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ADB Asian Development Bank  

ABFL Aftab Bahumukhi [multipurpose] Farm Ltd  

BD Biogas Digester  

B-MU Biogas Micro Utility  

BOCM Nilateral Offset Credit Mechanism
 

BOP Base of the Pyramid   

CDM Clean Development Mechanism  

CDM EB CDM Executive Board CDM  

CER Certified Emission Reduction CDM  

CF Crowd Funding  
 

CFL Compact Fluorescent Lamp  

CME Coordinating /managing entity CDM /  

CPA Component project activity PoA  

CPA-DD CPA Design Document PoA  

CSR Corporate Social Responsibility  

DOE Designated Operational Entity  CDM
 

ERPA Emissions Reduction Purchase Agreement CER  

FRC Financial Reporting Council  

GEC Global Environment Center Foundation  

GEF Global Environmental Facility  

GIZ Deutsche Gesellschaft für Internationale Zusammenarbeit  

GP General Partnership  

GS Grameen Shakti Grameen Bank
Grameen Shakti  

HHs Households  

ICS Improved Cook Stove  

IDCOL Infrastructure Development Company Limited
 

IFC International Finance Corporation  

IRR Internal Rate of Return  

JV Joint Venture  
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LDC Least Developed Country  

LED Light Emitting Diode  

LIBOR London Inter Bank Offered Rate  

LLC Limited Liability Company  

LLP Limited Liability Partnership  

LP Limited Partnership  

LPG Liquefied Petroleum Gas  

LPS Limited Partnership  

MRV Measurement Reporting Verification NAMA CDM  

NAMA Nationally Appropriate Mitigation Action
MRV  

NDBMP National Domestic Biogas and Manure Program IDCOL
4.8 m3/  

NGO Non Governmental Organizations  

NK  

PoA Programme of Activities CDM  

PO Partner Organizations IDCOL SHS NDBMP  

PoA-DD PoA Design Document CDM  

PM10 Particulate Matters 10 μm  

ppm Parts per million 100  

PV Photovoltaic  

KfW Kreditanstalt für Wiederaufbau  

REB Rural Electrification Board  

ROI Return of Investment  

SHS Solar Home System  

SNV The Netherlands Organization for Development  

SSC-WG Small-Scale Working Group CDM CDM
 

SROI Social Return on Investment  

Tk Taka 1 1  

TK  

VC Venture Capital  

Wp Wp (STC)
: 1,000 W/m2

: 25℃ (AM): 1.5  1.5
1.5 48o  
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I-1. BOP  

BOP

1

SHS

1  

バイオガス
ダイジェスター

バイオガス
ダイジェスター

バイオガス
ダイジェスター

農家
(オウナー)

農家
(オウナー)

農家
(オウナー)

通常のモデル

バイオガス
ダイジェスター

ダイジェスター
オウナー農家

マイクロユーティリティー
モデル

農家 農家 農家

バイオガス供給

個々の農家がダイジェスターを所有し，バイオガスを自家消費する ダイジェスターを持てなくてもガス供給が受けられる
 

1:   

                                                   

1 SHS

SHS  
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2

 

SHS

 

CDM

 

I-2. BOP  

BOP BOP

 

 

(a) 

BOP  

(b) NPO Grameen Shakti (GS)

BOP  

(c) IDCOL

BOP  

(d) PEAR Grameen Shakti IDCOL

BOP  

 

(a)  

BOP BOP /  
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PEAR

2

 

PEAR  

• Grameen Shakti

 

• CDM IDCOL GS

 

• CER  

•  

BOP  

PEAR
3 Grameen Shakti

 

I.3. BOP  

  

LDC 4

4% 5 40%

                                                   
 
3 BOP

NGO
 

4 Human Development Report 2011 HDI 146 187 GDP PPP
1,416 1 5,000

km2  
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II  

 

 

 

IDCOL SHS II

-2 IDCOL NGO

IDCOL Partner Organizations (POs)

 

 Grameen Shakti  

Grameen Shakti (http://www.gshakti.org/) PO

Grameen

1995 Shakti

Grameen  

Grameen Shakti BOP

 

• (SHS)  

• (BD)  

• (ICS) 

ICS SHS 6

                                                                                                                                                     
 

2015  
6 Grameen Shakti 2012 5 86 SHS 2
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SHS 4 1 II

-3  

SHS

BOP  

  

SHS SHS

 

BOP  

•  

•  

•  

/

Grameen Shakti  

 

•  

 

 

 

 

                                                                                                                                                     
 

ICS 500 /
2 ICS 46 ICS (improved cookstove)

 
7 Grameen Shakti Grameen

Grameen ( ). 
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V

 

 CDM  

Grameen 

Shakti 2

SHS ICS 500

 

PEAR CDM

Grameen Shakti

CDM
8 9 CDM

IDCOL PEAR IDCOL CERs CDM IDCOL

Grameen Shakti CDM

Grameen Shakti

IV  

CDM PEAR

BOP

Grameen Shakti

PEAR

CDM  

•  

                                                   
 
8 SHS

IDCOL (SHS CDM
) Grameen Shakti IDCOL

CDM
 

9 CDM CDM PoA CDM

CDM (CME) PoA
IDCOL  
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•  

2

CDM

 

I-4. BOP  

SHS

 

SHS 50 Wp 10 Wp 20 Wp

20 Wp 2009

SHS

 

21, 22, 33 Annex 5

PoA-DD  

CDM

CO2 CDM

 

BOP

 

 PEAR 
CDM CER  

 Grameen Shakti 
/

CDM  
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(IDCOL)10

Grameen Shakti  

  
 

2  

 

2:   

                                                   
 
10 IDCOL CDM (CME) CER Grameen Shakti
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Grameen Shakti

 BOP

PEAR CER IDCOL

Grameen Shakti  

CDM

Grameen Shakti

 

I-5.  
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Grameen Shakti
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CDM 11 CDM

3 CER (CDM )

CO2
12

 

                                                   
 
11 
CDM CDM CDM
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Grameen Shakti SHS

/ / / IDCOL PEAR CER

PEAR CER 13  

CDM

IDCOL Grameen Shakti IDCOL

CER  

 

I-6.  

BOP

 

BOP
14  

  

Grameen 
Shakti

                                                   
 
13 

(CER)
 

14 
/

SHS
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4:   

I-7.  

5  

Grameen Shakti 2012 5 1,464

11,000

5  
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5:  Grameen Shakti  
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I-8.  

SHS

 

SHS

10 Wp, 20 Wp SHS

GS 2,100

 

CDM

 

電気 マイクロ
ユーティリティー

中小規模農家 バイオガス
マイクロユーティリティー

家庭タイプ 商店タイプ 家庭タイプ 組合タイプ発電タイプ

養鶏農家 酪農農家
配電も蓄電池タイプも

存在しえない

大きなポテンシャルがない
20Wp程度のSHS, 可搬DIY型の可能性の方が高い

結論: BOPビジネスとして動かすことは難しい

大きなポテンシャルがない

バイオガス供給

エネ種別

タイプ

原材料
供給
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SHS

 

SHS

バイオガスダイジェスター

10 Wp      20 Wp                   40 Wp      50 Wp      60 Wp             ....            135 Wp

マイクロユーティリティーと競合 標準的な容量

1.6 m3/日   2.0 m3/日   2.4 m3/日       3.2 m3/日        4.8 m3/日    ....    10 m3/日    ....

IDCOL Program (NDBMP) 対象 NDBMP 対象外

CDM対象

マイクロユーティリティーに適した容量

 

7:   

CDM

Grameen Shakti

IDCOL 15  

I-9.  

 

II

SHS

 

                                                   

15 IDCOL NDBMP
CDM 4.8 m3/ NDBMP
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I. このビジネスの背景と概要

II. バングラデシュにおける調査結果

III. バングラデシュでのビジネス採算性

IV. プログラムCDM化

V. 開発へのインパクト

VI. 先進国からの資金導入の方策検討

VII. PEARの先進国向けのビジネス

IX. JICA事業との連携の可能性

農村エネ概況
文献調査

IDCOL, GSの
既存プログラム

農家マイクロユーティリティー実態調査 
(SHS, バイオガス) × (オウナー, ユーザー) × (既存, 潜在)

背景となる市場調査

その他 (技術, 別形態, 類似事例)

オウナーの視点 ユーザーの視点 GSの視点

肥料ビジネス検討

リーフレット

ファンドの可能性

リスク対策 (鳥インフルエンザ)

実態把握

採算性はどうなっているか？

採算性をよりよくする方策

よい採算性を理解してもらう

外部民間資金投入方策検討

最大の懸念事項

排出権という形の資金投入に向けて

PEARの先進国向けビジネスの原資

VIII. まとめ

 

8:   

III

Grameen Shakti

GS  
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CDM IV

CDM PEAR

CDM

CDM

 

V JICA

 

V

VI

 

VII PEAR

 

VIII  

IX JICA
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CER IDCOL

GS 16  

                                                   
 
16 CER CDM CDM PoA CDM
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オウナー農家

＋肥料販売益?

自己資金

＋外部資金?

CER

外国企業?

IDCOL?

GS?

リスク?

＋

薪購入費用不要

ガス販売益

 

9:   
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II-1.  ( ) 

 

“Restoring Balance—Bangladesh’s Rural Energy Realities” (Working 
Paper 181) (2010) Bangladesh Institute of Development Studies 2004

25  

Domestic cooking,
parboiling

Lighting

Tree biomass
Home, village,

conventional forest

Livestock

Agriculture

Domestic mines

Import

Domestic gas fields

Import

Grid, PVs, batteries
generator

Animal dung

Agricultural
Residues

Bio-gas

Kerosene

Coal

Petroleum fuels

Electricity

Draught power

Nonresidential, 
process heat

Space heating or
cooling

Motive power/traction/
transport/pump

Amusement/leisure

Gas, LPG, CNG

ENERGY
DEMAND
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% Average Energy Use

Kerosene
2%

Others
0.3%

Electricity
1%

Dung
17%

Firewood
44%

Tree  
leaves
15%

Crop
residue

21%

% Average Energy Expenditures
(Including Imputed Collection Values)

Kerosene 
12%

Tree 
leaves 

9%

Crop
residue 

13%

Non-grid 
electricity

3%Grid 
electricity 

10%

Others
1%

Firewood 
38%

Dung 
14%

 

11:   

 

 

12:   
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.17 

 

1:   (Tk/ / ) 
( )

Income Category Tree Crop Cow Grid Non-grid
(thousands of Tk) Fuelwood Leaves Residue Dung Kerosene Electricity Electricity Other

<25 928 419 538 562 440 167 90 18

25–50 1,688 498 582 745 570 304 146 15

50–75 2,455 469 692 711 667 553 190 23

75–100 2,877 500 811 730 706 664 254 42

>100 3,016 454 779 875 822 1,288 293 194  
All 1,962 470 641 716 608 488 172 44  

15% 3,000 Tk
  

200 150
100  

2:   ( / / ) 
( )

Income Category Biomass Source

(thousands of Tk) Fuelwood Cow Dung Tree Leaves Crop Residue

<25 44.4 38.8 112.2 2.1

25–50 74.5 26.0 120.4 1.3

50–75 75.5 13.9 119.9 1.0

75–100 51.2 15.9 106.5 0.8

>100 31.9 19.7 98.1 0.7  
All 60.6 24.6 114.3 1.3  

 

                                                   
 
17 1,000 
Tk 1 Tk 1  
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3:   ( / / ) 
y

Income Quintile
(thousands of Tk) Total Cooking Hours

<25 4.2

25–50 5.9

50–75 7.0

75–100 8.0

>100 9.2

Average 6.4  

30% REB PBS
18  

 

4:   

Annual Income (thousands of Tk) Connection Rate (%) Household Consumption (kWh)*

<25 15.0 32

25–50 23.2 76

50–75 33.7 167

75–100 38.2 180

>100 54.2 455

All quintiles 29.0 144  

 

5:   

Income Quintile Kerosene Lamps Electric Lights
(thousands of Tk/year) (klm-hr/month) (klm-hr/month)

<25 2.99 130.30

25–50 4.00 218.22

50–75 4.71 353.11

75–100 4.97 329.73

>100 5.86 509.32  
All 4.26 324.97  

 

                                                   
 
18 
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6:   
g g y

Income Quintile Kerosene Kerosene Electricity Relative Price of
(thousands of Tk) (Tk/liter) (Tk/klm-hr) (Tk/klm-hr) klm-hr (K:E)

<25 21.2 46.1 0.71 64

25–50 21.1 39.1 0.54 72

50–75 20.9 27.7 0.43 64

75–100 20.9 35.5 0.40 88

>100 20.9 30.5 0.33 92  
All 21.0 34.9 0.47 74  

 

7:   

Income No. Compact
Quintile Households Total % Using Compact Fluorescent
(thousands with Electric Wattage/ % Using No. Bulbs/ Bulb Fluorescent Fluorescent Lamp
of Tk) Lighting (%) Household Bulbs Household Wattage Lamps Lamps Wattage

<25 15.0 16 14.8 0.3 16 0.6 0.01 0.5

25–50 23.2 35 23.1 0.6 33 2.7 0.04 1.4

50–75 33.7 69 33.7 1.1 62 9.2 0.16 6.1

75–100 38.2 79 38.7 1.4 69 12.4 0.31 10.0

>100 54.2 156 53.9 2.7 137 24.3 0.55 20.0  
Average 29.0 58 28.9 1.0 52 7.3 0.15 5.2  

 

8:   (Tk/ / ) 

Households without Electricity Households with Electricity

Income Category Kerosene Other Energy Kerosene Other Energy
(thousands of Tk) Expenditure Expenditure Expenditure Expenditure

<25 467.8 2,466.0 281.9 3,054.7

25–50 645.9 3,613.8 319.2 3,865.4

50–75 794.4 4,715.2 415.6 4,179.2

75–100 883.6 5,886.1 418.8 4,095.9

>100 1,133.8 5,944.9 559.9 5,270.3

All 688.9 3,905.0 408.8 4,227.2  

S. Komatsu, et al., “Are micro-benefits negligible? The implications of the rapid 
expansion of Solar Home Systems (SHS) in rural Bangladesh for sustainable development” 
Energy Policy, 2011. 
IDCOL  
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II-2. , IDCOL  

 

2000 2 2020

SHS Rural 

Electrification Board (REB) (PBS)

SHS

Infrastructure Development Company Limited (IDCOL)19

Grameen Shakti (GS) 30 Partner 

organizations (POs) IDCOL 2014 PO 250

SHS SHS 2000 4 SHS

 

2008 11

2015

5% 2020 10%

 

 IDCOL  

IDCOL

IDCOL

SHS BD Partner Organization (PO)

PO

 

SHS 600 IDCOL

100 SHS 2014 30 PO 250

SHS IDCOL 20 Wp 10 Wp

                                                   
 
19 http://www.idcol.org/. 
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SHS 50 Wp

IDCOL IDCOL SHS

SHS

IDCOL

SHS

 

IDCOL

(BD) 300 IDCOL (National Domestic Biogas and 

Manure Program; NDBMP) 2012 1 22,000 BD

2012 IDCOL 33 PO 37,000 BD

 

2012 2013–2016 4 2016

15 128,000 BD PO

GS 4 5  

BD IDCOL

19,000 Tk/ SHS BD

IFC

10

IDCOL

SHS  

  

2002 Bangladesh-Rural 

electrification and renewable energy development

SHS REB

IDCOL IDCOL

2 9,800 1 9,098 GEF 820

2008 6 2012 12

 

Additional financing II for rural electrification and 
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renewable energy development

SHS IDCOL 2

5,500 1 7,200 63 SHS

60 5

1  

ADB 2008 10 IDCOL Public-Private Infrastructure Development 

Facility 1 6,500 SHS

3,300 ADB

330 2011 5 SHS

US$25/SHS  

KfW SHS

4.8 m3/ KfW SNV

80 1 9 2012

6 KfW

 

GIZ

24 kW

3–5 W

 

SNV (http://www.snvworld.org/)

2011

SNV

 

ADB Energy for All SNV
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9:  SNV 20 

 

II-3. Grameen Shakti  

 SHS ( )  

(1) IDCOL SHS  

GS SHS IDCOL SHS IDCOL SHS

 

•   

  

• IDCOL: PO SHS  

 PO  

                                                   
 
20 SNV, Domestic Biogas Newsletter, Issue 6 – March 2012. Issue 5 – September 2011  
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• PO  SHS  

(partner organization)  

  

•   

  

• /  SHS PO  

IDCOL SHS IDCOL

PO

IDCOL PO

PO IDCOL

 

Suppliers 
Technical  
Standards  
Committee Provide approval 

Seeks approval 

IDCOL 

Donors 

PO 

Provide grant 
& soft loan 

PO Selection 
Committee 

Operations 
Committee Household 

Supply 
equipments 

Pay for 
equipments 

Provide grant & loan 

Seeks grant & loan 

Apply 

Select POs 

Pay down-payment & 
monthly repayment 

Install SHS 
& provide  
after sales 

services 
   Seek operation  
related solutions 

     Provide 
solutions 

 

13:  IDCOL SHS  

IDCOL SHS SHS

SHS PO

PO PO PO
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10:  SHS ( ) 

 
SHS  

 SHS  PO  

2  $90 $70 $20 

2  $70 $55 $15 

2  $50 $40 $10 

8 8,160  €38 €30 €8 

3 5  €36 €30 €6 

23 5  €34 €30 €4 

10  €28 €25 €3 

7 2  €22 €20 €2 

 

IDCOL PO SHS 80% PO 20%

PO IDCOL PO 6 10

1 2 6 8%

50 Wp SHS  

11:  50 Wp SHS  

 

(2) Grameen Shakti SHS  

Grameen Shakti (GS) 1996

 

SHS 50% 50% 6

25% 75 24
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• 1   15% 85% 36 8%/  

• 2   25% 75% 24 6%/  

• 3   35% 65% 12 5%/  

• 4   10% 90% 36

 

• 5   100% 4%  

GS IDCOL SHS 2012 5 86 4,149

IDCOL SHS 6 GS

2002 IDCOL SHS

SHS 2 1 2015

500 SHS 1,232

GS SHS

 

GS SHS

 

  

14:  SHS  

GS SHS

SHS 40–50 Wp



 
 

40

20 Wp 10 Wp

Annex 3  

12:  SHS  

SL. 
No. 

Load Package Included 
Using 
Time 
/ day 

Package 
Price (Tk) 
(Off-Grid) 

1 
11 x 7 watt tube light 
and a 17-20” TV 
(Black/White) 

A 135 watt panel, 11 x 7 watt CFL, a 
100AH deep discharge battery, 
a charge controller, a frame and cables 

4 
Hours 

72,900 

2 
11 x 7 watt tube light 
and a 17-20” TV 
(Black/White) 

A 130 watt panel, 11 x 7 watt CFL, a 
100AH deep discharge battery, 
a charge controller, a frame and cables 

4 
Hours 

72,000 

3 
10 x 7 watt tube light 
and a 17-20” TV 
(Black/White) 

A 120 watt panel, 10 x 7 watt CFL, a 
100AH deep discharge battery, 
a charge controller, a frame and cables 

4 
Hours 

69,200 

4 
8 x 7 watt tube light 
and a 17” TV 
(Black/White) 

A 85 watt panel, 8 x 7 watt CFL, a 130AH 
deep discharge battery, 
a charge controller, a frame and cables 

4 
Hours 

44,800 

5 
7 x 7 watt tube light 
and a 17” TV 
(Black/White) 

A 83 watt panel, 8 x 7 watt CFL, a 100AH 
deep discharge battery, 
a charge controller, a frame and cables 

4 
Hours 

44,500 

6 
7 x 7 watt tube light 
and a 17” TV 
(Black/White) 

A 80 watt panel, 7 x 7 watt CFL, a 100AH 
deep discharge battery,  
a charge controller, a frame and cables 

4 
Hours 

42,200 

7 
6 x 7 watt tube light 
and a 17” TV 
(Black/White) 

A 75 watt panel, 6 x 7 watt CFL, a 100AH 
deep discharge battery,  
a charge controller, a frame and cables 

4 
Hours 

40,500 

8 
5 x 7 watt tube light 
and a 17” TV 
(Black/White) 

A 65 watt panel, 5 x 7 watt CFL, a 100AH 
deep discharge battery,  
a charge controller, a frame and cables 

4 
Hours 

36,000 

9 
5 x 7 watt tube light 
and a 17” TV 
(Black/White) 

A 63 watt panel, 5 x 7 watt CFL, a 100AH 
deep discharge battery,  
a charge controller, a frame and cables 

4 
Hours 

35,700 

10 
5 x 7 watt tube light 
and a 17” TV 
(Black/White) 

A 60 watt panel, 5 x 7 watt CFL, a 80AH 
deep discharge battery, 
a charge controller, a frame and cables 

4 
Hours 

34,400 
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11 
4 x 7 watt tube light 
and a 17” TV 
(Black/White) 

A 50 watt panel, 4 x 7 watt CFL, a 80AH 
deep discharge battery, 
a charge controller, a frame and cables 

4 
Hours 

29,500 

12 
3 x 7 watt tube light 
and a 14” TV 
(Black/White) 

A 40/42 watt panel, 3 x 7 watt CFL, a 
55/60AH deep discharge battery, 
a charge controller, a frame and cables 

4 
Hours 

23,600 

13 
2 x 5 watt CFL or a 5 
watt CFL 
and a tube light 

A 20/21 watt panel, 2 x 5 watt CFL or a 
3watt CFL and a tube light,  
a 30AH deep discharge battery, a charge 
controller, a frame and cables 

4 
Hours 

13,100 

14 
2/3 LED (18/36) light 
or 
a 5 watt CFL 

A 10 watt panel, 2/3 LED light or a 5 watt 
CFL, a 18AH battery,  
a charge controller, a frame and cables 

4 
Hours 

9,800 

 

GS SHS 2005

46 SHS

SHS

SHS

SHS

  

 

15:  Grameen Technology Center  
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16:  Grameen Technology Center  

 

(3) SHS  

GS 1 SHS

10%  

1

1 SHS

2011 10

2 050 50 Wp  
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17:  GS  
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18:   

SHS
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19:  GS  

IDCOL CDM CDM CDM

coordinating/managing entity IDCOL  
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   III-3  

Grameen Shakti 3 SHS ICS 2

500

2012 5 22,662 19

2015 20 5 . 

 

20:   

BOP

ICS 2

ICS

ICS

Grameen 

Shakti  

IDCOL (NDBMP)

4.8 m3/

.21 2.4 m3/  

                                                   

21 
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13:   

Size 
(capa- 
city) 

(m3/d) 

Working 
hours of 

one single 
burner 

Daily cow 
dung 

required 
(kg) 

Daily 
poultry 

droppings 
required 

(kg) 

Approxi-
mate 
plant 

construc-
tion cost 
(Taka) 

Technical 
& super- 
vision fee 

(Taka) 

Mainten-
ance fee 
(Taka) 

Total 
Plant 

construc-
tion cost 
(Taka) 

Subsidy 
(Taka) 

Down 
Payment 
(15%) 

Monthly 

Install- 
ment 

(Taka) 

1.6 m3 3-4 Hours 43 kg 23 kg 
20000 
Taka 

5000 
Taka 

700  
Taka 

25700 
Taka 

9000 
Taka 

2505 
Taka 

686  
Taka 

2.0 m3 4-5 Hours 54 kg 28 kg 
23000 
Taka 

5000 
Taka 

700  
Taka 

28700 
Taka 

9000 
Taka 

2955 
Taka 

809  
Taka 

2.4 m3 5-6 Hours 65 kg 34 kg 
27000 
Taka 

5000 
Taka 

700  
Taka 

32700 
Taka 

9000 
Taka 

3555 
Taka 

974  
Taka 

3.2 m3 7-8 Hours 87 kg 45 kg 
35000 
Taka 

5000 
Taka 

700  
Taka 

40700 
Taka 

9000 
Taka 

4755 
Taka 

1302 
Taka 

4.8 m3 
10-12 
Hours 

130 kg 68 kg 
42000 
Taka 

5000 
Taka 

700  
Taka 

47700 
Taka 

9000 
Taka 

5805 
Taka 

1590 
Taka 

 

Grameen Shakti 4.8 m3/

 

 

• 15% 85% 24 8%/  

IDCOL Technical & 

Supervision Fee  
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21:   

IDCOL

 

4.8 m3
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22:   

Grameen Shakti HQ

IDCOL IDCOL

NDBMP

PDCA  

Grameen Shakti

CDM

Grameen Shakti

IV 21  



 
 

50

 

23:   

 

24:   



 
 

51

   (ICS) 

Grameen Shakti CDM

 

10%

2

LDC  

Grameen Shakti ICS

 

  

25:   

ICS

Tk 1,000 /

 

• Single mouth Tk 760 
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• Double mouth (medium) Tk 890 

• Double mouth (large) Tk 1,090 

ICS SHS 2 IDCOL

 

J.P. Morgan CDM 497122

CDM ICS

CER ICS

 

 
26:  ICS  

2 1

20112 5 49 6,244 2015

500  

 Grameen Shakti  

SHS BOP

Grameen Shakti

12 36

 

                                                   
 
22 http://cdm.unfccc.int/ProgrammeOfActivities/poa_db/SE7XIMKF8NYVOTL16BW3U45C9ZDGAP/view  
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Grameen Shakti Grameen

 

IDCOL

 

SHS 98% 90%

SHS GS  

 

 >  

23

GS GS

90%

 

II-4.  

 

SHS  

SHS

 

Grameen Shakti

Annex  

 SHS:  

SHS SHS-MU SHS

SHS

100  

                                                   
 
23 : 8% : 6% : 10%  
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2

SHS-MU

Annex  

 SHS:  

SHS-MU 82 82% 55.7 Wp 50 Wp

7

SHS-MU

1 3

SHS-MU 4 SHS 50 Wp

146 Tk

SHS 3 450 Tk  

SHS SHS 324 Tk

SHS-MU SHS 324 Tk

450 Tk 800 Tk

50Wp SHS 3 740 Tk

SHS-MU

3,000 Tk SHS-MU

450 Tk SHS-MU  

GS 4 6

GS SHS

SHS-MU

GS

GS PR  

SHS-MU 60 60%

1/3

SHS-MU 249 Tk

SHS-MU SHS-MU 150 Tk/

SHS-MU 100 Tk

SHS-MU SHS 7

 

SHS-MU

SHS SHS-MU

324 Tk 249 Tk 70 Tk



 55

SHS-MU

 

SHS-MU SHS

GS SHS 10 Wp 20 Wp

SHS GS SHS

20 Wp SHS-MU

SHS —

—

SHS  

0 

50,000 

100,000 

150,000 

200,000 

250,000 

2007 2008 2009 2010 

U
n

it
s 

10W 20W 30W 40W-41W 50W 60-65W 75W 80-85W 130-135W 

27:  SHS  

:  

(B-MU)

4.8 m3 (BD)

 

B-MU 500–10,000

BD

B-MU 145 B-MU 333 216 1,230
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2

GS BD 2 B-MU

 

 :  

B-MU 98% 1,500

1,500 10 m3 BD 4.8 m3

BD 94% IDCOL 4.8 m3

BD  

24 80%

BD 2 4.8 m3 BD

IDCOL

B-MU

B-MU

BD  

8 2

1% 3

500 Tk/ / GS 1,590 Tk/

B-MU BD 1,000 Tk

2 3

B-MU  

8

4

B-MU 9

BD B-MU

 

B-MU BD 50 m PVC

                                                   
 
24 Zaman, Sheikh. 2007. The Potential of Electricity Generation from Poultry Waste in Bangladesh.  
A Case Study of Gazipur District. M.Sc.-Thesis in Energy Systems and Management. University of 
Flensburg, Germany. 
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BD 21 100 m

300 m BD

500 Tk

2,000 Tk B-MU

1,000 Tk 500 Tk

 

B-MU 500 BD

9 BD 3

B-MU

 

8

 

B-MU B-MU

1,230 B-MU

B-MU 97%

B-MU

 

II-5.  

  

 

2.4 m3/ 3.3 m3/

4.8 m3/ 8 2

3
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0.8 kg 1.0 kg

10.9 kg 8.1 kg .25 11.8 g/

36 g

2010 5 7,203 Tk 11,480 Tk 59%

.26 

 

3  

•    

• (contract poultry)   

Bangladesh Rural Advancement Committee 

(BRAC) Aftab Bahumukhi Farm Ltd (ABFL)

 

•   Day-old chicks (DOC) 25% 20%

Kazi Farms Group Paragon Group

 

14:  27 

( )  

100–249 15,000 

250–499 35,000 

500–999 45,000 

1,000–4,999 12,000 

                                                   
 
25 Prabakaran, R. 2003. Good practices in planning and management of integrated commercial poultry 
production in South Asia. FAO ANIMAL PRODUCTION AND HEALTH PAPER 159. 
26 Bangladesh Bureau of Statistics. 2011. Household Income & Expenditure Survey Key Findings and 
Results 2010. 
27 BCAS. 2005. Feasibility Study on Biogas from Poultry Droppings in Bangladesh, in GTZ-Pure/Power 
Cell/Sustainable Energy Unit Project. 
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5,000–9,999 8,000 

10,000–50,000 1,200 

> 50,000 50 

Total 116,000  

 

 

  

  

  

3 200 6

B-MU  

B-MU 3,000 6,000
28  

1,000–3,000

96% 8 (56%) (28%) .29 

ABFL 23%

7

2,000

95% 87%

.30 

 

                                                   
 
28 Bangladesh Bureau of Statistics. 2011. Farm Poultry and Livestock Survey 2007-2008. 
29 Begum, I.A. 2005. Vertically integrated contract and independent poultry farming system in 
Bangladesh: a profitability analysis. Livestock Research for Rural Development. Volume 17, Article 
#89. Retrieved October 24, 2011, from http://www.lrrd.org/lrrd17/8/ara17089.htm 
30 Shah, S., Sharmin, M., and Haider, S. Problems of small to medium size poultry farms – Bangladesh 
perspective. Agrovet Business Unit, Opsonin Pharma Limited, Dhaka-1000, Bangladesh. 
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B-MU

GS

BD 10% BD

B-MU  

BRAC ABFL

IDCOL BD

PO

B-MU GS

B-MU BD

 

 

BRAC ABFL B-MU ABFL

ABFL 500 1500–2500

B-MU  

  

IDCOL NBDMP 8

4.8 m3

 

3  

• 1–3

65

 

• 1–5 NGO

NGO

 

• 10–20

 

(informal system)
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(formal system) 2 90%

Bangladesh Milk Producers Cooperative 

Union Ltd. (Milk Vita), Grameen-CLDDP, Arong, Pran, Amo-Milk, Aftab Dairy, Tulip, Shelaidah, 

Bikrampur Dairy, Savar Dairy Milk Vita

 

15:   (2007) 

Dairy (established year) Average milk collection 
(litters/day) 

Smallholder milk suppliers 

Milk Vita (1973) 200,000 150,000 
Amomilk (1996) 10,000 5,000 
Tulip Dairy (1998) 3,000 2,000 
Arong-BRAC Dairy (1998) 80,000 70,000 
Bikrampur Dairy (1998) 10,000 4,000 
Ultra-Shelaidah Dairy (1998) 10,000 4,000 
Aftab (1998) 8,000 4,000 
Pran (2001) 40,000 30,000 
Grameen-CLDDP (1999) 7,000 6,000 
Rangpur Dairy (2007) 8,000 7,000 
Akij Group (2007) 4,000 500 
Grameen Danone (2007) 1,000 From CLDDP 
Sava Dairy (1974) 3,000 From own farm 
Army Self-consumption From own farm 

Total 384,000 284,500 
Smallholder milk producer:  Person or household, often landless or without assets, engaged in milk 
production for economic return on surplus milk, usually owing up to three cows. 

1999 5

15%

NGO

 

II-6.  
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1 6

 

B-MU

 

  

 

16:   

  
 

 
 

 
 

 

10%

 

 

 

LPG

70%

50%  

 
 

(10% 31) 
  

 25–35% 20–25% 25–30% 

 
 

 
LPG 

LPG 

  
 

(3000 4000 ) 
 

(30000 ) 

 

                                                   
 
31 Heinz Schulz and Barbara Eder  
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1 6

 

 

28:   

6,500 35 m3/ 2

4 10 kW 50% 50%

6 /

48  
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29:   

GIZ

200 ppm
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32

 

GIZ

Felix

 

2,000

6 9 m3/ 10

LPG

 

 

30:   

 

IDCOL

                                                   
 
32  
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31:   

kW

 

 24  

  

 

101–400 kWh/month: 

4.29 Tk/kWh, from 400 kWh/month: 7.89 Tk/month  
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15%

15%

4 5 Tk/kg 15%

8 Tk/kg  

IDCOL

37

 

85% 6.0 kW 26.8% 56.2%

85.0%

  

 
32:   
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II-7.  

Grameen Shakti  

 

•  

•  

•  

•  

•  

 

/

 

 

 

II-8.  
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Grameen Phone
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III-1.  

4.8 m3 B-MU IDCOL

 

17:  B-MU 4.8 m3/ 3  

: Tk/  BD  (A) BD  (B)  (B–A) 

B-MU  –12,000 0 12,000 

 
500 Tk/ /  

0 18,000 18,000 

Grameen Shakti
15% 8%/ 24  

0 –19,080 –19,080 

B-MU  
1, 2  

–12,000 –1,080 10,920 

B-MU  
 

–12,000 18,000 30,000 

    

4.8 m3 BD GS IDCOL

BD

B-MU 4.8 m3  

18:   
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III-2.  

B-MU B-MU 1,000 Tk

500 Tk

B-MU

 

 

III-3. Grameen Shakti ( CDM) 

4.8 / BD

IDCOL PO 9,000 Tk

GS

SHS

(Kalihati/Tangail)  

BD

GS GS

3 2 NGO 1

GS  
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33:   

 2,000

14.2 

m3/ 2010

3

17

8

Tk

4.8 m3/

80,000 Tk

300 Tk/

500 Tk/ /
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GS BD 2011 2 )

 
34:  Grameen Shakti  

1884 

1334 

1239 

1052 

796 

767 

586 

521 

495 

452 
432 

135 43 37 

BD ( )

Bogra 
Rangpur 
Mymensingh 
Tangail 
Khulna 
Faridpur 
Sylhet 
Chittagong 
Comilla 
Habiganj 
Feni 
Barisal 
Patuakhali 
Shariatpur 

 

35:  Grameen Shakti ( )  



 
 

74

 Grameen Shakti  

BD GS  

19:  4.8 m3 BD  

 Tk US$ 

BD  47,700 691 

(15%)  5,805 84 

BD  4,000 58 

PO  38,158 553 

IDCOL PO 80%  30,526 442 

PO  7,632 111 

PO  5,000 72 

 US$1 Tk 69   

GS BD

GS BD

BD 500

IDCOL (5,000 Tk) BD (700 Tk)

BD 23 100

 

B-MU

IDCOL

GS

 

III-4.  

Organic manure, 

compost, farmyard manure, decomposed poultry litter/droppings, dried bioslurry Organic 

Fertilizer
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20:   

  
 

m3/  
 

  

 
 

230  
70 × 2  – – 5 Tk/kg 

 – –  4 Tk/kg 16 Tk/kg 

 
 

2,000  
9 × 1   – 4 Tk/kg 

 – –  3 Tk/kg 
20 

Tk/kg* 

 
 

20,000  
70 × 2  
30 × 1  

 
 

– 8 Tk/kg 

*  

180

8 .33 

 

BD

B-MU

 

III-5.  

Grameen 

Shakti

B-MU

2  

•  

3

 

                                                   
 
33 Ahmed, S. 2011. Urea Fertilizer for Bangladesh – Challenges and Opportunity. Journal of Chemical 
Engineering, IEB. Vol. ChE. 26, No.1. 
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•  

9

 

GS
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IV-1.  

I PEAR

CDM

Grameen Shakti CER

VII  

CDM

PoA CDM

IDCOL PEAR IDCOL CERs CDM IDCOL

Grameen Shakti  

CDM Grameen Shakti

 

CDM PoA-DD CDM

Annex 5 CDM

 

 CDM PoA  

CDM

CDM

 

CO2

10

10  

CDM PoA CDM

Coordinating/Managing Entity (CME) Grameen Shakti

PoA IDCOL SHS

CME IDCOL CME  
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CME CDM CDM PEAR CME

IDCOL CER  

NDBMP covered ( 4.8 m3/d) NDBMP not-covered (>4.8 m3/d)

IDCOL

Digester Owner Households

Grameen Shakti & other POs, etc.

Digester Owner Households

Biogas User Households

PoA CME

ReportingSupervising ReportingSupervising

Reporting
Payment for BD

Reporting
Payment for BD

Supervising
BD installation

Supervising
BD installation

Payment for gasGas supply

CPA Operator

Compilation of all 
necessity 

information and 
report to the CME.

Installation
Maintenance
Monitoring

Biogas User Households

Payment for gasGas supply

Biogas User Households

sPayment for gassPayment for gassPayment for gassPayment for gasy f gy f gGas supplyGas supplyGas supplyGas supplyypp y

 

36:  CDM PoA  

PoA IDCOL (NDBMP) 4.8 

m3/ GS POs 34

CO2 PoA
35

PoA

 

PoA

(Component Project Activity; CPA)

                                                   
 
34 IDCOL PO NGO

IDCOL PO
NGO CDM PO  
35 
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CPA 1
CPA 2

CPA 3

time
 

37:  CPA  

CPA CPA-DD

CPA-DD

/  

CPA 2011 12 13

CDM Web 2011 1 31

CDM

 

 CDM  

CDM

PoA

SSC WG CDM

PoA CPA

inclusion

CDM  

36

Regional default value for woodfuel consumption per person and household

2012 6 SSC WG
                                                   
 
36 Call for inputs on standardized baselines in SSC methodologies for displacing non renewable biomass 
http://cdm.unfccc.int/public_inputs/2011/eb63_03/index.html CDM

fNRB ICS PoA
fNRB SSC WG

LDC  
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CDM

 

  (Eligibility Criteria) 

PoA CDM (CPAs)

PoA CPA

DOE

PoA PoA

 

• CDM CPA

CDM

8,000

500 /  

• CPA CPA inclusion

PoA CER

CPA-DD  

• IDCOL Grameen Shakti

CDM PoA PoA-DD

 

• Grameen 

Shakti ICS (improved cookstove) PoA ICS

 

DOE inclusion

PoA-DD PoA-DD

DOE

 

  

PoA CPAs AMS-I.E.
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BBL
y

CDM EB

2012 6 SSC WG .37 

NOP
HH,y  

BPJ
y = BHH

PJ ⋅ NOP
HH,y 

365  

NOP
HH,y  =  (1/365) ⋅ rOP

y ⋅∑i ni,HH,y ⋅ ADJICS,i 

ni,HH,y i

rOP
y 

ADJICS,i (ICS) ICS

 

ni
OP

HH,y  

•  

ADJICS,i  

rOP
y 

 

• IDCOL Annual Biogas Users Survey  

 

IDCOL

 

                                                   
 
37 CDM WG

CMP CDM
PoA-DD
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PoA CPA

 

CPA CPA inclusion

CER PoA CPA-DD

CPA-DD

inclusion DOE  

PO Grameen Shakti

1,300

4 NGO CME

IDCOL  

CDM

ni,HH,y

CDM

BD Annual Users Survey

 

IDCOL CME

IDCOL  

IDCOL NDBMP

 

Annual Biogas Users Survey
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21:  CDM  
Categorization

Time-Variant (monitored)
Informed when changed
Fixed (invariant)

Database info
Activity implementer (e.g., PO's name)
Other info for non-PO implementer
(name, representative,address,  contact info)

Digester-wise info unit/form CPA-DD Monitoring Report Monitoring frequency

Digesetr-ID IDCOL's digester ID Y Y
Digester capacity [m3/day] Y Y
Owener's name Y Y *1
Owener's address Y Y
Owner's phone no. Y Y
Starting date of construction dd/mm/yyyy Y Y
Starting date of operation dd/mm/yyyy Y Y
Installation inspection [yes/no] Y Y
Status of operation assumed to be OK Y *2
Not-in-use period (from start) dd/mm/yyyy–DD/MM/YYYY assumed to be none Y
Not-in-use days (from start) assumed to be none Y
Maintenance record Main reason assumed to be none Y
User household numbers (incl. owner's) Y Y *1 + Monthly confirmation

Under NDBMP? [yes/no] This info is not for CDM.
Microcredit user? [yes/no] This info is not for CDM.
Main Feedstock type Cow dung or Poultry litter This info is not for CDM.
Number of cattle or chiken This info is not for CDM.
Slurry/sludge use [no/own/fish feed/sales] "own"+"sales" can possible
Power generation coexist? [yes/no] This info is not for CDM.

User household-wise info (incl. owner's household) as the sub-category of the digester
Household-ID *3 Y Y Same as "user household nos"
Representative's name Y Y ditto
Address Y Y ditto
Phone number Y Y ditto
Digester owner? [yes/no] Y Y ditto
ICS ex-user? [yes/no] Y Y ditto
Number of biogas cookstove burners Y Y ditto

Major change
Separate "digester-wise" info to digester-wise and "household-wise" info (sub-category of digester)

*1 In case some change are made, the owner of the digester shall inform the PO.

*2 [Microcredit users]  Monthly basis for the period of payment of monthly installments. 
[Non-microcredit users and post-payment period]  Mandatory to inform the PO for not-in-use period and its reason (specified in the contract).

*3 Linked to the Digester-ID

ER = 3.83 * (1/365) Σhousehold (number of properly operated days of the originated digester during the period) [t CO2]  

IV-2. PoA-DD, CPA-DD  

PoA-DD Annex 5

CPA-DD   

Local Stakeholders’ Meeting 10 3 Gazipur District Mowna  
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38:  Local Stakeholders’ Meeting  

DOE Gold Standard 2012

2 15–18  

 

39:   

IV-3. GHG  

CO2  

3.83 t CO2/ /  

PoA-DD GS 500  
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1.5

GS 2015 20 5,000 ICS

CDM 2012 1  

22:  CO2  

 

 

GS 2 SHS ICS

IDCOL

 

IV-4.  ERPA 

PoA-DD, CPA-DD IDCOL CER (ERPA)

PoA PEAR

CER CER  

CER Gold Standard

Gold Standard

ODA Gold Standard

ODA

Gold Standard  

CDM JICA
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(GEC) CDM FS 23

CDM

.38 2012 8

2  

                                                   
 
38  
http://gec.jp/main.nsf/jp/Activities-Feasibility_Studies_on_Climate_Change_Mitigation_Projects_for_C
DM_and_JI-FS201104.  
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V-1.  

BOP  

  

(1) BOP

( )  

(2) BOP

SHS .39 

(3) /SHS 40 (
) /

 

  

(1) 
SHS

. 

(2)  

                                                   
 
39 ICS ( )

Grameen Shakti
 

40 SHS
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( ) (
)  

 SHS
BOP

(
)  

(3) BOP

/  

(4) 

1/2–1/3 (
)

 

(5) 
3

 

(6) 

 

  

(1) CDM CO2

 

(2) 
 

(3) 
 

(4) 
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(5) CDM LDC
( )

 

V-2.  

 

 

 

23:  41 

 

20

 

                                                   
 
41 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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