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95,

! H 8 : The World Bank, Introducing Energy-efficient Clean Technologies in the Brick Sector of
Bangladesh, June 2011.

2 g8 : H.R Khan, Assessment of degradation of agricultural soils arising from brick burning in
selected soil profiles, Int.J.Environ.Sci.Tech., 4(4) :pp.271-480, 2007.

8 Hi# : UNDP, Technical and Financial Fact Sheet, 2011.
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Flz. ZLDRSLALIEANICHEELTWSRH, KEDBRIZCESEINTLNS,
NOTSTOABEE L UER NGO (. COMEZHBRT L. BRMEBREE
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BOBAAEVWSAERERLHD . EEOFHHFAUINA 11,4804 5 ($51 5M)

THDIEEEZDE. CNFFERBIZKELAETH S,

BE -4 ATy FRITVEOHSIAOANS THIE

4 8 : The World Bank, Dhaka:Improving Living Conditions for the Urban Poor, 2007.

5 http://www. habitatbangladesh. org

6 8 : |jaz Hossain, Impact of Brick kiln pollution on Dhaka City, BUET, 2007.

7 W8 : The World Bank, Introducing Energy-efficient Clean Technologies in the Brick Sector of
Bangladesh, 2011.

8 HH : Ministry of Planning, Household Income & Expenditure Survey 2010, 2011.
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9 Hi# : UNDP, Technical and Financial Fact Sheet, 2011.
10 4488 : H. R Khan, Assessment of degradation of agricultural soils arising from brick burning in
selected soil profiles, Int.J.Environ.Sci.Tech., 4(4) :pp.271-480, 2007.
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—— H— R (40 5%) . TE-BRE (31 3%) . BHNKEE (19.3%)
5 (2012 4 R 1E)
o on Bih . 239,92 B L
wH 7 BA - 333098 KL (2012 &)
B BEE (—v FERC) (39.5%) . =9 FH <7 (39.1%) .
MEANEE 3.7%) . Pa—FHRE (2.9%) | FZRE (2.4%) .
_ Ly - FEZREA I (1.5%)
ERRRME A - S (12,35 . BHE (0.5% | LS (6.5%) . Mk
22(6.3%). BREMG 1% . TSRF 4w« T4 (4 3% . HiEw
B (3.8%) . 487E (3. 8%) . #5AER (3. 1%) . E%E (2. 8%) (2012 ZEFE)
B KB, FA4Y., EEH, 5V ARL U 4 8YTF. A
FE, RN)LF¥—, A4, BR
ERHAMFE BA:PE, A1 F, YUAR—IL, EE. BK, IL—L7F
(2012 £ )
S (BEE. .
HWEE) pooxe | HOEEL
A a9
BBL— 13K FL=19.10 571 (2012 EETH)

FNVISTUVADRFEERF T A~EE6 AR, 2012 FE(E, 2011 F£7 AN 2012 F6 ARFET,

NT ST 10RFE, BFOMMBEFERFOXLEEZZTANLDH, 2003 Fhn
52011 FETEEGPHEREFS 7~6.3%DHETHBELTHEY .. SLVEERERERZ R
LTWa (B 2-1), &=, 1 AH1=Y D GDP WOHEEEYMESIE 2003 £, 5 2011,
202 F (A TH2EOBUVERLTHEY CHETSARRICHRL TS (B 2-2,

2_3) o :@%%

LTI, REGBECBNTHEZEORENHER. LEM/NS

DADENERBE. REEI I —DRELEBEREVEERAHIT oD,
AT, RELEEOBNFTEHEDBNERITKET SLHHVKREIBENICHRET
Hd-H. EXEDZAILEEN - BRFOEBEA VISOBENRELL->TNS Y,
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U7 [Vx baiffA e PR AER] OU =T A DR NV TTT o OIERENREIRITE O T — 4 (2013 4R
5H 28 H¥EH) #MMT, (http//www.jetro.go.jp/world/asia/bd/stat_01/)
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NOTZT20E - g NEEIRELREEZ R 2-3I12R7,

201 /12 EEDOXHNEZIRELRE (BHRAA—X, @MHMIX (EPZ) k<) (X34 {E
9,220 5 KJLT. BI4EELLD 58.5 %L o1=, 2010/11 FEIX, ERERIHD &,
IVSZTIIT - EEAN BT ERBRELO TV, 2011/12FETY—E
A, BME, b2, RE - JL, BRNIGENEML., REITBLEWNEEANLK
L=,

E - iR Tl BEA 1614 Y ., 248 4,800 5 KILTEMAD 70. 1% % o 1=,
BEMNSDHEERED 97.7%IF 1 #ICLSTLE, I73VENEF - EREAEE
DEHENEOHVT LD, HEVWTERERBEOZWIEICZSA., 1 F, #5304, R
SUh. YUHAR=IL, BEADNHALL, FAIEBRNT - BKEERE. 41> FI&
BLEVWKETZHOMREZELIZHR I TS,

ABAMNSDIKREG 81705 FILTHIEELN 8ELL o=, 5 HDOERENHY.
BR-EMELSH . KHRORUEIH. . WE2H FHERRE2H. Y—EX 1 #,
LED&E 1. (EE 14 TH o1z BRABHTIE. EEFEWVITET STV IL—T
LDERBELELT, EVVDORHMTHAREDHIE - MIEEHR. KORIZTKDY
Ny DI - BRESHDBILGENERINTL S, KORIF, BRAGHENRA
HEIEBEFBRBELUR) 2 —LY—2F2—4Fy MIEXEKRZHEDS, TOIEDL.
—7ONMISAKFLED N LOEHFRTAIENAFREZEE, £-. METBHIL.
Sy HEaERIC T LED BEAE D TIHEERIT b,

2012713 FEEIZCA->TH L, BRAGHFTZRYACEENETERETHY. RS
FHRMEERELDERFRHZRILL. —HEDHZGHAILTERTEZRHMIBT S,
. F7—RAMUTAYUTIE 2013 £7 BIZY—S X LESRRELT, &y
ATRIZTZIo2=900 2 FHEHET S, TEOREEOBENOSSITE
BLEEBRELR, SHRESHTHUTLS'S,

18 g o1 FOMRESEBEWRE NUHSTFoa 2012 ER
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® 2-3 NUUSTYA0E - HEATREEEE <EHA—X >
(EfZ: 100 15 KL, %)

2010/11 /& 2011/12 &

E] cof L] 3D U
B2E 1,738 2,448 70. 1 40.9
24 1 201 5.8 14,010.9
2N 16 197 5.7 1,169.9
T4 22 132 3.8 495. 4
AUVSUh 1 99 2.9 9,360.5
SUAR—I 35 92 2.6 162. 6
BHA 10 82 2.3 685. 6
HhE 19 48 1.4 160. 7
N 1—H5HEE 0 32 0.9 13, 006. 6
kA 40 21 0.8 A 340
JILoT— 0 23 0.7 11,257.5
FE 29 16 0.5 A 437
AA R 1 12 0.3 1,646.3
TL—=7 25 11 0.3 A 57.8
PAZ RS 0 9 0.3 2,958.3
KE 170 8 0.2 A 953
=X 2,203 3,492 100.0 58.5

CEHEMIR (EPZ) ~DHEEIFE<,
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2-2 NERELMRICET 5 RIEBERAOEHIE

NOTSTULNEXERBICIRBRENEETHS LMD, 1980 EXMSEIC
L DIREBEREBENERE o=, FHIELCORIFEL DX THERMBKRE (BE - &
) E RU INUTSTOaHBHEMIRTEI OFIE (1980 £) THD, S HICR
Foro—/NLeicEn, BRSNS 2B T RESBPAORERED-ODEMHEERE
DORLEMLNATEY. BEFT (B0 AHKZE (1989 £ HEFE) L', BOI Board of
Investment) & I(FREMPADKERELZENE T HHEATHD, FLHBREA VT«
Tk, BiHEEEECHRELXEHALENFLTH D,

1) FEF
NUTSTOAIZEIT5HEIE. UTOEEYTHDY,

OF:IN]
> R L5 LEBOHRE
R EHEE : 27.5%,
- HAIELFZEE - 37.5%
XEZERDSH, BN 20%ZEBZ HIEFIL 24. 5%, BELA 10%ETEHDS
X (F 37.5%DHEAERA SN D,

> BEXRBORE
ETBIEE (ELZ) - 45%
- EEREE (E15) - 35%
- ERE (BR1T - RER) @ 42.5%
s RX—F v b 37.5%
- IXCRIEE ELES) - 42.5%
- IECEEE (B - 35%

@ f{thnfm{ER: (VAT)
> {FhnfHEfERR (VAT) : 15%

@ BEAFTEH
BARERE. FRICKY 5 BREICHOMNTINS, RIEFHEEE 3,000 25 TH
é (i 2_4)0

W HE: O bA - FYNEBER. TR2 2EEEBNBAFERE VIS5 TL10BEFHEE. 2010
0 s Tz bO BHAESRRAER NP5 TFa BEll oYz IS4 M 2013FE 11 B21 B8
# (http://www. jetro. go. jp/world/asia/bd/invest_04/)
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K 2-4 NUTSTUADEAFEHRE?
65 BAED B %gﬁiigﬁ HREEE B
~200,000 2 5 ~225,000 2 A ~2175,000 2 A i
200, 000~500, 000 % H 225, 000~525, 000 2 A 275, 000~575, 000 %2 A 10%
500, 000~900, 000 % H 525,000~925, 000 % A 575,000~975, 000 % H 15%
900, 000~1, 200, 000 % H 925, 000~1, 225,000 % £ 975, 000~1, 275,000 %2 H 20%
1,200, 000 2 1 ~ 1,225,000 2 H ~ 1,275,000 2 # ~ 25%
ERENEAEAFER - - 25%

2) —EMEHREYN
NOT5ToaldE, 1991 F£2 AIC, BAL Z_EMBHEN (CEFEHRHLICET
H_ERBERMEE ZHELTVLS, FHORBEIUTOEEY THS,
> FIF~DERH
- 10% LA
> BEADRRIE
AN 5% (BEHEZILSEAND 25% LU LK EEB L TLVSHIHEEI1E 10%).
BA:10%, NS TY1ENBEDHEA : 25%
> AAVILT 14, BRI 58K
- 10%
> faH - BN~ DERF
- LBRREECA 183 BULEFELZETERINS,

3) HEmER TR OB
EHEUVREBAOBEAIZITEE 7. 5%0OEBNSNNY . ABGOEMAZELEMD CFR
MEED 10WATESN TS, BL. BMHERERICIIUTORRBRIEENH S,
i) 100% R HERDIZEE. BEAREBE & VRS &IZHISEARBRARIRS L
%, BL. &% (7.5%) XR|TRETERT 5. BBRERICHERY
EERANTIDELH D,
i) TO%LL LB RE (FyAh, Fu2IULSN) OBE. REBIE 2. 5% IiHEE
Shd, BL. B (5% (FRITRIETERT 5. BERERICHEDR
HWEEZRAT ILENDH D
i) TR EERHEE (Fy A, FyaTY) OFE. RERHRIENEHEEND,
BL. BHS (2.5% [XBITREETERT 55, BBRERICHERNESZ
RENT E2DLENH D,
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B, EAEHS L UCREGZDOMMmER (Value Added Tax: VAT) [F&FREINT
Wb, PHMEBZEAT 25 S (XN TOREBERICFHE L Y EREMEESRD 10 ELL
EHBZ L #EEBHT B FapsEBAZE (LIFE SPAN CERTIFICATE) AW E(Z/ B,
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2-3 BEEXEICHT S BHEBUEROEHIE
1) LUABXICET 2RBEERCERE
O+

LUHEEIE. "I FT2a1DMPD1%IZESL. 100 AOERERIHT
PRENEEREETHD, LHOLELNL, ERINTLELUHABRENKRS
BT, TRILF—PEABIHICHL DEXOEMTHY . LUABEKICEDONLE
IO LHH SN B84 EHME (PM, SO,. CO, CO,. NO) (X, KRRELOEHFEAL
EDFANGREMEESIEEI LTS,

FEXHEED GHG HrHHEILFR 980 B rUIZODIXY ., LYATENESFTEHS
VAT Y S X2 —TIE, TRDOHFKRMED BRZHOITERLGH>TLY
%5 (E 2-4), £z, BEXOL U HHERE FCKE) K YHHIN D P15 PN, 51,
Ty ATHROREARTELR 150 N/FE. ERHATETERD 20%IZBEFR LTS &R
HINTLBY,

By hTHAOWAFRYME (PN, ) OREL. IBX D FCK B TIHAFRE I % 4R
[CEEEICE<H-2THY (B 2-5). COHMITEWVWT, NI 5 T2 anHEERE
HEEGuUM/B%E 2EE<EBALTINS, BH. BARUKEOBREE%E(L 3By
m&EoTHY (R 2-0). CORREEZHTIEHDH L. FOK HTIHEAHEE L T
WEWARTHBBT 2ANZLEELTLNDS, £z, AIEShz PN, s DREIE
F200umZBLTEY . NI 5T bRRICRR/FENRLUGPEOKRSTSE
REHTECOERFEEFRICHESHh, BREELLT NDRER - MEXBESE
(FEERDBEZEICELR., ERANMET. BRGAICIIRTERSEL] £ENT
W3 (& 2-6),

HRIBITHATIEL TLSIRER D CASE (Clean Air & Sustainable Environment)
O7aTxy r2TiE. 2B 11 BITRRBEDOE=F YT %#ToTW5, &
BOLR—+EHDBE. FCK BITHZAFET HHAMIC PN, OIRBEEEELT BB T
HKRIE. SEETEHEHELTLS,

21 8 : The World Bank, Introducing Energy-efficient Clean Technologies in the Brick Sector of
Bangladesh, 2011.

2 TR . HEIBER. CASE (CleanAir & Sustainable Environment) | @™z JH1 ~, 20134 12 A
FEE (http://www. case—moef. gov. bd/)
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TbEe

u £E BT
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B 2-4 HvhDHFRYEDRER?

250 - —&— Non-Brick Season —8— Brick Season
Dhaka PMox

— Seasonial AVErG)E - = = = Peaks .

B 2-6 FyhticHE T2 FRNE (P, ;) 0ATRE

& 2-5 BREICETAHFRYMERREEDLEK

23 W8 : Begum, et al., Key issues in controlling air pollutions in Dhaka, Bangladesh, Atmospheric
Environment, 2010.

24 il - Guttikunda, S., Impact Analysis of Brick kilns on the Air Quality in Dhaka, Bangladesh,
SIM-Air Working Paper Series: 21-2009

% s TERREREFARA. PM2.5 REMEZES YO S5HNSPM25 DIEA L, PN2.5 BREE%E
2TCEABED?IDD T THA b, 2013 &£ 12 A#ESR. (http://ieei.or. jp/category/special201307/)
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Q@ BEEBUR. EHIE
(A LUAEXICEAYT HBCER - iEHIE
NOTSTLaDLUAERICET AR - ZHEER 2-1I2FR7,
LUABEXICERT 2REMES S UVRBREENELULI LMD, NUTT
TOABFIEBRBER - B ZEL LU EXEOREICRYBATINS,
LOLEGDAL, LYATHOERORHEIHLIEETFONZELEDOD, WEFIC
BUNEOLVAFEBHLAEARTHY . WEROERPLEEFT~DBITHEATL

A AN
CORBEIZ DL T., EEEAKE (LT, UNDP ELVS,) [E. UMTOEEYE
L TLBS,

> IRILF—HEOLVAECHMZRST-OD. MBMGA T«
TPEELRLE, REOXERATELTWLS,

>NUTSTUABFER. BREARNADLGC, REXEZE<TH-H0A
BB TOTSAICEFIARELUVHEXEXETH-ODFHZEZ
EAELTULVRLY,

> IRLF—HEDIVDERBTADT I EXAPMENFTEL TS,

> LUAREBETROEREICHDELGEE~DT IV EANTEL TS,

> PELANLTORMHUAFIL, ESRAAFILORBEANTELTWNS,

>HEICLYAORMEEICHT HREKBEORERN DL,

26 gl - UNDP, Improving Kiln Efficiency in the Brick Making Industry, UNDP project document, 2010
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B, R, B AT

1989

2001

2002
Oct.

2013
April

The Brick Burning
(Regulation) Act of
1989

Revision of the Brick
Burning (Regulation)
Act of 1989

Brick Burning rules

Revision of Brick
Burning Act

& 2-1 LUAERICET HECKR - EHIE

RIS BMAE
IR

IR A
R/

Pz

LUABETHRMDERZZIEL. L
VAT OHAEEALIN\VT ST

:/:L—G*)J&)—Co)iiﬁo

LA TIHEOEFE TS SThe Brick
Burning Act of 1989MNIEiE, FLULVER
E &, X DOPL, Tig. BEHMKX . E
B. BFREZHROImURAICLUAT

BAERTLTIELFARNELTNS,

LA TIHBOEREE120-ftICF 5%

EHFEL-RAITHS.

COREZEIFT. Lo EEEZIRILT—
MENRKL BEFZODLEOLALA

BIT-RETHILEBHET D,

22

FRMILLFASNGGELT
E1-hV. =Rt TIERERZA
FEERNGITON TS,

N STOATIIESROSEHE
TLYAIHEO T AEHADFTET
LIFXFEAETTRETHD.
ZBBMOA(/\NT ST alboh
BEA—FT—&ER) T DiEE
D RFat=LIaiELTLVS, LTz
NoT,. ZCOREIFERSNATLY
AR

COEEFIHMAETHICTFOoN
THEY. FEIFEALEDEMED
Bull‘s Trench Kiln (BTK) & ) T 15
[FFCKDB RBZFEBITLTLVS,
LAOLAED S, BTKEI THEREIC
BEELTLS,

2013548 .. BRIICDRSTE
AL,



(B) RiEEREE. REREATE

NUH ST 1Tl BIE®E 2% (Bangladesh Environment Conservation Act,
1995) RUBRIBELIHTE (The Environmental Conservation Rules, 1997) IZ
KV, BERMARIT T HIBEEBESEA (ECC : Environmental Clearance
Certificate) MEFA L TIXWLWARSITIHEDERI - BEEBETEHALVE L TL
BV EHETIE. EXRUVBXEIRE~NOEZEEESVEEMBIBATICK Y Green,
Orange-A, Orange-B, Red [T/ #Ech, AT TV —CCEICHRE - RHEITREESE
. BHHLEDHLNTLS,

LUHERIL Orange-B (TSI, FEEFRE. VHRKRAESE (IEE:
Initial Environmental Examination). IRIEEEEHEZ (EMP : Environmental
Management Plan) 7z EZRHT 52 ENEHFFON TS, Orange-B DEZE
BUSBXE. BRI 7RUHFBRLULORESE. E. ERNVFRLET LHIHEIEHE
XIVT7TOREZELELTEY., IXV-—VELIBFEETV 7 TOEE
FRLTWLS,

BIRETIE. KR, KE. BEEVFORREENEH LN TS, LLITFITK
EXICHARIIREEEDEBZRT . AFXTHEH. ERREEEZTETT D,

1. K& (Standards for Air)

2. B85 (Standards for Sound)

3. &R (Standards for Odor)

4.;57k#EH (Standards for Sewage Discharge)

5. EX - EXEED

(Standards for Waste from Industrial Units or Project Waste)
6. X - BXEMLDHRHEE

(Standards for Gaseous Emission from Industries or Projects)

LRDRBEZEICMZ, EXOEXNLOHAPHELELLT, LUATE
DBEREN > DFIE - MEOBHEED 1,000mg/m* EFRE SN TSN, KE
ETE, BIERTOFAICEY LUABRBENG G5, BREFTE
TH%,

7 WEERATIER. TR 23 EE BAOBESR. BERH. BEELODRICET 2RERE
£ OEH 2443 A
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Q@ EE#EDZIEDEE

HRERT. EEMHESE (UNDP), 7o 7EHEIRT{T (ADB) T, NV I35 TY
ADLUAEZEIZOVWT, REAFOV L NSER PIERMBEHOBRITERET
BEHOTOC ) rEMGERTHD, UTIC, BET S0 FOBMES

G

W UNDP

A= S/

Improving Kiln Efficiency in the Brick Making Industry?

M=

IRLF—HEORVWL VABRBERMEERSES LIS
FYLVHERICERT HSEREMNRAREZRD B, CORIM
DEAIZHT HEEEMYRC I LEZBMNET D, DIEORL
LUABREDRIEEE#HALE, 16DV HRREDRE., L
VHEERFBEDX YT AELT 4 0T BHIE. ME.
BEROHELDOYR— M,

oo zy FOHME

20101 A~2014 %12 A

¥E US$ 3 million
F+— HEKIRE D 7 ) T « (GEF)
Clean Energy Alternatives (CEA) and Xian Institute of Wall
Efe/N— bF— o _
Building Materials
W5 ER1T

Javzy r4

Brick Kiln Efficiency Project®

M=

LUARBIZEWNT, YIS ) -V ZREEL. REMIC
HRATRE R LU HERICERT DS L EANET D, AT0D
TV bTIE HK 2oL o ABREEMTEFAL. Bl LR
ERA AL SR HLAEIEE (CER) #BAL. N2 Y 5T
SADVLUAEEOXIRICET 5,

Jad Y FOHRE

2009 £ 8 A ~2016 &£ 6 A

FE US$ 14.3 million
F—L)—5F— Maria Sarraf
EHEHERS INDUSTRIAL AND INFRASTRUCTURE DEVELOPMENT FINANCE CO. LTD

28 Hjj/ﬂi_

A k. 2013 4F 12 A8
(http!//www.undp.org/content/bangladesh/en/home/operations/projects/environment_and_energy/imp
roving-kiln-efficiency-in-brick-making-industry-/)

29 Hidh .

UNDP, GREEN Brick (Improving Kiln Efficiency in Brick Making Industry)| ® 7 =7

[World Bank, Bangladesh - Brick Kiln Efficiency Project] ® 7 =744 k. 2013 4F 12 A

78 (http//'www.worldbank.org/projects/P105226/bangladesh-brick-kiln-efficiency-project?lang=en)
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A= S/

Clean Air and Sustainable Environment Project®

M=

MABOTECL U AHEICELT, BT sREAHZEL
T, FYyhTHORREERELRELEEY T+ 2BHET.
RREDFELGFRRTHAIRBE L VAEXRICET HHIE
RE. BRNORKENDT—2EE - E=4 ) VI ZICEHT SR
BRAOERMTBEEZERT I LI2&Y. RRFLOBER
BERELIELLETTHEL DEORVRELL U AEEICE
9 574 E co-benefits *H 3,

oo zy FOHME

2009 &£ 5 A~2014 % 12 A

¥E US$ 71.2 million
F—L)—5— Maria Sarraf
ST 1 BE R - A

HADB

Javzy r4

Financing Brick Kiln Efficiency Improvement Project®

M=

ADB OY—RTvTA—VTNYT ST BT (PREBT)
A EHHERIT - SHBE~NOEEZN L THPREMEZH#ET
%, NITEY, +RLESERETETUNSILLUAEEE
AERIT - SR LVEEZEBY AN, FRADEFEREZT
ST ENTEEE LD,

Jad Y FOHRE

2011 £~2015 £

FE US$ 50 million
F—Ll)—5— Angian Huang
E R N STFahREBIT

MWor Id Bank, Bangladesh — Clean Air and Sustainable Environment Project] ™= JTHA k.

2013 £ 12 A#ER
(http://documents. wor I dbank. org/curated/en/2013/06/17938751/bang | adesh—c|ean-air-sustainable—

environment-project-restructuring-vol-2-2-data-sheet)

TADB, Financing Brick Kiln Efficiency Improvement Project] o= JH4 k. 20134F 12 B

(http://www. adb. org/projects/documents/financing—brick-kiIn-efficiency—improvement-project)
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2) EXREEYOERMAICEY 2EEBRCERE
@

de 2
(S

NOTSTLACET5BMANEREMHREEELE 2-8 12, EXEEVORE
8%%K 2-9I12F 7,

NTSTOARTICBIT5EEYMOREEIL 13,332 b T, ZOEH=ES
YATEF AT UoTNED S, —AT. REMOREEE S v AT T 60%. F
YATUMT 0% EBUNCNBENGVEENNZ H D,

EXREYTIE, AFOMMEEXOIHEEENL., BHEEENICDODRT YD
NZEEZL. REEXDCOEBEENIHEOTLDS, FELEXREYHAD
WEHLETICHESNA TSI ELE ., &y ATOD Hazaribagh iR IZH 115K
758 LITHAS, Narayangan] MIR(CH (T 54 R RERTS. Khulna X DiniE
HIZH (T2 T ERFEAMIE. KEFRED TRy XKy b EHoTWVE Y,

® 2-8 HMHAOREMFELEEY

s iig @ﬁ;;@% REMRER (t/8) 955
(ke/A/B) ‘ #E my | REE WH
Tuh 0.56 6, 116, 731 3,767.91 5,501. 14 4,634.52
Fyady 0.48 2,383,725 1, 258. 61 1,837.57 1,548. 09
BSYYvE 0.3 425, 798 140. 51 205. 15 172.83
7 0.27 879, 422 261.19 381. 34 321.26
Ry v 0.25 397, 281 109. 25 159. 51 134. 38
YLy bk 0.3 351, 724 116. 07 169. 46 142.76
A&t T190. 41 32,765,516 10, 839. 75 15, 826. 04 13, 332. 89
x 29 EXREVORLEE”
5 % CHRER
2008 £ 2012 &
MHERX (X5vY) %3 113,720 3, 600, 000
WEEE (EREEN h/E 22,500 34,212
REEX (EREREY) %= 53.58 68
ExER (BEREXRY b/E 277 334
BMRBRESR )y bIV/E 4,000 4,000
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@

BEBR. EHIE

EXRZEYOERFAICET 2ELBER - EHlIEZR 2-10 [TRT, THIRTIEK,
VYA VLN EHETHIERNGCREYEERZ I T BERVCEBRE G, BRI HE
B OTBAF LR+ I e s, FIETRLIZESY . BULLEEZ SN
FEMESINDSGILLE L, — AT, REYLESFETEINEEMI. XH
RO —1=BIZEK>TIY A VARG L DERRI SN TE Y. Waste Concern
I2&dE. FYDMATIE 120,000 ADA > TA—T LI 2—ELTUHAY
LIZEmLTEY., FyATADCHDE 15%IZHT=5 475 bR T BATYHA
PILERTLSELTLSY,

® 2-10 EXEEVOERFIAICET 5 EEBUR - EHIES
1B F 2 Fh

2005 | EREREENESERRRH

S L 2006 | SAEEHD YA Y LRUEEICET 355

2008 | EREEMEESR

L3 2010 | ERBEEMEE IR B

@ EEMDERFIADTHEME

AEXDEERL D HORMBOEMELGLIREVE SUREBEMMO AFAIEE
P ABICOWTHRET o716 EXME - EXREWIEIMFZHM L= G4
DIER), NVISTUVADFTEERFIEX (ZICHE) CHMHEERXRDO, £
(SRR DMRIR EMMETISN SEH SN DIMHER S v DITONWTRE L=,
BRETOHRER. MRIRIFEME LTRATE SN, BHEE TRAFENR L,
FEEMELTES ELVTDBREZELITIFRERALH S RREHSE) .
—H. RS Y DEREICEZESATLSD ., FIAFREEICOVNTHET 57
HoEHEMARFONT . =, BREDEICEDEAKICEEGYEEZEATWLS
AIREMEAE N EADhMN oz, TOM. EEEEME L T, BRIR. BEREMM
FAbNEA, BRTRIRELEABNARBETHY .. RS TS, TKERITA
A—UNENEDFHEE D (7=,

ChoDEAICLY., EXREVELAEXRORBELTRAT S LEFERA
TIXEEL L EFIBT L=,

2

MWaste Concern, Waste Database 2009] My = JH 4 ~, 2013 & 12 A#ER

(http://www. wasteconcern. org/database. html)

%

Department of Environment, National 3R Strategy for Waste Management, December 2012

27



-4 HIBDIFR (FIEDFHSE. FLERIOT—4 v FORR, TISRE, RRAERLE)

D NS ToaDLUHEE

D LUHEEDHE
NOTS5T2aTIE, LUAREEREDH. EIEOE. EUEENEORE
ICIEGECFIHESATWS, FEEBEICIIEHMICHHMNFASINTE A, &F
REOKER. BEETMHENREMICHRL. BETEHLUAZETELGEREMHBLEL
THEATIEENMEZ TS, F-. ENTERABOHEBARLIATNS I L,
LUADBFAINTVWSIERLELGE>THEY., FYHTRHNTIE H4%DEETLUHA
PEEMFE L LTEASIATLS (X 2-11),

x 2-11 Ay AhHRICE T 2 EEDEEMY

BED EFEH %
Hio, M 342, 820 31
iE 125, 467 12
% 142, 319 13
R4 2,969 <1
LyAi/EA2 b 471, 803 44
= 1,088, 378 100

LUAEZEF, FEHNFBHTHY ., THFEHICBTONEENGTVFOEH
N, —EEXELTRMFIESATHWVEVEDOD, BKRTEANALYT ST am 6P
D 1%IZFSL. 100 PAOERZRIH T SRENERELEREL>TWLD (R
2-12),

—7A. BAEFERSATVWS LUV ABRREORSHIZ. TRILF—EINBIFIC
LAHBROBEMEE>THEY.,. LYATHHIERT HF v hmdtEHs S X2 —T
X, TADHHFRMEDEER LT > TS,

3 il - The World Bank, Introducing Energy-efficient Clean Technologies in the Brick Sector of
Bangladesh, 2011.
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xR 2-12 NOTSTOaDLUHEE 2011 F) ¢

NS A—A B
LUABRKE (RREN) OEHE 5,000
LUABRKE (RAHFR) OEFHH 20
FRL U HRER 172 (&M@
EHEE 830{E4 H
GDP ~DEMKE ~1%
AxHEE 3505 k>
ARMALE 226184 H
HFRMEES 1905 kv
CO2 HitH & 980 /7 kv
EREH X oaxO#E. ERET) ~100 B A
BEEXORERE 5. 6%
RO0ERIZBFEILUHEXORERE 2-3%

NUTSTL2DLUABRBERMOKRTEER 2-13I12R7,

Lo AR ZEDRIMIE. Fixed Chimney Kiln (FCK E) A% 9 B3R < 2555 H%.
BT (EABIRIZIERNE T, KKDEEGBFERRELGH>TS, AKREAD Ziglag
Kiln (ZigZag ®) ®XRZKHARXEEHET S Hoffmann Kiln (Hoffmann £2) (& FCK
RICHER BRREARFREDLEVS EEICHT 2HN T D BHITEEG O HHK B,
BREEFHET B Hoffmann BD/NA Ty EN—2320THY .. TRILE—PE
NEL, RRUEEDNB o 51=6. EERFETE (UNDP) OHIKIRIET 720 T«
(GEF) AY 2006 FEICEBALI-HMTHD. LM LGEA L., #HIIREEEN FCKED 10
BLUEEE<,. BEREFLEIIRLTI%REBETH D,

= 2-13 NUOSTLaDL U HBBZERMOIRR (2009 4F)

- TR AT

D517 ma | FREHTE iy | S TRERE
FCK =4,500 92 15.8 91.4
liglag =150 3 0.6 0.0
Hoffmann (# X) =20 0.4 0.2 3.5
HHK =10 0.2 0.2 1.4
Z Dt =200 4.0 0.5 0.9
&t =4, 880 100 17.2 100
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NOTSTYVADUVUAEFRORRZIBET 510, 20135 4 A 10EH~23 B
DFE 1 ERMAES LUV 201346 A 10 H~24 BOFE 2 ERMFAE T, EHED
LYATHETHS FCK B, ARG LUHATHZETH S HHK B & Vertical Shaft

Brick Kiln (VSBKZY). FCK DB EHDHEZITL. BREBICET ) VI EEE
Lfzo RELURRIZ. ZORABEELLRT B,
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Q@ BMEDOLUHTIE (FCKHY)

NOTSTATEBTROL O HBRED 9 BEE FK REDEEDOL VA
THETHDH. BENERRDERENRA R (GHE) HHIR. N OBHEBDOAKFEDOZRK
DRERAEGE->TWNST=8, BEBIXFCKEDEEZE 2013F 7T ALIBEILEY 5 &
EINFTOARLTW D, EXRAOODE—FEHICELY. BERELLT2014EF
6 AETORBRITHREMNAROONDSZ LIZHE 2T,

FCKE T . FBEFFICONRIFELIAERSNGVWEHFHETH S F1=.
FEFIARTOIETREERFENA TS ERFERT. FBHREEELL, E7Y Y
TJLE=5@BEIXI1B2ATHA000EDLHERET HA. 1,000 18 T 250 2 5
GIUTA)DRALMETLEGEL, LUAZ 1ERELTHO. 16 HDOGHEICL S,

& ,...i\_‘

FHE 2-2 EMEDOLUHIH (FCKE) BE 2-1 AL VHERET 585
@ ERHILE L H IS (HHK B, VSBK &)
HAREITO UNDP DZIED L LI, BEMENT . REAFHADVLZIGERL
Hiff (HHKE, VSBK &) NERIN TS, FCKEDRZEIIFEN/NE <, FMH
AEE 400 FETHADICR LT, VBSK [ 480 FE. HHK E(% 1,500 FETH
5, LHLGHA s, MHRERBEIFCKED 10ELG-THEY.,. EAZ®RELTL
HEERDAEN/KEL, ERVEFLVRERRELZ TS,

FE 2-3 ERMGEIM (HHKE) FE 2-4 R0 ET (VSBK &)
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@ FCK B DBuEEHE

RERBITEDNFEDOLVHAIIS FCKE)Z 2013 F 7T ALUMICZIEL, 201456 8
FCOBTHMZEHRTLILEZRRLTVS, HRBTOXEDCL LICRERE
R FLORZEHBALT, BETLHFKEDHERARZEDHT LD,

FCK B DIEEEBFFATES Improved Zigzag ADBESEAF SN TS,
SEEDEERBAMMSINITHTH S, TNITMA, BEEEHK 350 Hah
EhvbnTEY., Thid FOK EEITHDLIFEFRLCMETHDH. EHFRITO
BEFICLDE, RWERANOBTIEHNGHRRARTH Y. FEMICILERML
LYAIE (HHKE, Tunnel Kiln&) ~A#1T795EELTLS,

2-6 Improved Zigzag &

® Z DO
IF#hEAE TEAR L 1= Home Bui Iding Research Institute ((FEBEMERT) TIE.
ALV OHEREZEDTLNEN, ARMNPERICHYRRIEICESETS
BEDEEBELANINIMNIFHEDZ ETHO 1=,
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2) ERELADOEE. EROKR
ERELUAOHERMOBESSUVEREZHRT 5=, 201346 A 108~
2 HOSE 2 ARMABETCET ) VT E TR, NI ST TIEERKL Y
AEHETHEDODNDIEA D NLUAEEZONTEY., BRBLOAZEEMEL
THES-TLBBNHFEY LGN EMNFIBALIz, UTIZ, AV MLUAZEELT
Lv% Concord Group, R L > A ZFIAL TLVS Habitat for Humanity ®E 7 1)
VIRRERY,

Concord Group [(F/NU T T2 aITHE T, KRBEFEBEX. TAREZRZFOLER
D1DTHD. EAVILUAPLTOVIZEELTLED, TALIEEHOER
RIS THEODNATVWRICAELZNED I ETHo 1=,

OFEEMEESICLDE. EAVRLUAKEERVEEN., TEOHLL
DHEEDHDLT A Y EHENETEL TV,

BH 2-5 Concord GroupDEA LA

Habitat for Humanity [FIEFFBMEETOC Y bERDITEEH L TULSER NGO
THD. 74D NGO HEA% L 1= Compressed Interlocking Earth Block (CIEB) Z%{*
EFEICFALEOHTNS, 1 8($1,2000 DFEN T LAKICK>TEH 123 BLEE
NARETH D, LHOLIEEEFICKSEFERMICEET HHERGVWEDIETHS
T=5

Sl -

Habitat
hr‘ ..I-lu.l'l'lanll:y“

ot S b5 d e

BH 2-6 Compressed Interlocking Earth Block (CIEB)
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3) LYADOWIGHER. RBAR

LUAEROEGHATERECRBAERICOVTIE, 2RSNW TV EIXHEER
BN, LVHDERBAETHAITHEREREICT o7 —FEITS52E
[Tk Y. MGRRHEERREL 1=,

NTSToaTR, REDBBGEERRICEY. LUAZEEMH LT 54
EFORBETENLTEMICHRLTETWNS I LML, THERRFERIRMEY
B—IZBFTERROLUHEEE LTG>TV D,

THEMRFEERL. FvHTRICRRAZES LM 258DS55. 10#HERE L 1=

REEBRFUTOERSY THS,

(T5HRE)

A ERLTWSLUADRERE. 8. fiH
(B R)

B. LUHDEARLE

@ HIHHRE

NOTZToAaTRALTVWAELGLOADEEEZER 2-14I2F7,
Tor—rMEREY ., AERROTHEMBEEE 1041 TE, EFOLUHEA
=555 32,383,000 @ &4 Y., 1221 3,238,300 B FDLUHZHEELTL
= (& 2-15),
FRALTWALUADEETIK., Lo REFERSATEY. LUHE
AEEAD 81.22% (26,300,000 &) #&H&Hf- (F 2-15. 2-7) s RWTIEHEL
DHOBAENE ., £KMD 12.24% (3,965,000 @) #&H&Hf=, ZRL VHER
HELUAHIE, TRENEAED 2.38% (77,0001E) & 3.61% (116,800 @) &K
WEIEZRLTHEY., NS TLa0BERGCIIcHMAGHEL U HZEER
THREMLAHIETRBEINTz, EAVFLUHIZOVWTETGE 2 7HALEL, 7
H—bDEIZTH, EAV ML IUHIFKSRINAINEL ., BEIZRITEHEN
I (0
LOADTBMEICONTIH, LT DFEFEICLYKRESELGY, #hxL 2 h
84N MALRLRVEEMB LG T (B 2-8), —A. ML UHIER
163N BATH . EBRLUATERBELUATENRTN 1325 A,
1B6FDhMATHY. . 2A2 ML UHDMEIZDOVTIKERNGEH) o1, T D1,
H5 1Mok, RAK Ceramics A LZLMEL VADTWNMEE (8.5 42 H/@) &
LTERLTWS EDEIELH ST,

EFREY, LYAHETIE, XL o A0HG Lz 7HAREEL. MORLR
WEEHMHE LG >TWD I Ehbh oz, EFEL U HIFMEARIEH o =AY
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ZEBEBHOTE I 7 EL - THBYEEDEEINATEINT-, ZIRLUAENHE
LYHILHBENDEGL, AV MLUAIZDOWTIHIERN LM o 1=,

xR 214 NOGSTVATHRBLTWAELRLVADEAT

b e ol PV ) 24x11.5%x 17 3.5 Kg
ERLUAH 20x17.5x12 3.75 Kg
3 Hole Brick
nNhELUAH 24x11.5%x7 3.3 Kg
AV NLUA 23x11x7 3 kg ®
o
]‘ ’
'.
fe#sRY LA 23.5x7x1.27 0.43 kg
o~

®2-16 LUADSA TBOBAE

o s | 26, 300, 000 2, 630, 000 81.22%
ZRL A 170, 000 717,000 2. 38%
NHEL A 1,168, 000 116, 800 3.61%
TAVNLUA 0 0 0. 00%
E#EsRY L oA 3, 965, 000 396, 500 12. 24%
Z Dt 180, 000 18, 000 0. 56%
a &t 32, 383, 000 100%
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1%
a% CREA)
2% R
° m AL
nRBHELUA
BEAVRLUA
nie¥EL A
mZ D
B 2-7 &ELUAZATOHIEL LT
18.00
16.00
14.00
12.00
R 10.00
& 800
6.00
4.00
2.00
0.00
TEs e RbHE | wAUF I .
LA Lo Lo LA Lo
=itk B 813 13.00 13.60 0.00 16.17 8.50

B 2-8 &LVARA TOHiEHE

@ FREKR
REZTOETDERMREEED 6 FlF, BERENCERELVAZEBALTL
B2EDCETHT=e TOMDTBERREEE L, RBEEBFLEH TS/ v—
NOAFLTWSEDERIEZETH 1=,
LUARBDEL T, THERREEL L OAREEEOEENRSIEEZ OGN
%o
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-5 HRBEROHR
1) XKEREE
THEREXEIRMEI 2 —ICBTERROLUVHHEETHD, TBEX.
FARBEEXEOU-—DHETHLINNV IS TLaTHEXEER REHAB) 2L 5 &,
2010 £ TIX 1,081 OEEAUEICEFL TS,
BHRELVAODKOARTEZBICLD LTSN OEED-—XITHEHL
FERFARERRT 50, KFEFHEREREICEFZEZEANDERSMIZONTIT
ZLTW5,

Department of Disaster Management : /A5 ST 2213, 720 DY 4 4~ O 5%
MATHAGFEHET HM, 10 ERICEBEZSIN-BERELHYBREELSDETH D, 5.
5 500 BEFTDH AV O BEFRERET HHELH D,

-6 BRFDA 275 (BR. B, KEF) PEERRFRRFRR
RRARTRENS ., N T 5TV 22EBTEENEBEMIZESTNS, CDH,
EXFETREIT Y Y FEAICMA. FEERRBREEAT S LERET B,

2-7#t% - XERIBEIE
HUTLhans EFEoERNREEROETY VY. TUur—MI&bE. EER
LyAidtts - EMBIEARMREICK Y., B TRZFANL SNV ETREEITIEL &4
AT =,
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3. EXRFTE
-1 EXYA FORE (EMEOLES T, BEitERE)

EMMAAEMR L OAEEI 5 A8 —mAEMBR %S E(C8E TI5R I iEH i
DREREZHRAREL TV S FEHEIAREHSER) . BAMICEK, BHMELSLIHOL
VAISEBEMORDTANIGEWNSE v AHBA G N—ILRUT LA R EFTST
IWERATEMZHDARET LTS, Chik, BHEMN S 50 FOBRIZH 5 Rtk
(X 700 DTIZAESL., £/ 2 EEENLUAZEEL TSI &ML, AMBTASE
REWRDDEICEDEBMRBIREVEZZAONS=HTH D,

45y 7 THEM
By HHRND 28km DL T SHRIZINV T ST - HHRE Yy hBRER
TSR I TINS, BES 3 BETERIMNBRE-TLD, KAIMSHiAL
THHRMIEHhE LTRFTHS, LHLBEHMATEASAVISHATRREL., DELER
DIhZHEFRTELROEHIELIz, LA LBEOE_ERREOEHEE LTEZON D,
LTOfExRIEFSEL LTHERALTL,

& 3-1 YRS v HIEEMOMER
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3-2 ——XPE

HEREHROBHB L MREMOXEFICERT 520, KOFEETHLHTHEM
REFBICLUVAD=—RXAEEERE LTz, ABEHZZFICOVLTIE, 10, 3) LoHDO™H
HRE,. REAROMSHKRAE] ITRBTEEEYVTHS,

LUADERKRIZSOVWTHE. ERUGHEILOAOMES 2 7AREEL. D
RULVRVEEMHE LA TULV, EL Y HIXEERIREEN > A, ZFBB DTS
VITEROTBYFTENDTINATRE SNz, BRALVHERGELUAITHEBEN
DI EADRMLUAIZDOVTIHERNS G ST (2-4ED 3) SH),

oM. FYERNBELYAD=—XXZBETL-H. UTOEBICDOWTT VT
— FRAEZEERELT=,

(L HDrELFHE)

A LUAZRSBICEERT HER

B. LA

FEARALEVLWLUHOEH., kO L U HDIESR)

C. 28NEXI>THESELL LU HTDOHEE

D. k. BEMHBLLEILVHDEAT

1) LA DOREITHS
LYHEBRARICEERT2ER (TR b, 8E, KORIRE, AEL. 414X,
R, HEER) ITOVWTHELEBER,. RLERTHEBE. BRETHRES R (5.0)
Lotz (R 3-2), RIZEWMEZRLI-DIHEEEZ 4.8) THY . 14X (4.5).
Bk (4.5). KHRINE (4.4). BEL 3.8) DIEL%E >z, AR MEHFEY ER
ShTWamhot=,
x 32 LYAZESIBICEERTHIER

SRR 5.0
HEE 2 4.8
H4 X 4.5
20 4.5
VeSS 4.4
= 3.8

LOADBEEZERT HNENMIDVTHEZT 2L A, BMEED 10%HE
MHULGKREERTHLEOEETH o1z, ChlF. KL UHFBEDIHEMITL
BIME L TRODATWS=HEEZ NS,
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2) ERLEVLDLUAORE. JROLUADESRE
2 3NEXRISTHESELVLUADOEHEE LTIE, 8L (BE) A 60%,
SRLY (BRE) M 0% EFIMEERL-, TOMDFHEELTIE, LVADYAX
ERECTBIEDNDEENZECHY., 60%EFMETHo1=, BidHY (B8 &
30%. hRAALFEIXTES (BK) X 20%., BRE~ADPLELEI(IO2VWVTH=—X
[XEhot=,

Z Dt

gL\(8BE8)

L (GREE)

sl (5HER)

HABLFEXTES (FAK)

BIEIZHOELLY

0% 10% 20% 30% 40% 50% 60% 70%

BE(COSU | ARELEX, =
R g ) BBYGMR) B GEE) | BLEER) | ZOf

mEE 0% 20% 30% 50% 60% 60%

B 3-1 28D EX->THESELLLHORE

Tk, BEMBLELGDILUADBEICONTIE, "HETL VA, BERL VA,
BEEMEFALEZLUAN LT EEWMEICE oz, ZZIRL A& 3.4, ALY
HF28 &Y, HERMEMEEZRLT=,

F® 33 Tk, BEMHLERBLHLUADEAT

NHELUA 4.1
|mEERL VA 4.1
BEWEERLELUA 4.1
ZHRL A 3.4
EAVRLIUA 2.8
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3-3 B BEAREE
(& mE%Et]
BEORSA >
® BXROERKELLEfiZE->TERELHR
Q@ EXEEVEMNRAL-ESOMRE
Q@ BERAMLILUAICELE-EADRRE

NUTSTOATIEEBERELT LV AHICE L T, Bangladesh Standard Testing
Institute (BSTI) (XBAREA IR E R L TS, BIEIETiE, EfERE. RKER, HE,
HEXRZDS5DNERHIZCHAMTILNS, RETIEUTOIFRICHFTFESNS,

® 34 BERMILUITOHFR

LtRDI[EZHFAT, —BHLEERERAMBLIL A EZA—RITHBLEHROKREEE
Otz (F 3-5), F1ERMABRIIT o —XAEBROA/ME. LUATIEEL
THREBEME] ZBIETEICRELE, NS TVATEHLYAEWNSEEHIC
FAlEBOWANITEL, 212, <. BNLFE>TVLWAOTHEALTWS, B
TI3RE—%F>TRELELZT 510, BLRTHILEFIGEL, BYOMERE
FE@MICEIROTOVED BEOH) . FEEMBOTELIL VABRBAGE L UHITE
AHAA0Z W, LA ERUTEIZLIz, ROOSNTWVSEMIE, ELTRMYEK
WOTWOWCHERBEORWM IDOTHS, UTORHERFRMTAF LE-RMB THER
L7

BE 3-1 EEBLUA BRETHAY
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® 35 LUATHA UOBRE &THA DM

5 4E HE i R
B i35 A TEBEAEL
BRE LA BRI RIKEAE L
TE. R BB 15PN
E5: 3.0-3. 5kg
i IR EEMNELELUH
AL > 7 .. | B8 3.1 ke LEDDEL
TH1Y @ aB ZERER: 6% REKEVDTE
nHE: 3@ LR ILERENE
2%
® IR SRDBEEER
AL > A feo o EE: 2 ke (P TEOFHA UiE
THLY @ @ & | TREE: 24% B LU & FiI BT
RpE: 9@ RME < B HE
WENREZE5Z %
P IR
AL I £8 2 6k
BRTFFA - e zmE o
[E#ESREE:  200kg/cm2
WK 8%
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Ceok=+27p)
BEAEERMCREIMES A VERMBEFEEAENA T BRALGEEMHORE
WAIRETH D, MOBEEMM L IFRMICHREEEDTT,

*® 3-6 MHMEEMHORE HTYAC OO

E5E X & P

- RARYA X 60x30%x7 (cm)
Shys Oy | TEE - TEEMOBIEAT
'''' e | wisfEs: 154 0/@

_ P4 X 23.5x7%x1.27 (cm)
LoHigAL 5t : 16 2 7 /1@
L oHELTEDNDS

HA4X: 20x10x5 (cm)

WELUA T i 4% : 25-30 4 /1@
‘ SEFIEHND

4 X: 5~35 (mm)
{fB4& : 400 %2 £ /10kg
avo)—hrfEHNDB

wF
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3-4 [RAMH - EtEM DOFETE
1) RAHAFATREERE
BERAELAOREMHEOIERELGEIREY. £AV M BLEIASIUREMHD
AFAaetE. MEICOVWTHAEL=,
FEF. 2013F4 10 B~ B0E 1 ARMAETEEL. AEHEL. EE
g - EXEEVIEIMELFBEL. BRBICETIVVIETEIAEE L, ET
DOJIEBF. UTOEBYTHDS,
A BEHE. BrHBROMER

B. BAEAF (FELMEEIEOSEIZT)

C. E€RNEAE. ARYOEE

D. FIAIKR

E. FEREDOHER

E7IVUIHERER 31 ITRT, £z, E7VUIHREZL LIT. BEMHEOAF
ATREMEICDWVTHRET L8R &% 3-8I1TR T,

LYFETE. EMBELTERREYEZA TV D, BFEXTHEATEIE
EMERENIDELGIE THIGTEIEENITRECHMUBEEE LI G, BEEEEY
EFERELTHIATACLEFE LW D o1z, TEEEDS B, WRIKITHE
HERIZHGEYZ LD, MERXTY PEREICEEZEINATWLSITEM MDD ST, FIA
AIREEICDO VT ORWIFToNGIoF-, DM, EXEEME LT, ARK. B
BEMAEZ ONTA, WKTEIRELHAVRETHY . X5 T EFEM. FTKE
RBlEA A—CHBNEDEMES (=, ChODERICLY., EXEREVEASTE
DE#HELTRAT S LITHEBFRATITE L L EFIBT LI

EXREVMORBEHL LTI, ANOZEMVEHMEHEEZAONT, CDE
HIENDTSTOaDUTORRIZE S, NI TFLaldA VPR -TS5ITH
T - ATFEVSEXKANNRNAL, RTREIBICHMET 5, BEDLSITEETD
KERBED-H, ChoDFANIOZRBENMBHFEMIZITOA TS, ZEYVDOLZ IR
LRFITHEIN, COS6ZVOHELEEALMPENEER 5 SUUTOERF
[CDOWTIE, REICHEEINSA—ATHAMENZEAEELS, NVTFTVaH
FEINSEEYOBEBRAEHRELTLD] (BAFEZREDR) . AIIOREDEF
HA352LlE. ChoZFEHELTREISHETALUAZREINE. LU0E
2 (EEREEVLEORRICET D) LERTIHIEER S,
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® 3-1 EMHAFARMEREOET ) VIHER

HHE, | BO9R E€R | FIARKR  HE
?JF&‘F"F‘ Hikwm mE| T :E

BIRMED (Sand) " b RyR i3

RIRERF| (Pebble) (@) X i3 - " 2
MFRIK (Rice Husk Ash) @) x i3 BEZE i3 i
#5L (Clay) O X = REFEH A ]
254 (Slag) O X — BR5E o] &
TIKBIE (Sewerage Sludge) @) X EER BEE B B
BRI (Coal Ash) x X = — - F#E
W#EBIE (Textile Sludge) x X E2R BEZE B TE
JEERBEH (Construction) — — — BEE ®  E

x® 3-8 FEMMAFARMEAEDOATREMEER

B4 Ahef iR

BEMAEY (Sand) ] KEFNKRDI=6, BRFLESNKEICHIBEL TS,
/o> 7L A BT : RAREAL

BIRERDF (Pebble) b1 EL

¥t (Clay) 1] BEREHELTAFE S, IRY 7))L 4 B 5T : BIRE%L

PRRIR bl REITHEHINTULS A, FIRMEA REINTULVEL,

(Rice Husk Ash) B> 7))L A BT : RAREAL

AZ%7 (Slag) & S chEICEH, Bithd > 7))L AEREEHE : RRELL

KB & AA—UNESTEC, RHICFERT ST TRFEIEATRES

(Sewerage Sludge) Ebhhtf-, ]ty T )L £l Tl BAREAL

ARIK (Coal Ash) i LA RBRETREICERINTULSHNIRELHE,

fig 5 i REIZEEZEINTWSIZENDIHLT  [BHRIAIFEAEAF

(Textile Sludge) TERW, EEREZELLLFRHY,

BEREEM i HPICHBETREERESNTULSH, INEELFINTT],

(Construction)
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FTEFELTWS, NIBHEHE NV -6, @EHIEZZ TSN, BINTADELEEFIZIER
FREEEIELEVEE -S> TWS, COZELD., FEHTHILZENDHERENSE
EMMAKDR LR YHIZHEBZ ElFEZIZLLY,

 BANGLADESH

BIWTC Operational Routes

34 N2 T2a07x)—HEDHE

E4EBEMFAE (2003F 108 TB~10A 238) ITBVT, FyHEBIHFEET
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5. FARMR
S-1 xR ELGDHBPBOINR (AO. Rit. HEBEE. £EMRE. BEZTDHE)
1) BEREOES
NI ST REAFER LI-REIRAZHEAE (HIES 2010) (2&b&. NV
T3 TY210BEETE (BRSM4 V) OFEE, 1991-1992 F(Z[EFHT 56.7%T
Hot=DIZxt L.2000 F (13 48. 9%.2010 & (F 31. 5% LB AMERIZH S (TR 5-1),
Fr-. REREH (RERS A V) OFEF. 1991-1992 FIZIETHT 41.1%TH
S2F=DITx L. 2000 FIZ( 34. 3%, 2010 F(ZIE 17.6% &R L < EAMERIZH B,
HHHEBRNBEZLRTSE. WThOFLENBTER - REEMFOEELS
{TE>TWL%,
—AT, NBEDONT ST ERFEREE (2000 FE (Frk 21 F£5)) VI
& B &, 2000 FH B 2005 FITHAITT, 900 AALEDRBEHTAODEMOFE
[T&kY., MTBOBEERMFDOAQL 8BS FAESDEMIZA =L LTS, #f
TEADAARAFKRE LTHROTWS =6, BEREFOESIXRMERIZH S
LOND, AOTHDEBRETHHTHOEREFEISZNEFR SN D,

& 5-1 NUISTU10ERMTFOEESORFEL (%) *

. AESA > BRAETA >
T | BH | #W T | B | #W
2010 31.5 35.2 21.3 17.6 21.1 1.1
2005 40.0 43.8 28.4 25.1 28.6 14.6
2000 48.9 52.3 35.2 34.3 37.9 20.0
1995-96 90.1 94.5 21.8 35.2 39.5 13.7
1991-1992 96. 7 98.8 42.8 41.1 43.8 24.0

i :BES4 > (Upper Poverty Line) &l&. REMBEEZRLTHE Y. —A—BHEHLYIZRLER
2,122kcal " DBEEZZHTEHIHTFDS A 0ER LTS, RBRZ 1 > (Lower Poverty Line)
LiF, BERBERLTEBY. —A—BEEYIZRBRER 2, 122kcal POBENEIHERLETHS
HEDNDSAVERLTWS,

S R T2 EENBEEZETE. NS TYBERMERSE, 2010 £3 A
3 Bl - Bangladesh Bureau of Statistics, Report of the Household Income & Expenditure Survey, 2011.
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2010 ENEXAOERERE (BESAM YY) DEEEZADE, ABEXDILLEITE
B LTWAE Y HERTIE30.5%TH-T- (R 5-2), FuyL2dUERIIRLER
HHEDOENEN D1 26.2%, R OrIILERIIRLEREFDEEMNE < 39.4%T

%of:o

FTYNBERDERRREZF L AD L. EREFTOINSIEMNBLATHTRE
CERY., 2010 FORMEOERMETIL 38. 8%, HARTIL 18.0%. EHEHORE
HitdH (ZEERZA ) (& 23.5%, #HETIE 3.8%TH- 1=, RFEBIFIEEME
DEEABTEHEYELE W, —7, BHETEAANS V=0, BHIBTOEERD
FAEEFLEVION. EREFORMREIZNETFRIND,

*® 52 BERICHE T 2EREFDEE (%) *

. 2010 2005
BRDEIE ERX
Fi5 =23 i Tty B i

i 31.5 35.2 21.3 40.0 43.8 28.4

Ry ¥l 39.4 39.2 39.9 52.0 54.1 40.4
A FyAarIY 26.2 31.0 11.8 34.0 36.0 27.8
_ Tyh 30.5 38.8 18.0 32.0 39.0 20.2
7494

JILF 32.1 31.0 35.8 45.7 46.5 43.2

By E 35.7 36.6 30.7 51.2 52.3 45.2

DAV 28.1 30.5 15.0 33.8 36.1 18.6

i 17.6 21.1 1.7 251 28.6 14.6

Ryl 26.7 27.3 24.2 35.6 37.2 26.4

FyBRrIY 13.1 16.2 4.0 16. 1 18.7 8.1
=B8R N
_ 29N 15.6 23.5 3.8 19.9 26. 1 9.6
A

JILF 15.4 15.2 16.4 31.6 32.7 27.8

P d= 21.6 22.7 15.6 34.5 35.6 28.4

Ly b 20.7 23.5 5.5 20.8 22.3 11.0
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2) ERBDORE

XH#ER 5-4IRT,

NTSTLA2BELVF v HERDEREBO—AHI-YDARER 5-3 I,

20105, ¥y HhERDCEBRERE (BRS4M v) —AHYDFEHAYRIT 1, 406.36 2

ATHADITH L., ZXHIE 1,290.86 2 AENVT T2 L2EBOFEHYA IR
(1270.93 2 A) ., FHXH (1245.76 2 H) KYsh o=, —A. RERE (RE
Ho42) —AHEYDTFEHAIIK 1,159.30 2 A THADITX L. XHIE
1,071.29 B A ENRDTSTOAEHOTEHAR (1,102.84 2H), FYXH
(1,064.92 2 5) EDERFDGEMNf=, T, BHEBERMBELRT S, #h
BTHERRE—AHYDAIR, XHIFENLEN1,955.93%H, 1,610.182HTH
HDIx L. BNETIXAR (1,237.32 2H), X (1,192.64 2H) E#EHERT
BEICEL., BHiHTOYEOESARZ S,

BELLT 2000 NVI5TV22BRO—AH-YDFEHAUNIE 2, 550.89 %

ATHY (T 5D, "NVISTL12EB0ERBE—AH-YDTFHAI1270.93 %
H (& 5-3) D2FELLETH-T=,

& 53 FVHERICET2ERE—AHI-YDAR (2H) *

e K =17 b % RERS 1M >
F 1 =A #hi F 1 =H #hh
2010 Ay HERX | 1406.36 | 1237.32| 1955.93 | 1159.30 | 1106.74 | 1650.28
32 1270.93 | 1211.57 | 1545.96 | 1102.84 | 1083.72| 1250.18
2005 TyhER 131. 21 662. 67 952. 67 650. 01 612.69 | 820. 26
s 131.73 703. 98 862. 40 646. 51 630.53 | 741.52
*® 54 FYVHERITETHERE—AHEYDOXZH/A (25) ¥
s BERS M v =RERS A
Fi5 =+t #hh Fi =H #hh
2010 FyhEX | 1290.86 | 1192.64 | 1610.18 | 1071.29 | 1060.21 | 1174.78
£ 1245.76 | 1200.02 | 1457.65| 1064.92 | 1056.03 | 1133.41
2005 TyhER 694. 45 666. 97 783. 25 609. 17 597.44 | 662. 65
EC) 656. 91 639. 82 131. 35 576. 47 570.39 | 612.64

K 55 NUITITLABITE—AHEYDFEHAR (2A) ¥

HEF 15 = #hh
2010 2550.89 | 2129.80 | 3735.83
2005 1485.15 | 1246.42 | 2216.74
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3) E&E

NOTZTo20BHMTIE, K- BAMKE. @A, L TFTKERELGEIVTS
NF+RTHY. ZLOERBMNERAK. b L, TKEK, BELGEDLELIR
BTELLTWLS,

EXRERXEIE Fyvh, Fuvad2, VIULTHDOESHEXREBT TIELTRKELH
B, ZhoUNDAET CTIEEABRKERNEELTLNS, iz, FTKESBEL
Ty hmTIET Yy hHETKELHE (DWASA) AFLIZEREL TS, RFEFREDLTRE
S ETKEICHODDERBEFENFTLTHY . FBRX vy INIERLTHEY . #
MEIZH T ERARNBIELE o TLVEY,

FYNERIZE T HHFEORHKOKRE (K 56) [TRT, FYHERTD
BREFERUVREREFOEE (X 5-2) Mo, BRBEIXFEMICE S 8HKDH%
BEEMALTWA LHRT 5L, BHE. BABOVThIZENTE, BREBOX
HrOtHFIEF1—TVz)L (FRLRCITOHF) #MALTHY. HIRER
HEOPRIZIEM/NI/KE., HE. E. TOMAENSRBKEERLTLLHETEM
HHEEZOND, BB, Fa—Joz)TAFEERRFENEEICE-THY., &
YHERTIE., BEETo=-21H% 55.429%F 0 9. 2% TERAHDIN-TIVE ¥,

& 56 FYNERITETHEHFEORMKDOFFEDNEIE (%) ¥

SR K O Ty hER 2y (£5)
Fi4 B #hh iy B #hth
#hK 21.30 1.43 49.94 10. 62 1.47 35.57
Fa—Joz)l 75. 11 98.38 41.54 85.37 94.97 59.18
i/ )/ 7Kg 0.04 0.05 0.02 0.94 1.27 0.05
HPF 0.12 0.10 0.15 0.99 1.29 0.15
& 0.00 0.00 0.00 0. 08 0.1 0. 01
ZDith 3.44 0.05 8.34 2.00 0.89 5. 04
&Et 100 100 100 100 100 100

I BAEORBITEEREENIFAL TVS LM SN -RFEETT

FyhHTIE, TRKEF—HOMBTERBSA TSN, EREL 20%ICEEF
S2TW5, TAKENEBINTLVELARIL, 30%HHEHE, 10%AHFERER. 5%
AENEBEEFRZZENENFALTNS, ERZF>TLAMERD S <, OHK
BLRETHZELTWSEEDNTHEY ., BRRFROEEMNLGRELLZ>T S,
ZOMIZH . ARDTKOANNDEZEDORESL, BERZFELKEFLTE. Ch

¥ B WEZEREHRM. T 23 EE BHORETE. RERN. REEZODMICEYT 2HERE

E. FTH24%3A
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SDKEFEICHES. TROBERBEENRZITHD ¥,

FYHERIZBITHEFBEOERM. BERKITI/ERATEEEEER 5-7 I
Y. FYHERTOEREHERUFKEREFNEE (X 5-2) M. BEEBIEFE
S[RVBERBADT IV EANEHETHS AT HE. MHETIE, BEBOXK
BOOEFTERDHRBENHES—FH. BHNBTREEA EDHEFTHIGN T NES
Zbhd, BEFRRFETE. MHATE. EREO—MMOMUFTHEFEZ~~DT7I &
RAEHHN, AEEE. IvE21—F—, Email ~OT7 IV AN TE HATREMILIEL
EEZALGNTZ, Ff-. EFNEBTRER. ERRDEFEA EDHFETHTNOBERKE
DTV EANTELARMEFENEEZ oht,

® 5-1 FYHERICET2ERM. BERBITIERATESEE (%) ¥

FHuRTE DR FynBR £ (5F)

T | B | @mW | T8 | BF | &m
EX 67.34 47.36 96. 15 55.26 42.49 90.10
EEEE 71. 71 60. 95 87. 21 63.74 56.77 82.74
&€ EEE 2.38 0.52 5.05 2.07 0.70 5.79
avbEai—4— 4.70 0.90 10.18 3. 01 0.97 8. 58
Emai | 2.3b 0.33 5.25 1.39 0.39 4.10

I BEORENTIERMENE T S EHRShREETT .

4) @R

NYTSTLAICEITHBMEENEEEZER 58 (2. BEMLURIOEEEZR
5-9 2R Y,

BHERE TR, BESN 24.02%Ex1%5<. HLVTYITF (1401%). &/E
MmE (10.53%) &#i<, ME/FRBEEIL 8.87% LENENZ . ER - ESDXK
[ELEDEENBEIND,

BEMGHEITIE FERMNE8.371% E&EH S < W THEA (9. 94%) . THi (5. 16%)
. TOMIZHKA, FBFIXADBEFLONTE Y., THEZEH., BELEFEIZST
BEMK, b L, EFFORFELGRENEZEL TS EEZA NS,
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& 5-8 2010F D1 FRITH--BIHEKREDIELHE

(%) *

o £l #hh =H
12 S 2.85 2.45 2.98
SE/EE 3.91 2.25 4.46
SRR B 1.34 1. 68 1.23
I 5/ FEIR 2R R & 8. 87 8. 64 8. 94
1814 IR 1.48 0.98 1.64
=hi-g 24.02 22.54 24.50
= /g E 10.53 13.93 9. 41
)< FE 14.01 10. 81 15.06
ik 1.59 1.03 1.77
HEFR % 5.40 11.45 3.40
A 0. 42 0.47 0. 40
AW D2 0. 36 0.19 0. 42
R 2.22 1.87 2.34
ThADA 0.43 0.29 0. 47
ZDfth 16.59 15.44 16.98
At 100 100 100
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#x 59 30 BHETHEST-RRDIELE (%) *

o Fi 5% it
T 5.16 5. 60 4.78
HH 58.37 60. 15 56.79
IRHF 2.12 2.59 1.70
A 9.94 1.82 11.82
ss 1. 66 2.33 1.06
mE 1.97 1. 67 2.23
DR B 0.75 0. 62 0.87
iz 2.26 2. 64 1.92
RE53 2.49 1.59 3.28
EEEH 1.44 0.87 1.95
fifi ¢ 0.95 1.24 0.69
BmF IR 0.96 1.1 0.83
ot 0.18 0.29 0. 08
X707 0.15 0.17 0.13
®E 1.08 1.67 0.55
TitRE 0.89 0.00 1.69
WEiRE B 0.27 0.00 0.50
il 0.07 0.05 0.09
Nt UhE 0.15 0.15 0.15
PR 0.23 0.24 0.22
ThADA 0.10 0.14 0.05
ik 1.87 2.06 1.70
Bk E 0.25 0.23 0.27
fBD S A 0.07 0.13 0.01
ZDfth 6. 62 6. 61 6. 63
&t 100 100 100

NVTSTVATOEREDFHYIHEZR 5-10[2FY. AHYEE-ANHT-
DIZHNBEREDFEHIHE NI STLaeHT 3972 H #MHHET 386 2 A,
RFET 400 2hEBo TS, BREBEORHEZRET HE (5-1 5D 2) BH).
RAIZHT 2EREDENEAEL . THOBREZSTLDNEHETHS Z EATHE
Ehd,
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1,000 AB=YIZEITS 5 ZRERFBEOHEDETE (2011 F) #K 5-1(ZFF, /A
DUSTUAOHMBRTEEEE, KIBIZHEALLTLSEHDD, 40.9 A/1,000 AT
HY. EKARELTEVL, 2=t TI12&dE. RRARSBLRERBLEFERBLE
ETRISZTHAMEEIZLSEDELTLEY, BERBIFRHELRETELLTH

Y. BHICHRE~ADEENBZ SN D,

#& 5-10 20104, 30 BMICEITHEE—AHEYICHANSEREDTHIL ¥

XHDIER i #imh Bt
EilEEZE 160 172 156
f&hR/2 ) = THBE 1728 1501 1797
-l 486 473 489
BREE 855 1017 804
TRE 134 105 143
WEADF v T 1057 529 1257
ZDith 257 269 255
— AL YDTEHYIZH 397 386 400
[~ Shadea | riis | .
|
**i‘i- 3
&
Mortality rate, under-5 (per 1,000 live births)
z AN 203
5-1 1,000 AH=YIZHITE5FBREDHEDIETE (2011 F) ¢

O a7 FLRYY—R NAUFT5Fa 3,000 FAERRICKEFENTFOXIE. 2001 E1 A

(http://www. unicef. or. jo/library/pres_bn2007/pres_07_06. html)

4 World Bank] R—L~_R— M Data, Health A5 Mortality rate, under-5 (per 1,000 live births)

DOXEZ3IA. 20134 11 B 8 BFEE (http://data. wor Idbank. org/topic/health?display=graph)
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5 #&&E

BEEFOEEZLLICFASN-BRBOZF KR (RER) 2% b-11 1277,
2010 FOEBREFTE, FHULNRAZENTES ., KHLALIZOWLTIE, #F
L ENEHE XL Class [-IVETOHEHBEZZIT TS EFRIESNT-,
BRMETE, BHETEHULOHEN Class [-IVETOHEEZZTTLSED
D. EFNBRUVLSEAFEY TEIEHBULOEENERET THLEFASINT,

-7, &

x 5-11 2010 N9 STL1NEBRBOHBIRR (Exk) @
, 2010 2005
HH D - -
i =& #hh T B=ft #im

BERMHFDEE 31.5 35.2 21.3 40.0 43.8 28.4

RAEETEAHL 42.8 43.5 39.4 54.7 55.1 52.3
am HEHAEETTES 19.0 23.3 11.4 23.0 27.0 15.7
_ |mAB 42.8 43.5 39.4 54.7 55.0 52.8
A

Class I -1V 35.7 38.1 28.3 37.5 39.2 33.0

ClassV-IX 22.6 24.9 16.7 29.0 30.9 23.8

Class SSC LI E 7.5 11.2 3.9 9.3 12.2 6.5

RERHEFOIE 17.6 21.1 1.1 25.1 28.6 14.6

RAEETTEAH 25.1 27.2 15.6 36.3 37.5 29.9

RAEETES 9.2 12.4 3.3 12.3 15.3 6.7
g =173
_ |mAB 25.1 27.1 15.6 36.3 37.4 30.3
7494

Class I -1V 15.8 18.4 7.9 19.3 21.8 12.6

ClassV-IX 11.4 13.8 5.4 15.8 17.5 1.1

Class SSC LI E 3.4 6.1 0.8 4.4 7.1 1.9

E1:Classl-IV ZHMEHRBET LRI (6~9F), ClassV-IX (XFTHAREHRBTIET L AL (10~13 F).,
Class SSC LLEIEHEAGELBFETL AL (4FLLE) #FT,
A2 BEREORHITIIER - REREFHOEIEE LR - (ZHELHHD) BHEEZTRT,

Ty HAERIZEITS 2010 FORERBOMFEE (11~15F) & 5-12 ITRT,
FREEBOUFEN 8 FIRTHAHDIIH L., RERBORFEREIEETFIYT 6 &
~TENEELS, FYNERTRSBI~TRERICEMERZRLIz, £, FYNE
RIZETHHHMOKERBTIL. BICBFTHERN 4. 15% LEL. RERED
N~ FDFEAREFEL, HELLEBSICTHTWS ETFESNT=,

BE. NTSTLaTR 1992 FLURE, MFLEFEHTHY. EHLENSH
T3, 010 ERAEAHTIE, Sk, NFHEZ8FFFTTERL. TOMDE
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FHEZEREILT D CENRINTVSD, RRIEFLINTULALY,

& 5-12 2010F #yNERICETHIRERB 11~15FTOHFEE (%) *

BARE EBARE
Hoigh /1 ) == =

Ty | me | @wwm | T | B | s

L 67.05| 72.01| 51.50| 87.03| 87.28| 86.74

0 57 59.55| 66.42 | 41.15| 84.59| 83.97| 8531
B

%7 75.17| 77.61| 66.01| 89.65| 90.82| 88.29

L 70.20| 72.28| 60.75| 85.52| 85.25| 86 2

sx | BT 62.32| 64.58| 53.63| 82.06| 81.28| 84.07

” %¥ 78.07| 79.52| 70.19| 89.43| 89.79| 88.55

1 HEHE-YDHBIINTEXZHER 5-13 ITRT, EEFYTIE 1 #EHELY
925 3 W THADIZTX L, #AEBTIE 1,796 25, BREBTIL 604 2 hERELEN
Hd, Ff-, BHBTREBFELEAXFTIHARFTHAIDIZH L., BHETIEBF
[EMFEXHDEIENALNMIE Moz, BEEIBICHHHTEHLTEL G-
THY., EREF’BRFHLCE AL BEHOT - SFELBEZRTIHREAL BN LN
TEINT=,

& 5-13 1HEH-YDHEFIIHTEHIH®

ik BT EHXH MRXHDEIE (%)
/EE (2 Ah) BF z¥
E=C 925 53.73 46.27
RATED 604 57.96 42.04
#R AR 1,796 49.78 50.22

BELANLRUBEHICEDZ—AHIEYDRAZER 5-14(2F7F . BTHBED G
ADUEAIL, BHET1,80742Hh, X4ET2,202 2 h L HNEREBIZET 5—AT.
PETE/ RPPEZRFET LA (SSC/HSC) LEICHED E, 2EFHOIRAZ L
Eo7= (Fk 5-3, & 5-58M), £, MTMTITEFIELLE L. IRAHNL LMEM
ZH 5

LEEY, HEDLANILERAFZZIZERLTEY . EHE. &L IXNEH
BETLULRILTHERICGSAREELSE N EBHN S,
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% 5-14 BEMRUBBELALIZESE—AHZYDFHRA (25)

X &1 B ER TR
HE LRI
Bt g i Bt ik B ik
BTHL 1,807 2, 262 1,730 2, 065 2,161 3, 240
Class I-V{ET 2, 205 3, 291 1,994 | 3,011 2,828 4,147
ClassV I-IX{&T 2, 711 3, 356 2,499 3,142 3,192 3, 954
SSC/HSC L R JL 4,098 5,958 3, 342 6, 041 5,109 5.882
BHLAL 5,327 6,109 3, 881 5, 883 6, 220 6, 121
KEBRLAIL 5,800 | 10,674| 3,789 0 6,604 | 10,674
L 24,064 0 0 0| 24,064 0
BifrE 11,822 0 5,167 0| 12,603 0
ZDth 5,477 2, 868 2,171 0 8,527 4,119
F1 2,517 4,119 2,083 2,509 3,704 4,107

X :Class [V [FHMFEHFET LRI (6~10F). Class VI-IX FRTEARFLZFET LAL (11~
13 ). SSC/HSC ¥t %/ REAPELFET LAL (14FLUE) 27T,

6) F&HD

NTZT2aTR, BEBOEENE > TETLSH300., REAOD 35%H
BERBICBLTWS, BAMATLEREBOESEE TS0 D, EFEQHAHED

DRFGEAOENS, BERBEORMAEIZNETFRIEND,

BERBEORARFZEFEHYD 1/2 KiamLEL, HEPRE, FHBRAOT I EZAHD

B, SBLGRETEEL TS, -, CHIZERT IBRHBEZFTLEI SN

60

EREOHERREHNEUNELECTHY . BENLTEIOBHELSEFLFTERT
SHENLBNETFERIND, ELT. EREBOFHIEL, NSQEMSEHEIZTH
SNBBE BHEORRICHCENT | B LEWMALFEEICEKRL TV SRETIE.
BRBEOFHTFRERBICHE D E VS ADEHEICHRHETRESEAT LY,
CDOBPEBDER~DEDEHZMH LY HEMRT., BOPBIZH L. RELEDS
WERZAAHT CLRIRLMRNTHESEEZ D,

AEXTE, BIPBIZRELEFEOSVERZRMEL. AT, KRIRFLEMER
2HREDOREMBE. ARIDC ) FAOXELELEMIC BIP BORRKFEELR
RIDEFETHD,
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5-2BOP ED R R %@ L THIR L= L BARREICE T 2R DERE
AEXRZBLTHRLEL BP BIod SFRREE. EOSVLERDEIH. £5F
REORE. RELGERRORMD 3D TN D,

OENEVLERDEIY
DEOEVERADEIH

LONERICREBT H5FEEE 100 BALUEVNS LD TLNS, TOXREHHUE
HEORWNEKFIZOCONTLSIERXDO L ATH (FCKE) [CRELTHEY., #
KIZESSNGWEZEDADERK 6 » AOZEHHBETHS, F1-. FCKEZE, 1HKX
BMOIBTE., $BELL AR CHE SN ABRAEYEIZSL SN BFBET
MELTULDO, REBRFEN/NHHEEFEAT. FHRRFELL, KEETITER
BREEFEMZEAL, LUARMBREZLCL, FBEOFBREZHRETLHELD
. BKOEEZOLGWMIGICTHEZEEL . BEEEZAIEICTSIILICLY.. ER
DEE. EHRMBMO LA ZBIET,

BOGULWERORIHIZHT 2EEMRE. FBENRENICEASIN, £FI 5L
THALBANFONTUVEINTIMETEZSHLER D, TDH. ERBILEH (ERA
BEZED). SHNEBMTHIEI 22 LARBEBHNTHY . B HIBT LIz, 56,
EREOEFMLGERE, REZHMT HEF L LTRLESEHLNA TS IRISOER A
) RBESEIZ LT,

FEIREICRET HiEEE LT 2006 /805 5T 2 25@% (The Bangladesh Labour
Act, 2006) “MHEH. REEFFHBRENOEHKIITINTLDELEOD, ERMEER
DRIJEOREEEEIEREINTLEL, LEA>T, HBREEHEBEICT 77—
FAEZERT S LICKYEFHET 5, 77— FDOEBIX 2006 £/8> 55T 2%
BiED IFEEORE. B4, RE£E2TFHEH% OEBEZSEICL,

BEOBVERDRHDERE. UTDELEY T 5,

- ERBIHE (TILAA L, N— 24 L, B, TE. BEEH)

- BEOEEN (TJILAA L N— 2 A L, B, T BEEH)

- EHEBEADT U— MAERRE GAREBIES-3EHD 1) [TEEH)

QL FRRDNE
QARKERDHE, MIKEEIE~DEM

LUAEXRICKYBEINDARITERM 350 AT, 2ERHMTERGRREE
ZEIERIL TS, &<IT, FyhhoHE 25kmBRIZE 1,200 DL v A ITHEMNE
RLTEY. FYHEMICED BIP BEDRERES K VERKE~DEZEDZRZIEA

43 http://iris.thegiin.org/iris-employment-metrics
MOHE . O bASYABER. NI STIaAHEEOME. 2000 £ 9 A
(www. jetro. go. jp/jfile/.../30f330e930b730e552b450cd6cd52006. pdf)
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BEINTWD, AEXOEBRRBELEMNTE, AREFEALLGVEOH, THEFDIO
RRRBEOHEICHFSTHETTHLS, ZRRIERFEZHE LW =&, tEKREEA
DEMIHAFTE S,

ARBRORE. MBKEBIE~DOERDOIRIL. FKKBEFEDBREFRMTO L > IR E
[CHEH SN DM FRMEERV_RIELRRENT I THE-H. ChEBFERLY
HEEROHHEZHERT S L THET 2AENBENEEZ D, BH. HFRYE
X, LVARETHHINDIARERYEOF TRLBEHENER SN LIVETH
&ML (2-38D 1) BR) ARBRENMFIRPETHMIT 2DERLEEZ D,

BRI, BET 2L DORBEBRICE TOIHHETH L. KEXD
LUASEREOHHE S KT 5, D=6, BIEBRE LS ORM BB R0 EHK
ZIRIBHERFEDLL, AEXTHE, HERICTEIRUEEBH. R ELTEA
vhERWSESD. LUAREBROBERHEZEICHRIHMIERRE. REREFEM
DEFICIVHFHEINEZBRIERR. HNFRYEE. €AV MNEEEICRDSZEIER
REFHETDLDET S, ERD-BIERFERL, BERERAEN NI STV
DEEZT 5 CO BFHR#ME D LIC, RERFHRBO_RIERZRUVAFRYEEILES
Fiffl. HELKIIRMEBE LA —D—DoDREENESEIZT S, T—2DNAFT
ERVGESICIE, BT —2%283RILLET 5.

ARBROHE. HKERE~ADERE. UTZEREL. ERLOHTORESE
THHIN M FRYVEERVZBRIERRELLERT SHEET S,

- BGERL A OREBRIE (LA 100,000 EREH-Y) THESAZHFRKY

B, “HILRRE

QEMEZE L

LUAEXEIE, £ 4,500 B DT %EEHILTE Y. ChiTkYEBE 8 AANY
A—ILOEMAHGIE LTSS, LOARBEICIXBEICEDLRIMEDODN SO, &
TAERY BTz TIETUNFEE A 25%i8 5 Z ENRE SN TULVEY, Ff-, LU HEE
THEAMNTILTIEIYMEN., RBECTHIETSHY. LA THEASAIHLTEEHIC
R CEIFEYTIEEL, ZOMICE. BROBBERFICHH SIS S0,. C0. NOx FA
TEFFEOEREALGY ., WEENBLT I LM TLS,
BRNKRLZFTIHIERE L T, BEVNLGEH, EBPLOY TS V—FH5D
TLyiv— MBLAELNFEFLNATLS Y, ABORMERET S5-HIC. HLDR
BERHEZERATIILIIBRED—DELTEMEEZOND, ABEDOEHEKEL

4 H# : UNDP, Technical and Financial Fact Sheet, 2011.

46 8 : Debashish Biswas, Impact of Selling Soil on Farming in Bangladesh, 20134 10 A 1 HIZE]
fE XN 1= Brick Manufacturing and Public Health Stakeholders Dialogue M & .

4T 8 : H. R.Khan, Assessment of degradation of agricultural soils arising from brick burning in
selected soil profiles, Int.J.Environ.Sci.Tech., 4(4) :pp.271-480, 2007.
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BRI cEE, ERMICKBRHMZARATSIC D, BT DHEEZEIRT S
ZEIZEET S,

EMRE~OHMEI. BREALUVAEREDOLUAZHET H-DITHESINT-H
TETHBTIAEINEREMAOEENTHY ., BYIEEZ S, ZDH. LUT%HE
BLT 5,

CEBERLOAOHEEITEESINELIE. RBERHOERLEES

@BOP BIZxT AME IO Y FADER
@EMEARDXIE

NG STV ABRORTTIRAZHEAZE (HIES 2010) ITkB &, MMEBELLELE
HEBIZET2ERBOEEIEE L 3, EETIK. HHEHBOERE L Pucca £IEIEN 2 ER
EBNLUH. B, EAV R, aAVP )=k, KRB TTETLERENZLDIZHIL,
BTl Katcha LFEIENZBIREBENE. M. ELETTETLEARENEC B, K
ELEICEBETH S,

AEETIE, BREALUAZEMETIRBET S LT, BPEF. £FHEDEIR
BOREICERT 5, 4H. EMETREIT IEMEAE. 200, BF, JAVIE
XEMHEEDHLICKY. LUAEKREECEEL. ChoD@RMEEzHHmEBTE
. BRBTHELREEBRTIIOR -HITLT 4 (REHEERE) ETILEFAT S,

EREROXEBICHT I2HRIE. LOHOMEMERIZFICAZLALTHDZ L.
ERICENBTIRESNZERBE L HORTIET 208 EI L HIH S h D=0,
LT #IERET B,

- BB TR INEEBERL VA, LA 1 BHT=Y O

75



3BT LEEREEICET AR—X5( L F—4 (ER) INE -

1) BoaLERDE
D EROREM

]

o

NG To2OLYATHIEARXD FCK A 9 L EZSHHTLSD (X

5-15) .

FOK HTHEDEANRIETHY . MAICITHKICS S5 SN DHEMTEE

LTWa®, HBREFBEEEILT S 5~6 y ARDFHHB Lo TLVS,

NR—ZAFA VELUHEETHRLER-ERSATVSFKEDERMREE L.

RELOHBEOBMRT (T84 L, /= k51 L, BHOREAR it
BT 5.
£ 515 /00570 ARRRRHOKR (2000%) (Bi8)
ZRIHT 5 rew | 2L PHERE
= 23 . 1 3
ROSAT | BB | Tmew | VYTEER | yvzmew
FCK =4,500 92 15.8 91.4
Ziglag =150 3 0.6 0.0
Hoffmann (7 X) =20 0.4 0.2 3.5
HHK =10 0.2 0.2 1.4
ZDfth =200 4.0 0.5 0.9
A&t =4, 880 100 17.2 100
@ i

VUOREXFT—EEZLELTROONTELT. NI ST afisthoto Y
ADHRENTHD . BHREFOLKGE TR EFHREUON, Dv—F )X LORES
I2&kdE, FYABADLUATIBHFTIE, 2012 £ 12 AR, 8 12 HHEO
FETEMEIZ 1204 Hh/B, ZHEIFX102H/BEOEELTHS LS,

A 20 AMOFBTRAREZHET H&. BET 2,400 2 H /A, X%T 2,000 %
H/BERY ., —AHYOBEEBOARKLYIELGEHH (XK 5-3). =HHE
T. BEWTHD L. Ff-. FERBENIRL . FBRENFLBEVLEHMET S
L. PFIYVBRBICETSEEALND, NVTT7T2aTR, REMEFBLE
SWHFLEBEILEABENZ AN, EEROFENRZEHT LOIERETHD
M. EARANGFEBEHESEIC. LEOEFHTA208M GALBEE®). 6 1 A
MOFEETo>E LTEREHET S L. BHET 14,400 2 H /5. ZET 12,000
Rh/FELEWD,

R—ZRSAVIEIDERE L, ABEDFEEOSEMNBMMOIRRT & LLET 5,

48 il - Demotix The Network for Freelance Photojournalists, Day |ife: Bangladesh brick field
labor, 2013 %&£ 11 A 5 BfE:R
(http://www. demotix. com/news/1675916/day-1ife-bangladesh-brick—field-Iabor)
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@ FEIRE

FEIREEFMM T S, 2006 F£/N> 5 5T a5@EE (The Bangladesh Labour
Act, 2006) O THEIEDRE. FE. RLEFTHEHEI 2EIC. BIED EHK A
FTRTELATLSD, UTOEBIZDODWTTZ U yr— bREEERT 5. 4H. &
BOHREFICKYRBFLEM - EFSNDIBEICIE. 7o7r— FRAEBICZDEE%
B - BHT B,

(@ FK., AL, ZOHDBENLGZ L, ENVIREZNTDD,

(b) FWLERBERICLDIREAS GBI LEEBRMHEFSNTLDSD,

(c) QAR EHIE, E. TOMOTHNERAT S EIFELD,

(d) HBEZBRFIABTIHGZOD,

(e) FX. L LLXBBY HIE T, RATHEUGEHALLIEAIN. 5L
FZDOmMADRANRE S, HEFSHTLDD,

() F@BEIZE > TEHMEDRWVEYRIHERIC. RN DOBREMGERIKAHIGS
n. HESATLDED. Flz. RBKEHRIET HEATICIEN Y HILFETHREIC
MERKl ERTRESNTULDD,

(8) P LBRBEIFBENBICERALESIEFNDORVMGATICKEABBRE ST
B

(i) b LERRBICEIRDBCRALBINH DD

(i) b LRBXEDDRFRCHBRZANT, BlTEhWISshTEY., #E
HRES S TS D,

(h) BRZBMICELGHEOTIF/ORDOFEZRESIA., SNV THEMNTIKRE

AHEFENTLNDD,
(i) FBENMERT 2EYOZTE L. BIEOBRRMORBORENERSINT
LB h,

() RKFFRAOB#EO, B, HOIKERUHILEBICTHERFTHBECHHY DT
WESIZHATRSA TS,

(k) MEBMEETHBELSFALOT CEUGISFICR‘S., HESATLSD,

() FBELNFAT OB LGHROHERENRBESATNDD,

(m) FEEOFH (6 MK ISEULRBZEHAHMEBEZRIRESINTLDD,
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2) KRUBEDHE. HMBKEERIE~NDER

ERBTORAEICKIBERMOL Vo AREBRICE T HHFKYE (SPM) &=
FRIERRDHFHEZER 5-16 2R,

R—RZAVIEIDOHRFRYE (SPN) EZERIERFDOHEHEL L. REZXDES
BLUADEERETHH SN-HFRYE (P, ZBRIERRELLEKRT S5, B
FHRID SPN T—2 FHHRELHHEOMANFET 5, FAFXTAFTES
T2 DEEICKYERY 5, Tz, REBXRITHESD SPH DT —E2HNAFTELLE
BIZIE. PMoE L CIXPM, s DIEZ ALY, BRI D SPMT— 2 [Z5EH/RNIZT B,

*& 5-16 BITFRIMOMFIKME (SP) & ZBibRFOHHEY

= > 7 100, 000 >~ 7 100, 000
2044 T ;‘E‘%Eﬁfriif e | b

SPM e = (kg) C02 BEHH = (1)
FCK 1, 000 171 50
IFCK (FCK md&EZRY) <500 86 40
ligzag 270-300 — 40
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1.0 Introduction

1.1 Background

According to the 2009 UN Human Development Report, 80% out of a population of 160 million
people is made up by the poorest socioeconomic segment of the Bangladeshi population, the
"base of the pyramid (BoP)", who spend less than USD 2 per day. The sheer masses of this
population represent a huge market, where people are interested in producing, buying and
consuming innovative products!. This is representative of an potential business opportunity in
the form of a substantial new market for goods and services, which in turn can improve the
livelihoods of the poor and vulnerable

BoP business, often referred to as “inclusive business”, has drawn a great deal of attention as a
new approach which uses business principles to solve problems in developing countries that
cannot be accomplished by aid agencies alone. To promote collaboration with private
companies and other organizations entering base of the pyramid (BoP) business, the Japan
International Cooperation Agency (JICA) has initiated a program titled “BoP Business Promotion
Survey”. Under this program, JICA will provide financial assistance for feasibility studies geared
toward the realization of proposed projects in BOP business. Furthermore, this scheme is
expected to promote business development of Japanese companies in developing countries
based on their competitive advantages as private entities, and contribute to the solution of
developmental issues.

Kamei Seito partnered with ALCEDO Corporation has been selected as 1 of 13 recipient of the
grant to conduct a feasibility study on Non-firing Solidified Brick Technology. The patented
non-firing solidification technology can utilize different types of industrial wastes to produce
brick. Up to 93% of raw material can come from industrial wastes so the use of clay is
significantly reduced. Some usable industrial wastes include coal ash, glass cullet, silica sand,
dust, and most inorganic materials. Since the brick does not need to be fired, coal is not used
and thereby, eliminating air pollution and other health hazards during brick production.

BRAC EPL Investments Limited (BEIL), a subsidiary of BRAC Bank Limited, has agreed to
perform consulting work and other related activities for ALCEDO Corporation. In order assess
the feasibility of implementing a Japanese brick making technology in Bangladesh, a study was
conducted by the Impact Investment Department of BRAC EPL Investment Ltd.

1.2 Objectives of the Report

The objective of this report are to explore the sustainable supply and security of the main raw
materials, namely Sand & Pebbles ,Cement, Rice Husk Ash etc. required for the non fired
solidified brick technology, as well as highlight remaining challenges and draw conclusions in
terms of the way forward.

! http://archive.thedailystar.net/newDesign/news-details.php?nid=254863
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1.3  Scope of Report

The scope of the report s as follows

e Review secondary information source including published reports, website information
etc. to find out existing maps of potential raw materials for non firing brick technology

e Conduct primary survey or interview to collect information regarding source,
availability, price etc. of potential raw materials for non firing brick technology

e Preparation of a Map showing sources of all type of potential raw materials for non
firing brick technology

1.4 Limitation of the Report

Sectoral information of potential raw materials for non firing brick technology based from
secondary sources is limited as a result this report is based on mostly on primary information
and available secondary source data.

The Report has been prepared on only four potential raw materials for non fired brick
technology, namely, Cement, Rice Husk Ash, Sand & Pebble. Other potential raw materials have
not been explored.
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2.0 Building Material Industry Profile

2.1 Brick Industry in Bangladesh

With about 5,000 operating kilns, brick-making is a significant sector in Bangladesh,
contributing to about 1 percent to the country’s gross domestic product (BUET, 2007) and
generating employment for about 1 million people. Due to the unavailability of alternative raw
materials, clay brick is the main building material for the country’s construction industry.
Construction activity in Bangladesh has a huge multiplier effect on the economic activities and
therefore, is a big driver of economic growth. From 1995-2005, it grew an average of about 5.6
percent per year leading to an estimated growth rate of 2-3 percent for the brick sector.

Table 1: Snapshot of Bangladesh’s brick sector, 2011

Parameter Value

Estimated total number of coal-fired kilns 4,8602

Number of natural gas fired kilns 20

Annual brick production 17.22 billion?

Value of output TK83 billion (~US$1.2 billion)®
Contribution to GDP ~1%

Coal consumption

3.48 million tonse¢

Value of imported coal

TK22.58 billion (~US$322 million)d

Firewood consumption

1.9 million tons

Emissions CO;

9.813 million tons

Clay consumption

45 million tons

Total employment (incl. supply of clay and coal,
transport of bricks)

~1 million people

Growth rate of the construction industry (1995- 5.6%
2005)
Estimated future growth rate of the brick sector 2-3%

over the next ten years

Sources: BUET (2007); @Based on 2009 market share of existing technology. b Estimated at a
per-brick price of TK5.5 ¢ Based on average coal consumption per 100,000 bricks for each kiln
type: 24 ton for FCK and others technology, 18 ton for zigzag, 13 ton for HHK 4Depending upon
the quality of coal, the current market price per ton of coal may vary BDT 5500 - BDT 7500.
Average price ton per coal is assumed to be BDT 6500.

Currently, the following brick types are available in Bangladesh:

2 See Annex-B for detail calculation
* See Annex-B for detail calculation
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Type Size in mm Weight Image

Solid Clay Blocks 240x120x70 3.5Kg
Hollow Block 200x175x120  3.75Kg
3 Hole Brick
Perforated Brick 240x120x70 3.3 Kg
10 Hole Engineering Brick
Cement Brick 230x110x70 3kg
Face Brick 235x70x12.7 0.43 kg

Despite the importance of brick-making, the vast majority of kilns use outdated, energy
intensive technologies that are highly polluting. In the North Dhaka cluster, brick kilns are the
city’s main source of fine particulate pollution accounting for nearly 40 percent of total
emissions during the 5-month operating period. This leads to harmful impacts on health,
agricultural yields and global warming?*.

Moreover, According to Bangladesh’s National Inventory of GHG emissions for 2010 Gross emissions
of Carbon dioxide (CO2), the main Greenhouse Gas, amounted to 59,067.85 Gg. Total CO2emission
from Brick Sector of Bangladesh is estimated as 9.81 million ton per annum which is 16.6 % of
total annual CO2 emission. Brick Sector, producing 17.22 billion bricks per year consuming 3.48
million tons of coal, is the highest GHG (CO2) emitter amongst all industries in Bangladesh.

*https://openknowledge.worldbank.org/bitstream/handle/10986/2797/601550ESWO0P1110e00201100ColorOF
INAL.pdf
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2.2  Why financing a brick kiln?

= According to Bangladesh’s National Inventory of GHG emissions for 2010 Gross emissions of
Carbon dioxide (CO2), the main Greenhouse Gas, amounted to 59,067.85 Gg

= Total CO2emission from Brick Sector of Bangladesh is estimated as 9.81 million ton per

annum which is 16.6 % of total annual CO2 emission.

Brick Sector is the highest GHG (CO2)emitter amongst all industries in Bangladesh

Government is heavily encouraging Clean brick technologies and developing policy to ban

polluting traditional Industries

= Multilateral Agencies are providing financial and technical support for transformation of
traditional brick industries into a structured, environment friendly and energy efficient brick
industry

= Brick is the predominant construction materials in Bangladesh experience 5.28% annual demand
growth due to a vibrant construction sector growth of 8-9% per year.

Uy

Paper,
Machinery,
Non-Ferrous
Metals
1%

Chemicals
2%

Food, Bevrg &
Tobacco
2%

Iron & Steel
3%
Textile and
Leather
27%

Non-Metallic
Minerals
2%

Chart 1: GHG emission from Industrial sub sectors of Bangladesh, 2012

As a result, Bangladesh is a prime candidate for the unique Japanese non firing solidified brick
making technology.

2.3 Block Industry Profile

Substitutes for conventional solid clay bricks are carving out a niche in the construction sector,
thanks to growing concern about the quality of buildings among realtors and individual
constructors. Concrete blocks, concrete hollow blocks, clay blocks and clay hollow blocks have
found their way into real estate, however slowly.
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Benefits of using blocks in construction are immense, sector people say. Hollow concrete blocks
are substitutes for conventional bricks and stones in construction. They are lighter than bricks,
easier to place and also cut costs of construction and consumption of cement. They help
construct lightweight buildings, give protection from salinity, insulation from heat and sound,
and ensure durability. At the same time, the use of such blocks reduces construction costs by
10-15 percent. The vacuum inside a hollow block insulates a building from heat and sound and
makes a high-rise comparatively lightweight

Pioneered by Concord Group, concrete blocks are produced by around 20 big and small
companies now.

Some real estate companies get a regular supply of the products from the local manufacturers.
On the other hand, some developers have set up their own plants, an example of which includes
Shanta Properties Ltd (SPL), which has set up a block manufacturing unit to meets its demand.

However, according to Shun Sing Group (manufacturer of concrete blocks), the use of blocks is
very insignificant compared to the size of the construction sector in Bangladesh despite its
benefits. Real Estate Firms and individual homeowners alike often show a disinclination to use
it due to a lack of proper knowledge. Part of the reason for low enthusiasm among customers
about the new construction materials is masons' poor acquaintance with blocks. Some sector
professionals claim that the walls made of concrete blocks often cracked and caused losses to
many users, however clay blocks do not face such problems.’

Table 2: Cement Block Product Specifications

Product 100mm H/B
Dimensions (mm) 390X 190X 100
Crushing Strength (Mpa) Approx. 13

Weight (kg)/Pcs Approx. 11
Requirements per 100 sft (Pcs) 113

2.4 Real Estate Sector in Bangladesh

Bangladesh is the 8th largest populous country with 160 million people. Each year 3, 00,000 to
4, 00,000 rural people migrate to Dhaka, the capital of Bangladesh, fuelling the need for hosuing
facilities. Rapid urbanization in the country has created a booming construction industry and
spurred the production of 8.6 billion bricks each year, with demand for the bricks rising at an
annual rate of about 5.28 percent (UNDP; 2011)e.

The present situation has created ample breeding ground for real estate developers who have
been successfully bridging the gap between national housing demand and supply for the last
decade. The Real Estate & Housing Association of Bangladesh (REHAB), which is the sole
organization of the real estate agents, developers & builders, has more than 450 members

> http://archive.thedailystar.net/newDesign/news-details.php?nid=99846
® http://www.bup.edu.bd/journal/79-89.pdf
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registered in 2009, excluding around 350 non-registered real estate developers’. This sector has
been contributing about 12-15 per cent to Bangladesh's gross domestic product (GDP). Not only
does it, directly and indirectly, generate 2.5 million employment opportunities, but also
stimulates the demand for over 250 ancillary industries, the most prominent of which is the
brick industrys.

7 http://www.asaub.edu.bd/data/asaubreview/v4n1sl18.pdf
8 http://www.thefinancialexpress-bd.com/more.php?date=2012-04-16&news_id=126770
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3.0 Potential Raw materials for Non-firing brick production

3.1 Sand & Pebbles

3.1.1 Sand Classification
In Bangladesh, non mineral Sand is available in Sylhet, Pabna, Mymensing and Kustia and a few
riversides. In Sylhet, the sand is known as “Mota Balu” or “Sylhet Sand (Balu)” (Figure 1). In
Pabna, sand is mostly sourced from the Paksi area where it is known as “White Sand (Shada
Balu)” or “Bichi Balu” (Figure 2). Also Sands are available in riversides mainly in the dredging
and ferry routes (Figure 4).

Figure 2: Sand from Pakshi

Figure 3: Peebles Figure 4: River Sand

Coarse Sand (local name: Mota Balu) is mainly used for Casting in construction whereby Fine
sand (local name: Chikon Balu) is used for plastering and filing. River sand is used for land
development i.e. filling low lands.

Silica Sand is also found in Sylhet division, Sherpur and Rangpur but they are mostly used for
glass. Mineral Sand is found in the beach areas of Coxs Bazar and Chittagong. However, Silica
sand and mineral sand will not be used for non-firing brick.
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3.1.2 Stone Classification(available in the local market)

Several forms of Stones are available in the local market. The main types are:

Pre Gravel (Used in building construction and tube well)
Three fourth inch

Half Inch

One Fourth Inch

Dust (Stone Sand)

Singles (Used mainly for piling)

“Alubhuthu” (Used mainly for columns)

Pebbles

NN

3.1.3 Source of Sand & Pebbles

From the map below, it can be seen that Mineral Sand is usually found in the Sea beach of Cox's
Bazar, Moheshkali, Kutubdia and Kuakatha. Glass sand (Silica Sand) is concentrated in the
districts of Dinajpur, Moulvibazar, Habiganj, Comilla & Sherpur. Hard Rock is found in the
district of Dinajpur, specifically in the area of Maddyapara. Gravel and ordinary stone deposits
are located mainly in Sunamgaj, Pachagarh, Lalmonirhat and Chittagong®.

Map 1: Mineral Map of Bangladesh

? http://www.gsb.gov.bd/english/index.php?option=com_content&view=article&id=9&Itemid=10
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The Geology map of Bangladesh is provided below which shows surface geology and geological
source of sands and pebbles are easily identified

Map 2: Geology of Bangladesh
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River sand is mainly sourced from areas which contain the Ferry Routes (Map 4). Dredging is carried
out in these areas by the Ministry of Water Resources which results in an abundance of River Sand.
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Map 3: Ferry Routes of Bangladesh
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3.1.4 Price

Sand is sold on a per CFT basis in the market. Depending on the quality, prices per CFT range
from 25-35 BDT10. According to our research, price of Sylhet Sand or Mota Balu ranges from 6-
25 BDT/CFT and the price of White Sand or Shada Balu ranges from 7-10 BDT/CFT. River sand
sales price is BDT 7-10 per CFT

According to survey findings, the average sales price of the types of Pebbles available in the
market is:

SI No. Type of Pebble Sales Price (BDT/CFT)
1 Pre Gravel 37.5-50
2 Three fourth inch 140
3 Half Inch 120
4 One Fourth Inch 75-90
5 Dust (Stone Sand) 8
6 Singles 90
7 “Alubhuthu” 125

From the survey, it can be concluded that both Sand and Pebble are readily available throughout
the year, although the prices may vary according to the demand of the product.

3.1.5 Main consumers
Real estate Developers are the major consumers of Sand & Pebbles, along with private home
owners and the government..

Survey results indicate that average yearly sales by a average bulk supplier are as follows

e Average sales of Coarse Sand (Mota Balu) is 18 million CFT
e Average sales of Fine Sand or Chikon Balu are 100,000-150,000 CFT.

Quantity of Pebbles sold per year by an average bulk supplier lies within the range of 400,000-
100,000 CFT.

3.2 Cement

3.2.1 Industry overview

Bangladesh cement industry is the 40th largest market in the world. Currently 123 companies
are listed as cement manufacturers in the country. Among them 63 have actual production
capacity, while 32 are in operation. The current installed capacity of the industry is 20.0 mn MT
although actual capacity is about 13.96 mn MT due to supply constraints for power and clinkers.

Table 3: Market size Derivation

1% http://www.slideshare.net/Fzmasuk/availability-and-price-of-engineering-materials-in-bangladesh
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Market size derivation

Total demand (mn MT) 13.93
Standard Price per beg (BDT) 350
Total Market size (BDT mn) 97,510
Total Market size (USD bn) 1.35

11

The development of the cement industry in Bangladesh dates back to the early fifties but its
growth in the real sense started only about a decade or so. Bangladesh has been experiencing an
upsurge in the use of cement in recent years manly due to the property sector boom and
infrastructural development concentrated in the major urban areas of the country. The
infrastructural development at grass root level has lead to an increased demand of 8% per
annum during the past decade!2.

Table 4: Overview of Cement Industry

3.2.2 Product and Technology
Under the Bangladesh Standard EN 197- 1:2000 there are 27 categories of common cement,
grouped into five main cement types:

CEM I Portland cement

CEM II Portland composite cement
CEM III Blast furnace cement

CEM IV Pozzalanic cement

CEM V Composite cement

v W e

Yhttp://www.idlc.com/sector coverage/1332569363Research%20Report%200n%20Cement%20Sector%200f
%20BD-Initiation,%20April%2005,2011.pdf
2 http://www.scribd.com/doc/130016871/Cement-Industry-Overview-in-Bangladesh
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The type of cement widely used is the Portland Composite Cement (PCC) mainly because the
manufacturing technology requires less clinker than other types of cement?3.

3.2.3 Major Producers of the Industry

In Bangladesh there are about 55 cement manufacturing companies which are in operations
either on a large or small scale. A total of 34, including multinational cement manufacturers are
in commercial production. The installed production capacity of these factories is 1.85 crore
tonnes a year according to Bangladesh Cement Manufacturers Association (BCMA).

Multinationals such as Lafarge, Cemex, Holcim and Heidelberg occupy only 27% of the market
share, facing intense competition from the local companies. While these MNCs cater to a niche
market, due to their high prices (as a result of high overhead costs) and superior brand value
and quality, local companies such as Shah Cement, a subsidiary of the conglomerate Abul Khaer
Group, have pursued more innovative and aggressive strategies to gain market leader status
(14.20% market share). Many small domestic manufacturers like Premier Cement, Seven Circle
Cement, Crown Cement, Fresh Cement and King Cement have drastically increased their sales
riding on the benefit of economies of scale, backward linkages and aggressive marketing!*
techniques!?s.

Table 5: Revenue and Market Share of Cement Companies (FY 2010)

3 http://www.scribd.com/doc/130016871/Cement-Industry-Overview-in-Bangladesh
“http://www.idlc.com/sector coverage/1332569363Research%20Report%200n%20Cement%20Sector%200f
%20BD-Initiation,%20April%2005,2011.pdf
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3.2.4 Major Cement Consumers

In Bangladesh the main cement consumers are:

e Private house builders
o Real Estate developers
e (Government organizations

Chart 2: Major Cement User Group
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Major user group of cement

® individuals
® Real Rstate

® GovmentProject

Chart 2 above illustrates that Real Estate Developers and Government projects are the dominant
consumers of cement. Cement consumption has steadily been rising. It is expected that cement
companies will enjoy a good growth of margin over the next 3 years. Because, in next couple of
years when large capacities are expected to come on-stream, pass through of input cost will be
easier and clinker (main raw material of cement) price is expected to remain stable at $53-$58.

Chart 3: Cement Consumption (kg) per Capita

However, Per capita consumption remains poor when compared with the world average; only
65 kg (FY2009) while our neighbouring countries, India and Pakistan, have per capita
consumption of 135kg and 130kg respectively. This underlines tremendous scope for growth in
the Bangladesh cement industry in the long term.

3.2.5 Supply-Demand Gap

Leading cement manufacturers are now going for expansion. Cement industry expects the
consumption to rise by 25% (it will be much higher if Government projects come on stream).
Though it seems that the industry will run overcapacity but as mentioned earlier, industry is
dependent on the production of only 13 companies. So it reveals that the cement industry will
fall short of supply if the demand increases in line with the big infrastructural projects of
Government as expected in future and this symbolizes the huge growth potential of our cement
industry.

Table 6: Industry Demand and Production

®http://www.idlc.com/sector coverage/1332569363Research%20Report%200n%20Cement%20Sector%200f
%20BD-Initiation,%20April%2005,2011.pdf
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Considering the Life cycle of the industry, currently cement industry of Bangladesh is in the
growth stage. Sales of cement are increasing due to growing demand for cement in both the
local and foreign markets. The industry realized about 30% and 21% growth in 2009 and 2010
respectively after suppressed demand from previous years. Industry expected demand growth
is 20%-25% for the next three years based on the assumptions below.

1. Government would be able to materialize its important ADP.

2. According to the UN Population Fund (UNFPA) report 2010, 28% people of our country
live in urban areas where the population growth is 3.2 per thousand. Urbanization and
demand for accommodation are increasing day by day. Thus it is expected that the real
sector will grow steadily with the household users@ increasing cement consumption
pattern.

3. Private sector may get interested to invest in real estate for getting tax advantages of
their undisclosed funds

4. Good number of large infrastructure construction projects (Padma Bridge, Flyovers,
highways) are on the pipeline.

5. There is no “Substitute” for Cement. Steel can be used in construction but in limited
extent due to its high cost!7.

3.2.6 Price

The pricing of cement of various players in the industry are very close to one another. Due to
the presence of homogeneous products in the market, price war is a sensitive issue in this
industry. Cement prices have been on an upward trajectory since 2007 in line with steady
increase in clinker costs.

Moreover, cement prices, like all commodity prices, are influenced by demand-supply dynamics.
Seasonal factors like weak demand during monsoon in most areas also put pressure on prices.
As the freight cost accounts for a substantial proportion of sales price, the ruling market price of
cement becomes different in different regions.

Currently, the standard price of one bag of cement produced by the multinational cement
companies ranges within BDT 370 to BDT 390 per bag. On the other hand, price of one bag of
cement produced by the local companies ranges within the price bracket of BDT 340 to BDT 365.

Additional capacity utilization of the existing units as well as commissioning of new producing
units is likely to bring down the sales price, unless there is an equivalent rise in demand. But if
the demand does not rise proportionately to absorb the additional supply, the units would have

Yhttp://www.idlc.com/sector coverage/1332569363Research%20Report%200n%20Cement%20Sector%200f
%20BD-Initiation,%20April%2005,2011.pdf
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to lower price to induce more sale to maintain the required level of revenue income. The quality
of cement, brand image, export potential, price of cement in international market, anti- dumping
position of cement manufacturer, future tariff policy etc. will have an impact on price of cement
in future.

The factories which would be using captive power, which is cheaper and more reliable than grid
power and backed by uninterrupted clinker supply at competitive price are likely to be more
cost efficient to emerge as the market leader.

Hence, average price of cement is expected to increase by BDT 5.0 - BDT 10.0 per bag over the
next 3 years. Price may not increase in line with increasing demand as the cost of sales may dip
due to stable clinker price and increasing supply of product!s.

3.3 Rice Husk Ash (RHA)

Rice husk ash (RHA) is the woody sheath surrounding the kernel or grain and consists of two
interlocking halves. The rice grain must be removed from the husk after harvesting either by
hand threshing or milling. Thus husk is the by-product of the process of obtaining grain.
According to Food and Agricultural Organization (FAO) world rice production in the year of
2009 is about 678 million tons and according to Bangladesh Bureau of Statistics (BBS) annual
production of all kind of rice in Bangladesh in year 2009-2010 is about 31975 thousand metric
tons. Beagle (1978) assumes that husk to paddy ratio is about 20% and Velupillai et.al (1997)
assumes a ash to husk ratio of 18% results 24.4 million tons of RHA worldwide and 1151.1
thousand metric tons of RHA production annually in Bangladesh?

3.3.1 Chemical Composition of RHA
Typical chemical composition of RHA found in Bangladesh is given in Table 1 where it can be
seen that the predominant component of RHA is silica.

Table 7: Chemical Composition of RHA (Rashid et al. 2010)

3.3.2 Consumers of RHA

(i) Bangladesh produces on an average 28 million tonnes of paddy per year, giving
approximately 6 million tonnes of rice husk. Paddy processing in Bangladesh takes two forms.
10% of the rice produced is dry hulled, while the 90% is parboiled and then hulled
predominantly in small rice mills. The rice husk and bran mixture, a by-product of rice

Bhttp://www.idlc.com/sector coverage/1332569363Research%20Report%200n%20Cement%20Sector%200f
%20BD-Initiation,%20April%2005,2011.pdf
9 http://www.jce-ieb.org/pdfdown/3902007.pdf
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hulling, is used as a fuel to generate steam to parboil the paddy. All regions in Bangladesh,
except in the eastern districts, parboil the paddy.

(I The husk and bran, separately and together, constitute essential inputs in animal and
poultry feed. Supported by government, poultry rearing and livestock husbandry are expanding
rural activities, particularly for the poor. However, the prices of the bran and husk inputs to
animal and poultry feed have been rising.

(iii) In Sylhet and Chittagong, where the rice is dry processed, husk is made into briquettes,
which is a cheap, clean fuel. Poor households and small food retailing units in these districts
have shifted to using briquettes from firewood.

(iv) As most of the husk is used for parboiling paddy, disposal of husk ash rather than husk itself
is a problem in Bangladesh. Parboiling rice mills throughout Bangladesh dump the ash from the
furnace on the surrounding agricultural land and in water bodies.20

(v) Hossain et al (2011) studied the effect of RHA on engineering properties of cement,
concrete and brick are presented in a normalized way. It has been found that addition of RHA
in cement increases its normal consistency and setting times. Addition of RHA increases water
absorption of concrete i.e. porosity of concrete increases, which in long term detrimental to
concrete. Addition of RHA in concrete decreases both of its compressive and splitting tensile
strengths. It has also been found that addition of RHA in brick does not affect its shape and size,
therefore volume of brick remains unchanged. However, inclusion of RHA in brick increases its
water absorption and decreases its crushing strengths. RHA also decreases specific gravity of
bricks and increases impact values of brick aggregates. All the experimental results are
presented in a normalized way. Results were normalized with respect to control specimen i.e.
specimen without any RHA in it. Therefore one will be able to determine how much cement or
clay can be replaced with RHA, based on design criteria for any particular project.2!

2% http://rd4d.dfid.gov.uk/pdf/outputs/R7659finrep.pdf
! http://www.jce-ieb.org/pdfdown/3902007.pdf
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Map 4: Districts with Main Clusters of Rice Mills22

% Districts with Main Chisters of Rice Mills

22 http://rad.dfid.gov.uk/pdf/outputs/R7659finrep.pdf
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4.0 Non-firing Brick Raw Material Map

Based on previous analysis, and Maps available from secondary sources a combined Map was
developed to show locations and sources of all types of Raw Materials (mainly Sand & Pebble,
Cement, RHA) that can be used for non-firing brick production.

MAP 5: Non-firing Brick Raw material Map of Bangladesh, 2013
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5.0 Recommended location for demonstration project

The ideal location for any manufacturing industry is either close to raw material source or close to
market.

According to a common rule applied by the traditional brick makers in Bangladesh, the brick factory
has to be within 50 kilometres from the major market to keep the transportation cost low.

From the previous survey and in depth interview on the real estate developers it was identified that
the demand for non-fired brick or any new building materials is based on big metropolitan cities
mainly Dhaka.

Dhaka is the world’s 16th biggest city, and the capital of its eighth-most populous country. The
population of Dhaka is 15.41 million and total area of Dhaka metropolitan area is 134 square miles®.
Dhaka has the highest population density in the world with 115,000 people per square mile.

The construction industry in Bangladesh is steadily growing at a rate of 8-9% for last decade. Around
700 traditional kilns (10% of the all traditional kilns of the country) are operating just at the outskirt
of Dhaka in the North. Dhaka city has the major demand for bricks (1.7 billion per annum considering
10%) of annual total production of 17.24 billion bricks*.

All raw material no matter where is found are available at a bulk quantity in and around Dhaka city.
Sand, pebbles and cement bulk suppliers are also clustered in and around Dhaka city. Dhaka district
and adjacent Gazipur district also has rice mills clusters from which rice husk ash can be procured at
bulk capacity.

Based on the above analysis the ideal location of the demonstration project has to be around Dhaka
metropolitan area preferably in Savar or Dhamrai region of Dhaka or within Gazipur district. The
location has to be well connected with roads and highways or waterways. A location in the river
bank is ideal if carrying raw materials from sylhet and mymensingh region and carrying bricks to
Dhaka city by river is feasible. It will substantially reduce Transportation cost.

Bhttp://www.theatlanticcities.com/commute/2012/08/ meet-dhaka-worlds-densest-city/2923/
** World Bank Study 2011
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Annex 1: List of Sand and Pebble Suppliers Contacted

List of Sand and Pebble Suppliers Contacted

SINo. | Raw Material Name Contact Address Contact Number
1 Sand M/s. Shahadath Amin Bazaar Bridge 01673479123
Enterprise Ghath, Savar, Dhaka-
1348
2 Sand M/s Akata Traders | Mirpur Balughat, 01911361285
Gabtholi, Mirpur,
Dhaka-1216
3 Sand Rajdhani Nirman Mirpur Balughat, 8010058
Center Gabtholi, Mirpur,
Dhaka-1216
4 Sand M/s Farid Shahzadpur Bashthola, | 01927325541
Enterprise Baridhara, Gulshan,
Dhaka-1212
5 Sand M/s Uzzal Mirpur Pathorghat 01917922285
Enterprise Gabtholi, Mirpur,
Dhaka-1216
6 Sand Sun Traders Amin Bazaar Bridge 07177634806
Pebble Ghath, Savar, Dhaka-
1348
7 Pebble S.M.S. Traders Co. | Gabtoli Balughat, 01916502742
Korian Ghat, Mirpur,
Dhaka 1216
8 Pebble M/s Nabin 6/4 Shantinagar Circle, | 9330981
Enterprise Dhaka-1217
9 Pebble Onik Enterprise 01715229758
10 Pebble United Trading Co. | Gabtoli, Dipnagar, 01711630390
Dhaka
11 Pebble Riverside Traders | Gabtoli Nothun 01715390227
Balughat, Beribadh,
Dhaka
12 Pebble Confidence Borodeshi Balurghat, 01717404195
Trading Amin Bazaar, Savar,

Dhaka
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