

2) Biogas: 54,000 BDT/year
(500BDT/HH/month*9HH*12months/year)

3) Electricity: 38,873 BDT/year
(14.2m?3/day*21.6MJ/m3*25%*1kWh/3.6MJ*365days/year*5BDT/kWh)

4) Carbon: 13,680 BDT/year

(3.8t-CO2e/HH/year*9HH*400BDT/t-CO2e)

Use of Bio-slurry

Raw Digester Dry

Name Material Size Method Buy Sell
Fortuna Biogas (GIZ) | 230 Cattle | 70,70 X X 5Tk/kg
Mridha Agricare X X Sun 4Tk/kg |16Tk/kg
Biogas in Mawna  |2,000 Layer 9 Sun X 4Tk/kg
MATI X X Compost | 3Tk/kg |20Tk/kg

. . 20,000 Exhaust

Mazim Agro Industries Layer 70, 70, 30 Heat X 8Tk/kg

Biogas engine generators

Diesel engine co-firing Petro engine Gas engine
or N :
Modification of Conversion of diesel Conversion of petro | No modification is
engine engine to gas engine is engine to gas engine | needed. Rated
costly. Co-firing of biogas | is easy and capacity of engine is
with diesel oil does not | conversion cost is 30% lower than the
need any modification. low. gas engine, because
However co-firing needs of caloric value of
diesel oil at least 10% of | Usually minimum biogas is lower than
the fuel. generator size is natural gas.

more than 5 kW.

Power generation 25-35 20-25 25-30
efficiency (%)

Economic comparison
between stand-by generators and prime duty generators

Optimization of energy value of biogas

37 °C: Optimal Temperature for Digester

Tokumei Kumiai Investment Scheme
for Japanese Investors

N ~ Soft

Poultry
Farm

TR contract '\ __+”
Legal/Tax advisors: A QASEM&Co. Chartered Accountants, A&A Partners,
GSB Certified Public Tax Accountant’s Corp.,

The way forward

e Registration as a CDM PoA
— Several minor points to be clarified
— Related management system modification needed

¢ Sales tool to promote micro-utility
¢ Micro-utility related business model
¢ Carbon credit business model
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