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LUAEEMAHERE,. BRELITNU TS ToaTE2EBERLTVWSEEMBT
Hbd, NVTSTLAITITRE. BEDOL U HERZEMN 5000 EFEFEL. EITA
VRMOHMATIZETRERAVTERM 172 BEAOLUAZEELTWVS, BEORE
DRFRBIZHEV., EE 10 FETREIFELNFELY 8—9%DR—XTHELTEY.
NS ERELEEENRRAENS—KEX - THETH D,

—A. LYHEZEIEARADBEHNRA X (GHE) SR, hO#MHHBOAKELED
BRXOREA LG ->TWS, tETIE, ERMEFNELDAELNERLTLSDICH
L. NS TYaICHBLUAEDEFEAERFIRILT—DELBIFICEL D24 T
THd (FELLTE), REEHED GHC BIHEEERM 980 B VIZDIFXY'. WA T,
LUHBRICERSNSBRMSHHE SN D HR (NOx. SOx). HE. HEIXFEZLX
KB EMFSE - BihEO G EORBMBEESIERI LTS LEEDA. ERORE
BADEENBEINTLDS, $FIZ. LYAIBHABET S v DB L VERBKT
. BEHEENRZELTEY ., TORFERTERL B0 E2HLEVSHELHS
NTWD, ThITMA., LUAEZEIEER 4,500 oo EEILTEY. Ch
[Tk YBIMAEBE S AANT Z—ILEL LTSS,

FETIK. RREREFREICIY ., EXEEVHHELEMLTLED, EXEE
MAEBENFELEV SO, TR - TRIEIIICKPREMEICKNESATNS,
FERTOHAICENIE, T 17,000 > /BOEHBTBMOEXREMRES . 2025 F
21 47,000 k(T b=, EXREVLE (BFRE - EE - BERIL) XREBAIC
EY. BEBLEMEELEG-TWLS,

LTAT Y MME, BRRAKD GHG HIHBRDODHEREZEDAHH 5T, FRNGREFLE
DFEM. AEOIRILX—EE. BLUVEXRENVEORRICEET LMD,
REOHGARELERCKECERTIRNEFEELZETHILEER D, BEFEFE
PERBEEHC LY —BRELGFFBZHEIOE. NI 5T22D &5 GREED BOP
BTHAH-. ChoBRMB~OIMY #4(%, BOP EOMARBOREICEHLTS
Y, BEMNEROBEEZHIET S LIS2UMND,

Fz. BRORNV T ST BMHAEOESANHE. Rty 4 —H%. KIRE
BR. REVEERENBLICEIBTREORELLE, HTO0D I FEEHT D
AMNEL. ELDEMDS, DA, JICATOD Y MR ELRNRFEEETE L LHE
T 5,

' 188 : The World Bank, Introducing Energy-efficient Glean Technologies in the Brick Sector of
Bangladesh, June 2011.

2 W88 - 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.

3 Hi# : UNDP, Technical and Financial Fact Sheet, 2011.
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1) & BOP BRUFRRENHE
@ LUABLEIZHEET 5 BOP @&

LUAEXRIZRET HFBEKIE 100 ALEEOVDORATNS, KEHDL Y
ABLEG T, EHARNI ENG, MAITHKIZET L ENHMFITO(BAT
BY. . FBEFEZHOFIC6HAFELMrERSNAEVEHFTHBEL L >TLS,
T, BEIRTOETIE, FBHEEL OARBFICHE SN AHRLAGYWEIZS
LBEINTEY. TERFATAERFEA L, B2, REFAFZHICHLTEVWE
ETHY. FERBEHLL, BERRTOBAICKY . L2 HRBBENE <
BAEOHHFBRBEFHESN, T, BKOFZEOLTVWHMBICTHEZERET 5 C
EICKYBELEENARRLELGDIOERIREL. £HMHML LRI S

FEE I-1 NTYy FRITVERTEH HBHE

FE 1-3 EZIHHEHE



Q@ SEBELEFRETEET HBPE
HRBITOFAERNIZ KD E. HEEMD RS LIZIE 500 FEMERMNEFL T
W3, ETFKERBORERDA VI SHBBIN TRV =OEERENEL .
T, BELDRASAITANICHEEL TS D, KEDRRKRIZCSSESATWS,
NOTSTLABESLUVER NGO (. COREZERTI L, EFEBREE
TS LEHELTWNSS, 7029 ME, ChoD 70y S LICEBIET
Lo ZRM"T 52T, 4% BPBOTEBEREICERTE S,

@ HEERIZEL BOPE (AE 1,300 AA. BEZE 36. 6%)
LUABEEICEIYHEESNDAKRIIER 350 A hoT, 2EEMTERLEXRS
FREBIUVLEFRESIETRILTNS, £<IT. Ty hho34E 25kmBRIZIE
1L20D LU AIHEAERLTEY ., ¥y DAERITED BP BORERES & UEE
KEADEEORAEABEEIATNS, CORBHELLHEICTRET 5 & F/H
BOEAHEVWSHAEHRIH D . SEOFHHFAIRA 11,480 248 (#915M)
THHILEEZDE. CNEFFREICKELABTHBE,

BE -4 NATYy FRIIVEQHKONSTEHIE

4 Hi88 : The World Bank, Dhaka:Improving Living Conditions for the Urban Poor, 2007.

5 http://www. habitatbangladesh. org

6 W48 . [jaz Hossain, Impact of Brick kiln pollution on Dhaka City, BUET, 2007.

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

8 H#l : Ministry of Planning, Household Income & Expenditure Survey 2010, 2011.
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BH 1-5 LYUAIBEREH

@ LoAREEEDO BP RR
LUAEEE, /M 4,500 oo ZEHILTEY . ChizkY Bitth'E
FEGANIA—ILBLLTE, £l CHICMATARDHEIZLDLIEFR
LRATHD REMEHELTEIEC, ERMICEXEREMERBELTES C
Ehb, HEIDHEBEZRIBT S EICHFET D,

W8t : UNDP, Technical and Financial Fact Sheet, 2011.
10 B8 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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MEGEREERM) & (L. FERFAERCI VAV LEREERMEL, LA
BAIN, BEMGEZELIRNTHS, TERBMELGDIV VA VILERIF. HIZE,
TKEFRBEEIR - KERSYT @HCHBRRAST%) - RERL - EXELES
> MRS T - WIEERE - BITSIRAF VY - HYR - BEMIT - ARIRGET.
ETHERLS, RREIRTOEEXEREEZEMIRHMELYFTD. BE. LVALEAL
(T, £ ETE - BRLTHESN DD, CORMFTIE. BRGHROFEEYR
T & FBAFE DR ABELEM (FFEE) ZHET. X574 B IVELEHIC
FRLERISEAVTLUAZHET 5, LABRBEERALLGL O, EROER
ERAGERRBICIVYEBLEEEATH S, MERERELRN TE. ERBEGHE
EREEY (ESL 80%WUL) ZHAHRLI-LDZ. A MEEERIE LTED,
ERENMTHIETLUALEANERET D, BRATSEAY FOEEZMET S
CET, BEYDZA TOBICIEL-RBETI ENTEDD, NVITSTY
ADESBHAVEREZYOSFATHOA TGN TEH, BELEYERYT
ENY—LBEREDLUVARENTRARETH D, F-. EERLELTDFETHE
AMEPREBICAEELGYEL. COEMICE-T, BESND=O, BEshfzLY
AFREHLAEL. AEVEDOBHEVS VR VIIHLTH, BIBGEELH-
LTWb, Ff-. BRELTH, EEGHT—REACPRESVZIRHETES7=6H, BOP
BhoEHREET. E<OERZEMYAHLHAREEAT N

TRREETRHICEY LAY FOBRLEAEZRAREISHT ELNTELZLOD, BEDRIEDF=HIC
T, E<DEA Y FAREIZGD, SHOBERICELE THREL-OMNFRELR (ERETT7 FV LD
ThHhd, cOERKBANRMEELLSE2BEEHEL. EHOBRMET, TEXHYALWVEA VL ST
HEHETREE 10 Mpa LIE & WSRERBATRLG C EMMASA TS (REMHERE) .
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BHE 1-6 S\EBRBELRFICES L ARE

BH 1-8 fHZNEIXEZMHE"

AEMIE. LoA—EH-YDOBHED 0.08 2 H EEEFRMTD 1.80 2 1 & XiE
[TFTESZ &, LyA—ELAYOMBRENPETER LTSNS T v kK
IR VEHK DFEFTEC L. THRRICDELGLIMANSSTEL I E (TO
FESR). Tz, ERFCELSNEZHLE, BHRELEDIRNRT v FHH
"FTEHIEMD, DL U AEMISHLTRBETH S,

2 mERELE, TORBEAVCTHREZHAET S0, FILATHREMNICTERT 5. HRAXEKE
T (TEEREEREDEHIC, FAICHEEINEZLOT, KPABLANGLERBETEIENTE
%,

U BT, BREELCHEEOTITYL, RVEELTETHY . RHONFHOBEEEZEH LM
Rihb, RELAMZROLOICHARSNI-COME RFHFIEH) . ft3Y —EXFRAICL 578
HXDF=OEL LIEHORBEENEZICHRES, REXRHIBETCLEDRMTARETH S,
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3) BMOBEMILELIUVESRRAETILOIX

BMBAICH->TIE, BHOIRILX—BFZEZEEL. BESA U EFEEN
BICKIBIZEYEZD (Bl R PIURT—TIEEL, ANEES), B
HHEUADEAEIO—TIELTH, REICKELEE TGO H. B TAFEN
BHLTEHOEE - HEICEHE T, HESA ORMAKRILZEDH D Z EHATEE
THb,

LIO0DY FOEGFAREERLESE, MO LUHEEEZECERETES &
SICEEETIK. LYABXEFIMLEBEXEZMAEDLERVBR -H$TOT1 (R
M EHE) ETILERFELTWVWS, 240 (LFEL U H) DBE. BESI 0%
FEAEMNATIC, AEDEHND 6BFLULEDTLENRRADHS1-H. £EBTED—
HEPYEZ D LT, WHMEREBMICALT S, T, FITKDZ M ILOFE
EEZETRRICMRAZIET, E<DERZRIETZ S, XFETHIE., LHELUAD
FEEFEL<. MORBOBEL LIZINEEN T W EANFIBAL -, — AT, 1bft
LUHERAHTREES TIHETHEINATWS 2O, KKFLEORFICIEAE>TL
B, COZEND, INBEMEZRELDD., E-ERAIHEARTFLOBHO/NS
VREFEBELEHGHER (FOFI I 9IR) 25REETHITFETHD.



2. BERE - EDRARE (BEBEK - #lE. 1275, EERRF)
2-1 BUE - BFRR
1) BUADKR
NYT ST ABROERERER 2-11277.

R 2-1 NUTSTUABBORBET—4M

mis MUBAFEAXOA— KL (AXRDH 4 E)
= 1185 250 BA (013&ENVT ST a85:tR)
FEEHYAOEME1.37% 20011 ENNVHTSTL1H#5E)
=) Sy h
Bk RUHIWADBRKERZEEHD D, S UI—EDOEERVDOF VAL I EENE
o X, FrovhEEEdDE LELRERDERENARE,
=:x NUAINEE (EFE
=eA BA (158LLE) #53:56.8% (Human Development Report 2011 £E)
sy A4 RS LEHE 8. T%. £V X—HHE 9. 2%, LhHHE0. 7%, £ R F#HE0.3%
= (2001 £EEBHE)
- 1047 &£ NFRAY (RNFRA V) ELTHIL
1971 & NUHTS5TFLa & LTHY
BUAKRS SR
B He —Besl (337 350)
- s SMRC (A7 7R HES) | FRBITIL—T. 1 X5 L
438 X HESBME, LERDA L A—,
=4 EEEF. EH o BEE 126,150 A, #EE 16,900 A.
¥ 22 14,000 A (The Military Balance 2010)

NUTSTO10MEBEOEEE LT, NILEZILEREIEN 2 REBFFEEOHEEICE
BREBETENSVENBIFOND, BENBILT HBEICIE. EMOCEMICKT S
BA. BRTASSHOBENE LI LA HY . EROHE. BEBESROL T4 X,
Iim ELFAEESN D,

LIS, BNV STLVaARFEEICEDIFEDN VT ST 10BUAEREM S, /N
WALOTEDRZHAEEDHIEEHRBRT D", HITHRBWP (N F5374a
RIEEIER) LERTIIERBLONMILIE, RERBEET 1 FE2UEI LA LHHIE
TEHEEZDN, EX - ERICT T TNILEILAS S ERSNLARESENH S,

> BEZOHRMEAEDCHEHREAILOBIE

> MM EHILHRHOES L [ v/ — &S

> 18 RESICED [—HEH &M RTLRAKRDEE

> TYRSLIR] TAA—x INT70%F - A XT L] ORI

YO THEY SEhEES ERT 421 OU Iy b, ER25F 10 A 18 HEH
(http://www. mofa. go. jp/mofaj/area/bangladesh/data. html)
O NS ST aKEEE, 0DA-NGO RESEH. BEDNVIT ST ABGAESE. TR 25 4 A
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> T7IOIERELUBNP OFE

FR2F12ARAETE, NUTSTUV1REEERERICEDHE 10 REEEDH
BAXRENE=CE 20165F 1 ASBERTE) £2Z1T.BNP RNDHR 18 RESII,
N AXYELERRICTER, #E KEXBZHESTLHLGLE, RBEEFHZERELTL
5,

ERx7IIERBEL BNP 2 EHFR 18 ROMILFFNIYBELTE Y., BNP &
18 RERICBERALTH., LB THREH - RHEIRIDOZFEIZKSNILELGE
DEEHT. FRML LEL BB H S,

NLEVIZE D ERFEGEDHEIZL HBEFKRICOVTREFRERALN BEIF
D GPRREEF 6% ZEHIFELTEY. RELCERGSNBLETASID,

FOM, KEELGREEHE LT, T/ 25F 4 8 24 BIZS v ARSI S/ — )Lt
RTEI > EHOTHECEEN A SEETOELDOEETIH. 24 &4 1,100
ADTELE, 2,500 ALLENBET HBELLY., CNES T, FBESICKDKREE
BMETENTAEHTITHONATILNS, RETETIH. THhET 1,000 Ams 4,000
ARYDFBENTEFTEBICSML, ERRUVIZZRE - WRT L22NEHE51E
EBILTWSIELN., SREBRGEDTEEZHEAT 5120, FMTRFEGEFLIH
ELTWS, XF 4 AICKRELERAKROFBHEICLDREBETEORICIE, BALEEH
BREVPMBTEICETAFA, REORBLZZTAGTIZEHLRELTWLD K

1 HE: 8554 BARER—LR—=C NUISTFa] OOz THA b, 2013 &£ 12 A#ER
(http://www2. anzen. mofa. go. jp/info/pcinfectionspothazardinfo. asp?id=012#theader)
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2) FEHFEDIKR

RUT 57 2 BAODERERER 22587,

R22NVISTOARBROERT—2 CKFL) M

EFEEX K - BRRER
EH GDP 1,156 @ k)L (2013 £)
— A&l GDP 776.5 KL (2012 )
EERRKRE (GDP) 6.3% (2012 )
HEEDMERLERE | 7.97% (2012 /)
S OIS 5310 5N (2010 &£F)

B¥ (48.1%) . Y—E X% (37.4%) . #iT%* (14.6%)

HY—E X% (49.5%) . T% - 1253 (31.3%) . EMUKEZE (19.3%)

GOP PR (2012 FEHEE)
p o B - 239 9218 FJL
wH 7 BIA : 333.001E KJL (2012 &%)
A (—y FER<) (39.5%) . =v 57 (39.1%) .
AEANE 3.7%) ., oa—FHE (2.9%)  FHEE (2.4%) |
_ h—Ls - FEREAIL (1. 5%)
ERH7ME A FHIE (12,35 . BHHE (0.5% | LSRR (6. 5%) . i
2£6.3%). BREMG 1% . TSRF1vH - TL(4.3%) . AR
5 (3.8%) . #81E (3. 8%) . HifE& (3. 1%) . EWEE (2. 8%) (2012 4 E)
B KE., F4Y., EE., 725VR ARSM U A2 YTF. h
T EESHEE TR ARNILX—, A4, BR

BA:HPE,. 1V, YUHAR—IL, EE., BK, YIL—L7F
(2012 &)

By (BiEAE.
FEHEEF) HoDEE

144.6 {8 <L

BE 2h
ABL—F 1R RIL=79.10 27 (2012 FEFY)

FNVISTVADRMFERTA~EF6 AR, 2012 FE(F, 200 F7 An 5 201256 AXRFET,

NVTSTL10REIL. BEOMMEZFREHEFOZEZZITEALGH, 2003 £,
52011 FFETEHREGPREEES. 7~6. 3%DHTHBELTHEY . BLVBEREREZ T
LTWa (B 2-1), F1=. 1 AdH71=Y D GDP v HEFMMHERIT 2003 F£4 5 2011,
2012 FITMFTH2EOHUVERLTE Y GHEMSNRAICHEKRL TV S (B 2-2,
2-3), COERELTIE, BEGBHOBNFTBELEOREMBR. BN
DADENERBE. REEI I —DRELEEREVHEERAHITF oD,
AT, RESREHCOBNFTBEOBNEZITERET 5L HAKRECEENICHRET
Hd=H. EEDZAILLEEN - ERFOEBA VISOBENIREELE LTS Y,
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2-3 HEEYIMIEYR - LREORELLET

VY= b E R AER DT =TI A P LY AT T T 2 ORERRE RO T — 2 (2013 4
5H 28 HEH %I, (http://www.jetro.go.jp/world/asia/bd/stat_01/)
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NOTZTL20E - g NEEREEER 2-3I1TRT,

201/ 12 EEDONNERERELE (BRA—X @IHNIRX (EP2) K<) &34 1E
9,220 5 KIL T, RIEELLD 58.5 %tE &% o1z, 2010/11 FEE (X, ERERIZHD &
IOo=TYDT - BEMN B 1 %ERBAZELEOTULA, 2011/12 FEIFHY—E
A, BME, b2, RE - JL, BRNIAENEML., REIFELVEREALKX
L=,

E - iR TIE. BEIAS 16LEG Y. 2418 4,800 5 FILTEED 70. 1% & 58 7=,
BEANLDIXELED 97.7%X 1 #HITLSTLE, I72VENEF - EXEMARE
DEHENEDHVT VDS, HOWTHEREREOZWEIZEZA. 1V F, £S04, XY
oA, PUAR—IL, BRDRTAT, FAEERNT - BKEEXEH. 41> FIE
BEVERTEHRONMRIERHENERSINATLS,

BANSDIREL 8,170 5 FILTRIEELN 8L o1, 15 HDEELNHY.
BR-EMESH KHGOREI W, WE 24 FHERRE2H. Y—EX 1,
LEDHE 1 . EZ 1 TH-f=. BRAHTIE. SEFEFVVHEITSIVIL—T
LDERBELLT. EVCORHTHIBREZDOHKE - HHEH. KORITLDY
Ny YT - BESUOBRIGENEHINTILN D, KOFRIE, BRLAEHNRA
HIEMBBELUVR) 2 —LY—2FF—4y NIEEEIREHES. TOEH.
—7OAHIBKFLED M LDEFTAIENBREZEE, £, MEBHIT.
Sy s T LED BARKO TIHZERIT 5,

2012713 EEICA->TH B, BRAGAFLZRYACKRENERTHY., wo¥
FRBEECELOERRIUAEHRIL. —HEOHZLGHALTLERTERET S,
Ffz. Z27—RAMUTA)T1E 2013 £ 7 BIZY—2 % LEDRRELT, &y
ATRICTSIo2=/00 2 [EHEHET S, TEORRECEENOBESITE
BLEBRER., EHREFHFTHUTLSYS,

B O hOHRBSRERE LT S5T 2 2012 FhR
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K 2-3 NUTSTVANOE - BRI AEERE <BHEA—X >

(B : 100 5 RJL. %)
2010/11 & 2011/12 &
] cof 1] Akt RO

EE 1,738 2,448 70. 1 40.9
24 1 201 5.8 14,010.9
A F 16 197 5.7 1,169.9
T8 22 132 3.8 495. 4
RS Uh 1 99 2.9 9, 360. 5
S UAR—I 35 92 2.6 162. 6
BA 10 82 2.3 685. 6
HE 19 48 1.4 160. 7
NI1—5HE 0 32 0.9 13, 006. 6
ka1 40 2] 0.8 A 34.0
IV — 0 23 0.7 11,257.5
FE 29 16 0.5 A 437
AA R 1 12 0.3 1,646.3
TL=o7 25 1 0.3 A 57.8
25 VR 0 9 0.3 2,958.3
KE 170 8 0.2 A 953
ast 2,203 3,492 100.0 58.5

bz

HEMIRX (EP2) ~DREIFRKRL<,
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2-2 NEHREERICET HREBEROEFIE

NOTSTULNEERRBIZEIRMEBENEETHDH LMD, 1980 ERNSEIC
L DREREBENRE =, FIELDRIFLEL DL THERMIKRE (R#E - &
#) & RS INVISTYAHEMIRTE OFIE (1980 £) THDH, oI
FOT7O—NLEIZE#EN, BRSNS Z2RHT RESBFAOKRERED - HOFEMHERE
DRLEENEEY . HRET (B0 AFEE (1989 £ #HEFFE) L7, BOI Board of
Investment) & (FRMEEFDIREREZBMNE T IMETHL, TLHERESM VLU T«
Tk, BHEEEECHBEEXEHALLENPDLTHD,

1)
NI STLaACETRHBE. LTOEEYTHDY,

OF-IN ]
> B E15 LSO HER
- B EBEER : 27.5%.
- HRRAELBEER - 37.5%
KEZEEDI L, BEUMN20%EEAHEEE 24 5%, AN 10%%TESD
(I 37.5%DHREAERAEND,

> BHEFREDORE
-ETRIER ELB) - 45%
- EHRIEER (L1B) : 35%
- EELE (BR1T - RER) - 42.5%
- Y—Fx b\ 0 31.5%
- IFCHEE (ELES) - 42.5%
- I CHEER (B - 35%

@ f{FhnfEfEF: (VAT)
> fThnff{ER (VAT) : 15%

@ EAFEH
BAFRFHE. FURIZEY 5 BRECHINTIND, IEFEEE 3,000 2 hTH
%) (i 2_4)0

WH#: O bn - Ay HEHH. TR2 2FEENMNEAFIERAE OIS TL10REFHEE. 2010
0 [ bA BHAEDRRAER NI 53TVa Bl OOz IS4+, 2013FE 11 A2 BE
# (http://www. jetro. go. jp/wor|d/asia/bd/invest_04/)
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K24 NUTSTVa1DOBEARBHRED
65 BAHO B 5oty pEEE BiE
~200,000 % % ~225,000 % % ~275,000 % % 5t
200, 000~500, 000 & £ 225, 000~525, 000 & £ 275, 000~575, 000 2 £ 10%
500, 000~900, 000 2 H 525, 000~925, 000 2 £ 575, 000~975, 000 2 4 15%
900, 000~1, 200, 000 % A 925,000~1, 225,000 % A 975, 000~1, 275,000 % A 20%
1,200,000 2 A~ 1,225,000 2 A~ 1,275,000 2 A~ 25%
RS E A EAFTER: - - 25%

2) —EEFEBREN
NOTZToald, 1991 £2 A2, BRE_EMBEREYN (ZERBEHLLECET
H_ERBEME ZHELTL D, FHNORBEIUTOEEY THS,
> FF~DEH
- 10% LA
> EANDRRFE
EN15% (BEEHEXILDEAD 25% U LEDOKRERF L TLSHEEIEL 10%) .
BA:10%, NS TL1ENBEONEA : 25%
> OA4YILT 4, FRIITHISHT 53R
- 10%
> faH - AN~ DR
- BEEHREEICEE 183 ALULFEL-ETRBE SN D,

3) HEER fik D B AR
EHREUVRESAOBAICITEE 7. WDEBRANNY . BRADEMALETHEMD CFR
HEED 10%ATFEENTLVS, BL., MHEREEICEIUTORERERIEENH D
i) 10068 HEEDIHE. EAEEBE X VR AICHHSBABEBRL RSN
%, BL. ®FHo (7.5%) [FRITRIETHERT 0. #HRERICHERN
EERATILEND S,
i) T0%AEEHAEE (Fyh, FyaIToLN) OHE. FEERIE 2 5%EEE
Snd, BL. B (5% [FRVITRIETHERT 5. HERERICHEDR
HEZRANT 2BENDH D
i) TR EBHEE (Fyh, FyaTY) O5E. RERIINEESND,
BL. B (2.5% [FE|TRIETERT S, BERERICHERZNEZ
REAYT 2BRENH D
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B, BABEME S VRO MMEES (Value Added Tax: VAT) [F&FRESNT
W3, FEEBZRAT 58 (LR TOBEERCHRE X Y REFEMAFERN 10 FLL
tHBHT L %A 5 [FanatBAE (LIFE SPAN CERTIFICATE) AREIZH 5,
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2-3 BB XY HAFEBERCEHE
) LUAEXEICET 2 BEBUERAESIE
O -5

LUAEEE. NS T2aDMPD 1%ICHFSL. 100 5ADEREERIET
PEENEELEETHD, LHOALLGAL, EREATWVWHLUAERENKRS
HE, TRILF—DENBIHICHEDIEXOEMTHY . LUARRICEDNEE
A DHH SN2 EHME (PN, S0,. €0, C0,. NO) &, KRFLORMFLY
EDFANGIREMEESITEI LTS,

BIEEEBFED GHG HFEE(XEM 980 B boICDIFY ., LUAIENEFTHH
YATIRRY S A Z—TlE. TROMFRYED 8RELHIEERELZ>TL
5 (R 2-4), £z, BRXOL U HBERZE (FCKE) KU Sh B PMy % PM, 5 (.
FyNTRAORBARTER 750 N/FE. 2BHETERD 20%(2BEFKEL TS &3]
EIhTLBY,

Sy hTAOWAFIRYE (PN, ) OREL. IBX O FOK 2 TIHARE I 5 HiRM
[CHEEICE<H->THEY (B 2-5). COHMICEWT, N5 TP 10BRKRE
HEum/BE 2EE<BBALTWS, BH. BARVKXEOBREELEE By
m&EoTHY (F 2-5). CORBEEEZHTEHDHE., FIK BHIHENRBL T
WEWRTH BT 2BNZRKEL TS, £z, BIESNIz PN, ;DREIE
F200umEBLTHEY. N5 T2a1 ERARICKREBEENFELULGZPEDOKREE
REBTHOERFEEFRICHESA. BREEELT LDRER - MEEERSE
(FEERDBEEICEL, EBRAVMET. BEGAICLINTERSES] £ENT
W3 (& 2-6),

HRIBITNXIE L TLSHIREEF D CASE (Clean Air & Sustainable Environment)
D7avzy MTR, 28 11 A TAKFREDEZL Y VT ET2TWS. &
AOLR—bE2#HBE. FOK BTIZEHARET HHRIIC PN, DIRIBEEEEL BB
ZRRIE. SEETIHELTLD,

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

2 TIR1E - ZFMEIRER. CASE (CleanAir &Sustainable Environment) | @™~z JHA k., 2013 F 12 B
fE:R (http://www. case—moef. gov. bd/)
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mHHE
mEEE O e
BE

n EEREA
m fHH Sk

" iBiE

B 2-4 HvhDHFRYEDRER?

255 —— Mo B Semow —— Bl Samon
m"”i’ — e e - - - - Dby __"
EEs] - s
-
Mrissamg &=

458 T -

A8

L2

] T T
S88p882883 33888 REETEREESE S
E 335 ¢t32 258552853 E832285823%%
S X538 FRIT=ZgA LT ag5384

2-5 FyAWmITEITEMMFRYE (PN, DAFHREY

*& 25 BFEICEITHIHFRYMEREEEDLEY

EEHIE 1B FHiE 1BSREME |
BEx - 100ge/™M 200pe/m
- *E - 150 gg/nd -
1 100pe ™
(SPM) (31) HE (70 &/r) (3562) 150 ue/m -
WHOIES 20pe/m 50 g/ m -
HE 15 o g 1l
o #E | 12ue/ (53) Bue/rd
23 HE 3Bug/m (%2) [ I5pe/m (%) -
WHOES! 10pe M 251 g/ m

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

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

2% . TERRERENER. P25 REMEZRES EOLSHHNSPM2.5 DAL, PN2.5 IRIFE%E
STEALBED?2 1D THA . 2013 £ 12 BEEER. (http://ieei.or. jp/category/special201307/)
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@ BIEBEE. HHE
A LUAEZICET BHE - AHE

NUTSFLAD LU HELICET W% - ZHEESR 2-715R7.

LU AR RRT 2BENES SVRERENRANG MDD, NUTS
FOABMIREAGRE - SHEBLTLY AELOREICRYMA TS,
LALERDS, LY ATHBOERORAEHIEETONELON, WEEIS
EED LU ARHNAERTHY . BB O R AK R~ DBINEATL

A AW
CORFREIZDONT, EERERFE (LT, UNDP &LV5,) 1E, UThEBYEE
ELTWL3YS,

> IRLF—HEOLVAECERMERT -HD. BBMES 22T«
TORELLE, REAOXBRENAFTEL TS,

>NV STUABME. BREARIDELC, MBEEREFT L5008
EHAETOYSLICEFIIRE LUHEEEXETIEODOFEHEF
EAELTLEL,

> TRILF—EO L VEHADT VX PHMENFEL TS,

> LUAHETIROERILICDELGEE~NDT I EANFTEL TS,

> TELARNILTOEMBRATIL, ESRAXFILOREANFTEL TV,

>AFICL U AQOFRNEEICIKRT SR EKEDORERMN DL,

26 g - UNDP, Improving Kiln Efficiency in the Brick Making Industry, UNDP project document, 2010
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(B) RERLZE. RIEREMRTE

NV ST 1 TIE, RER 2% (Bang ladesh Environment Conservation Act,
1995) RURERELIE (The Environmental Conservation Rules, 1997) (<
KUY, BERMNAKT T HIEBEEESSEA (ECC : Environmental Clearance
Certificate) MEIFHZ L TIXLWAEDTIHBORI - FEEBETEHLELTL
Y, FAMETIE. EERUVEBXFRBE~OZEEESVEEMIGAICK Y Green,
Orange-A. Orange-B, Red ICH$Edh, AT I —CELICHAE - REITREESH
. BHHLAEDHLNATLS,

LUAERIL Orange-B [T, BEERAE. VHREREE (IEE:
Initial Environmental Examination). IRIEEMEFEZE (EMP : Environmental
Management Plan) % EZRET 5 EARBFIT 5N TV, Orange-B DEZE
BRUSEXEE, BRI 7RUHFBFULOES. E. BERENRET LHHEEHE
ETYT7TOBREZRELELTEY., IXV—VELIIJEETY 7HTOESE
ZRLTWLWD,

FARETIH. XK. KE. EEDEOREEENEHOLN TS, UTIZK
EXICHARIIRRELEDIERZTY . AFX TR, ERREREZTETT D,

1. K& (Standards for Air)

2. EZE (Standards for Sound)

3. ER (Standards for 0Odor)

4. 35K¥EH (Standards for Sewage Discharge)

5. EX - BXRED

(Standards for Waste from Industrial Units or Project Waste)
6.EX - BEXEISOHREEH

(Standards for Gaseous Emission from Industries or Projects)

LROBREREZICMA, EECEENCOARAFHAELEL LT, LUAIH
DBERLZEN S DIESE - MEDOHEHEEN 1,000mg/m EFRFINTLNSH, XS
XTI, BIERWOFAICEY LU ABRBBREIGLLGE-6. BREFTE
THb

YO W=ERAWRA. TR 23 FE BHORETER. RERN. REEXOYRICHET SRERS
E.CFR24%E3A
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@ ER#EDXIEDHR

HRRT. EERFFKEE (UNDP), 7O TFEFERIT (ADB) TIEX, NI TY
ADLUHERIZOVT, REEFOLLVRER CIERMRTOBITERET
5070y FEMBEPTHD, LTI, BESTSHT0C) FOBESE

G

W UNDP

Javzy k4

Improving Kiln Efficiency in the Brick Making Industry®

M=

IRNF—DEORVL VHBHERMiZ2ERSESH LI
FYLVHAERICERY 2EREENRAREZRED S, ORI
DEAIZHT HEEEZMYBKRCILEEZANET S5, DERORW
LUABEDRIEEBHRAL, 16D HBRBEDRE. L
VHEEFBEDX /N T A ELT 4 0T B, REE.
BUERCHIE LD Y R— M,

Joo v FOHIR

20101 A~20145% 12 A

FH US$ 3 million
Fr— IKIRE D 7 ') T 1 (GEF)
Clean Energy Alternatives (CEA) and Xian Institute of Wall
£/ — b F— o ,
Building Materials
Wit FERTT
Jozy r4 Brick Kiln Efficiency Project®
LUAREIZENT, &YV YAz EEL., REMIC
ARG L AERICERT S EEBANET S, AT
S T FTIE HK B2 LU ABmERMEZFAL. BliE LR

EDWRA RN SRABHAIRE (CER) ZBAL. N2T 35T
VADLUHEREDTIEIZET B,

Jadxy O’

2009 £ 8 A~2016 46 A

¥E US$ 14.3 million
F—L)—45— Maria Sarraf
EHEHERS INDUSTRIAL AND INFRASTRUCTURE DEVELOPMENT FINANCE CO. LTD

28 Hjj/ﬁ;]\_

A b, 2013 4 12 HHER
(http://www.undp.org/content/bangladesh/en/home/operations/projects/environment_and_energy/imp
roving-kiln-efficiency-in-brick-making-industry-/)

29 Hjﬂji

[UNDP. GREEN Brick (Improving Kiln Efficiency in Brick Making Industry)] ® v = 7

[World Bank, Bangladesh - Brick Kiln Efficiency Project] ™™ =7 %A k., 20134 12 A

& (http//www.worldbank.org/projects/P105226/bangladesh-brick-kiln-efficiency-project?lang=en)
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Joozy b4

Clean Air and Sustainable Environment Project®

ME

MABORELL U HEECEAL T, BRI 5EHAEEL
T, Y HTHORREZHRE LRLELEE) T4 2B,
RREDITELFRBRTHARBELUVAEXICET H4IE
BE,. BRNORKREDT—2EE - E=42 Y7 EICHT IR
BER~NORMXBEEEET S LITLY. KRFEOREH
BERBLSEDEITHL, DEORVKRBOLUVAERICE
9 574 E co-benefits X5,

ooy roHE

2009 £ 5 A~20145% 12 A

FHE US$ 71.2 million
F—L)—5— Maria Sarraf
e REE - ZFMAE

W ADB

Javzy b

Financing Brick Kiln Efficiency Improvement Project®

M=

ADB DY—RTvTA—UTNYT ST aRIT (FRERIT)
MM HIRIT - EMEE~NDEEZN L THRAMEZHST
B, ChIZEY, +RLERERETCELAN 2L UAEEE
AERIT - ERMEELVERER/Y AN, PRIIDERFEREZT
ST EMNTREL BB,

7adzy FOEIM

2011 £~2015 &

S} US$ 50 million
F—Ly—5— Angian Huang
ST RS NG ST ahRiRIT

[Wor |d Bank, Bangladesh — Clean Air and Sustainable Environment Project] ®™ = TH A k.

2013 £ 12 AR
(http://documents. wor | dbank. org/curated/en/2013/06/17938751/bang | adesh—clean-air-sustainable-

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

F'ADB, Financing Brick Kiln Efficiency Improvement Project] @™z JH 4 +, 2013 & 12 A

(http://www. adb. org/projects/documents/financing-brick-kiln-efficiency-improvement—project)
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2) EXRZEVOERFAICET B EBER LK E

Hde &2
S0

NOTSTLAICEB T REMAOEENFHEEEER 2-8 12, EXREEVORE
%% 2-9I12F7,

NOTSTL12TICEBT2BEEMORESE 13,332 Fo T, ZTOFHEES
YATEFYRIUHNEDH D, —AT. EEVOREEFF Y AT T 60%., F
WA TUHT 10%EEYZRBINGVEEMNZ L H 5D,

EXREYTE, AFOHBMEXOIBLGEENL. BEEEIhCDODRT YD
NERLEL, BEEEINSOBEMEEMIHRELICV D, EELEXEEYHAIO
RELETICHESNTNEZELEL, #yHHOD Hazaribagh IRIZH T DK
758 LITi5HA5, Narayangan] MIRICH T MR RER TS, Khulna iR ORE
IS EH 1+ 5 T EEBERTIE. KEFED IRy FXRy bl EHE>TWD 7,

& 2-8 WHADEEYFELESE "

s iig f,( 2);(% ; )H;)) EENHEE (t/B) 95
(ke/A/B) ‘ %3 i seset (/E)
Zyh 0.56 6,116, 731 3,767.91 5,501. 14 4,634.52
Fya Iy 0.48 2,383,725 1,258. 61 1,837.57 1,548.09
B>SY vk 0.3 425,798 140. 51 205. 15 172.83
Yyt 0.27 879, 422 261.19 381.34 321.26
Ry 0.25 397, 281 109. 25 159. 51 134.38
SLy bk 0.3 351,724 116.07 169. 46 142.76
&t F450. 41 32, 765,516 10, 839. 75 15, 826. 04 13,332. 89
x 29 EEXEREVOXREEY
P CHELER
2008 4 2012 &
BHEE (R5vD) ho/fE 113,720 3, 600, 000
wEEr EVEEY) h/fE 22,500 34,212
BEEX (EMEED b/ 53.58 68
BHEE (EREEY) b/ 271 334
FERE RS 1y bV 4,000 4,000
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@ EEBR. ESIE

EXEEVOERMAICET S ELEER - EZFIEEZR 2-10 ITRY, BIKTIE.
DHA LN EHET IERNTREYVEEZ R I BERCHEE A, BERT L&
FOTBAFL A +RGE b, MIETRLIZERSY ., BYGLEZ SN
FEMESNDILHZL, —AT, EEYPLESZF TEIN-EEMIE. XN
ROV —FBIZK>TYHAVIILARELGBLDE SR SN TE Y. Waste Concern
IC&kdE. FYNHRTIE 120,000 ADA VT +—T LI EZ—ELTYHA S
LIZBMLTEY., Ty hHHRDZHDK 15%ICHT=5 415 FoN 1T BT YA
JILEhTdELTWLSY,

#® 2-10 EXEEVOERFAICET 5ELBUR - EHIES
&5 =3 B

2005 | EREREENEERESH

R 2006 | SAEEMD YAV ILRTERIZET HIRH

2008 | ERBEEMEERF

BB 2010 EREEMEE IR B

@ EEYDOEFEF ADAREM

AEXDOEBRL VHOERMBOERF ELBRIREVE S UKBMHO AFTEE
L EBICDOWTRET 676, BRI - EXREEYIEIMFZHM L -4 5
DIBR), NVISTVIDTEERIIREF (EITHEE) CHHERDORLO., £

[CHREROWBRIK EMHTENOEH SN OMMER S v DICDONTIRE L=,
BRETDORER. WRIRIEFEHE LTRATELSN, BEMEE TERAFENR L.,
FEEMELTESELUVITDREZELS T ABNAH S (HEEHSR),
— A, WY DEKRECEESNATLSA, FIAFTREICOVNTHIET 51
HOEHENFEONT ., T, BREOHEICLD EAKIZAEGYEZEATLD

AIRMEAE N EADhMN oz, TOM. EXEEYME L T, BRIR. BEEMN
Eionf=A, BRTRRELANFPRETHY .. RS TEEM. TKEFRTA
A—TUMNEBEWNEDOFHEE D (1=,

CNoDERICLY., EXEEVEAZEORHMELTRATSCLERERR
TIXE#L LN EHIBT L=,

2 g .

[Waste Concern, Waste Database 2009 Mo JH4 k. 2013 &£ 12 A#R

(http://www. wasteconcern. org/database. html)
33 H# : Department of Environment, National 3R Strategy for Waste Management, December 2012
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-4 HIBOWK (HHEDFES, EUERKROT—4 v FOKR, TERE. RBRARLZE)
D NISTLaDLUAEE
D LoHEEOBME

NG5 T2aTE LYAREEEEDM. EEOE. ZHEEMNEOESE
[CIBAEKFASIATWS, FEBEICIIEHEMICHHESFBEIATELN, BF
EEOER. BEEMBHIREMICHREL., BETELUAZTELREEMHELL
THEATHIEENMERA TS, T ERTEARBOHRBAELNA TSI LS.,
LUANFIASNTLWSERE G >THY. FYDHTRNTIE 4%DEETLUA
HNEEHMBLELTHERSA TV (F 2-11),

x 2-11 Ay hHmRAIZE T 2 EEDEEMHY

C{OLPE S, FEM %
bHio. 342, 820 31
iE 125, 467 12
I 142, 319 13
R*t 2,969 <1
Lyhi/eAv b 471, 803 44
HEt 1,088, 378 100

LUAEXRR, FHHUFEHTHY ., THEIBEMICETONEENGTVFDEH
Mo, —EEELTRHMEIESATLEVLOD, BKTENDTSTL20 GDP
D 1%I2FSL. 100 FADERZ2RIHI HSRENERELGERLLOTWLD (R
2-12),

—A. BAEFRASA TV DL Y AEREORSHIE. TRILF—RAIBIHIC
L5 AROEMEE>THY ., LUYATEHIERTHF vhHdEHI SX42—T
(X, TAOHMHMFRKVMEDNDEEREGEO>TWND,

34 H# : The World Bank, Introducing Energy-efficient Clean Technologies in the Brick Sector of
Bangladesh, 2011.
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£ 2-12 NUFSTL1DLUHEE 2011 4F) ¢

INSA—4 HiE
LUABRRE (AREH) OEFH 5,000
LUABERE (RARHTR) ODEFHEK 20
ERL U ARER 172 8@
FE i 830842 H
GDP ~DEHRE ~1%
ARHER 3505 kv
ARMAZE 2261842 H
FRMEER 1907 k>
CO2 HFHE 9805 kv
EREH G ORROBE. ERED) ~100 A
BEEEXORER 5. 6%
RDI0ERICHITHIL U HEEDOREE 2-3%

NUTSTL1DL U ABRBERTOKREER 2-13I12F7,
Lo AERZEOH L. Fixed Chimney Kiln (FCK ) A% 9 3k < & HsH B A5,
EHRMIEABIRIZIERET, RRDETELGFRREGH>TWVD, ARBAD Ziglag
Kiln (Ziglag B) ®XRAARZEH & T 5 Hoffmann Kiln (Hoffmann ) (& FCK
BICHER BRREARFREDEVA  2EICHT 8% E EHHITBEG U HHK BT,
AkZEANET B Hoffmann BD/NA Ty FNN—=2a30THY ., TRILF—8FE
NEL AK[UEENELEH1-6. EERFKEE UNDP) PMKIRET 72U T4
(GEF) A 2006 FEICEA L-HEfiTH D, LAMLEGEAL. #WEARELED FCKED 10
BULEEEL, BEREFEZIIHLTI%RFETH S,

% 2-13 RUTSTLADL U HRRERFORSR (2000 )
EDHAT pa | SRRTE | iy | 2L TAERE

FCK =4, 500 92 15.8 91.4
liglag =150 3 0.6 0.0
Hoffmann (7 X) <20 0.4 0.2 3.5
HHK =10 0.2 0.2 1.4
ZFDith =200 4.0 0.5 0.9

=11 =4, 880 100 17.2 100
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NS TOADLUHEEDRRZIRET S, 2013E 48 108~23 8
DE 1ER”AES LV 201356 A 10 8~24 BOE 2 EFHFAE T, EBHFED
LYAIEBETHS FCK B, s BRMGLUHIETHS HHK F & Vertical Shaft

Brick Kiln (VSBK#!), FCKENHERDHREZLZITL. BFREICET Y VT &Eik
Lfzo RELURRIC. TORABEELLRT B,
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Q@ BEMEDOLUAIE (FCKE)

NOTSTIATEBTROL HBRBED 9 FEEE FK REQEMEDOL VA
IHTHD, BERNRRKOERENR AR (CHE) HHIR., N OEMHBORREFEDRK
DRERAEGE->TWST=0, BRERE FCKEDIFERE 2013F 7 AUBEILT 5 &
EINFETARLTW D, EFXAODE—FHICEY., EEHEE LT 20145
6 AETOBTHENEDONSZ LIZHE ST,

FOKETIR . FBERZFIZ6OHAFE LIBRASAGVWFEHFSBETHD . F1-.
FREITRTOISETRRLEEN TR ERFEAT. FHREIBELL., E7YY
JULE=5BEX1H2ATHA000EOL Y HEMET SAH.1,0001ET 2504525
GIUTH)DIRALMETLEWL, LUAZ1EKELTHO. 16 ADGHEIZE S,

BEE 2-2 BMEOLUHTIE (FCKRY) FHE 2-1 ALUA%EpET 558E
@ ERMEL U AIE (HHK 3, VSBK &)
HFERITOUIIP DXEDE &2, REMEAS (. REAFNDZOERMEG
Bt (HHKE, VSBK &) AER SN TLVD, FKEDKRSHIIREA/NE < F/H
AEE 400 FETHADITH LT, VBSK B (L 480 H{E. HHK 2 1,500 FETH
b, LOLGAL, MERERIIFCKED 10FL&G>THY ., EAZKREFLTY
PEERDEEAKREL, BERVEFTLVWRE LG >TLVS,

o

FH 2-3 EREGHEM (HHKE) BE 24 a5 (VSBK &)
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@ FCK B D& stE

REBTEMEDOLUHIE FCKE) Z 2013 F 7 AUMICEZLEL, 20145E6 B
FTOBTHMERTDILEZRRL TS, HRBTOXEDS LICRERIE
REFLORFEEHBALT, BET L FCKEDHERAREZEH TS,

FCKEDIEXH#BFATES Improved Zigzag BADBEIEAFINA TS,
SHREDEERENIDDINMNITHTHS, TNITIMA. BEEILH 350 B4 H
EhvbhTEY., Thik FCK BEERIT LD ELIFEFRLMEETH S, tHFIEBITD
BEFICLDE, WERAOBTEIEHNGHERETHY .. FRMICITERLHL
LYAIHE (HHKE, Tunnel Kiln#) ~AB1T45LELTLS,

2-6 Improved Zigzag E!

® Z0ftin il
IEHbEF & TEARS L = Home Bui Iding Research Institute (IXEREMEF) TlE.
TAVNLUTOHBELFESHTLEID., AR HYERILICEDSETS
BEDEEHBNIIILEINNEIFTBHAEDZLETHo =,
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2) BB L ADEH, TROKR
EBHRELVAORERNTOBES S UVERELZHRTA-H.2013F6 A 108~
20 HOE 2 BRMAETET ) T #T>8BR. NI ST 1 TIRERBL Y
HFSETHEONEI LA PLUALEEZONTHY., EBREBLOAZEEMEL
THELOTWAHLRHFYVGEWI EMNFIBALIz, ULTFIS, EAVMLUAFEELT
(V% Concord Group, #EBERL > A ZFMAL TLVS Habitat for Humanity dE7 1)
VIURRERT,

ConcordGroup [FNU T ST alTENT, KABFREEE., TREZXOLERK
DI1DTHD, BAVILUALTOVI EZEELTVEA, ThLEBEHOER
HETELDNTVAIZBELZVWEDZLTH T,

MOFREERRBEERICEDE, BEAVMLUATEERVEBEN., EEDORLL
DHEEDLLT A Y FHAEVEEEL TLV:,

BH 2-5 Concord GroupDEA L UH

Habitat for Humanity [XMEFFBMEETOS Y FERLIEEHL TLSEMKE NGO
THD. %4 D NG HBEIF L 1= Compressed Interlocking Earth Block (CIEB) 1%
EHEICFIRALEBOHTNS, 158($1,200DFHTLA#ICK>TER 123 BEE
MNARETH D, L LIELBBICKDEFENICBET HFHEXLZVEDIETH>
Tz

-ﬁ ! e S
Y s
Habitat '

hr‘ Hurmanity™
Sanmgiladbesds

BEH 2-6 Compressed Interlocking Earth Block (CIEB)
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3) LrADMISHRE, RBKR

LUAEROERFAMGHBRECRBERRICOVTE, BRENTVEIXHEFE
BRGNS, LUVADELBAETCHITBERREBICT Uy —FET52 L
2&Y., MHERERHEEZRRL =

NVTSTLaATIE, REDBHECEFRRICEY. LUHEEEMNLET HE
EFORBMENZTENICHRL TETWS I LMD, THEREFEFIRREEY
B—ICBITERRDLUVHEEE LT STV,

THEREXREE. FYDTRICURESC LML 25#D55. 10HEEE L=
FHEEBIFILUTOEEY THS,

(T5RR)

A ERLTWALUADEE. £, ffitg
(REAR)

B. LUHDEBAKE

@ MiGHRE

NOTSTOATRBLTWRELGRLOHOEEER 2-14I12RT,

TFor—MER& Y. AERROLHERKEEE 0L TIE. EROL U HEA
E(XAE 32,383,000 &EAY ., 14T 3,238,300 @ FDOL>HEEELTL
f= (& 2-15),

FALTWALUHDEFETIE, it L oA RbFERIATEY. LUAE
AELAD 81.22% (26,300,000 @) Z&eHTz (F 2-15. B 2-7), R\ TILHL
VHDBAENE ., KD 12.24% (3,965,000 f8) £&&Ht=. ZRL VHER
HELUHE. ThZTh2Hn 2.38% (77,00018) & 3.61% (116,800 @) &IE
WEBIEZRLTHEY. NUTSTV10BRERSTIXEMMLGHLIL VA% ER
THEALHDETEREINT=, EAVFLUAITDOVNTEFB L 7ALRL, 7
UT—FRDEETH, AV ML IUAEFKSBRIRAIMEL . BREICRITHZEMN
s,

Lo ADOMIGMEICOVTIE. LUHDBEIZIYKRECERY, $hxLVH
X84 MALRLRVEEMB LG >TUL: (B 2-8), —A. LU HIETR
3E 62D MEATH 2. ERLUVAERBELVHEIEFAEN 132D E.
13.63Ah/BTHY. AL FLUADMEIZDOVNTITERN BN >z, T D1,
H5 1151, RAK Ceramics Z A/ ILZELHL VDR VRE (8.5 2 A0 /@) &
LTERLTWSEDEZENH T,

FREY, LYAHETIEH., HELUAOTFE L 7HAREEL. MORLR
WEEME LBE> TS I EMbh oz, LML UHIEMENRELE N 2 2h
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—HBEHOTE I 7ELE>TRBYEEDTEINATEINT-, BRLVAENHE
LYAIFEHEBENDLEL, AV FLUAIZDOWTIERERA G, - 1=,

R 2-14 NOGSTLATRELTWSAELGLVADSE AT

e

solid brick

LA 24x11.5x 7 3.5 Kg

ERLVAH 20x17.5x12  3.75 Kg

3 Hole Brick

NHpELUA 24x11.5x7 3.3 Kg '

10 Hole Engineering Brick

AV RLUA 23x11x7 3 kg

fedRY LA 23.5x7%x1.27 0.43 kg

£ 2-15 LYADSA TBOEBAS

o ) 26, 300, 000 2,630, 000 81.22%
ZERLUAH 1170, 000 717, 000 2.38%
NHEL A 1,168, 000 116, 800 3.61%
TAUNLUA 0 0 0. 00%
LR Y LA 3, 965, 000 396, 500 12. 24%
Z Dt 180, 000 18, 000 0. 56%
& &t 32, 383, 000 100%
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1%
4% m¥sELUA
2% R
° B AL LA
nRHELUA
AT
mibtEL A
BT
2-1 &ELUABATOHEBEL 7
18.00
16.00
14.00
12.00
R 1000
& 300
6.00
4.00
2.00
0.00
it g NHE AL 1edt P
LA %) LuA LuA %)
|l it @  8.13 13.00 13.60 0.00 16.17 8.50

B 2-8 &LUHEA TOHGHE

@ RBHKR
REZTOETDERREEED 6 BT, HEFXFENCERELVAZEALTL
B2EDTETH- - TOMDTBEFMEEEIX. REXEFLEY IS4 v—
MOAFLTVWAHEDRIETH 1=,
LUARBODELIF, THERREFEL L OARHEEEOERENSIEEZA DN
%,
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2-5 HERBEBOHR
1) XKEFEEE
THEMRFEIRBE I —ICBTE5RADLUHHEEETH D, THEE.
FEREXOHU-—DHETHE NI ST THESTEER REHAB) (2L B &,
2010 FFTIX 1,081 DIEFEALHEEICEEL TS,
BHRERLAOKOAFTEERICLS CEAHAFEINLI A GEEXEDO - —XIZEHL
FERFARERRT 5. KFETBERERBICEERAOEARASNICONTH
ZLTW,

Department of Disaster Management : /N5 5T 2121£3, 720 DY A~ O %
HATHNFEHET B, 10 ERICERIN-BEFTELHYBEBELNVETHD, 5.
5 500 BEFTDH A U O VB EERT HFELNH D,

-6 BifFDA 035 (BR. BB, KEF) CEERBFRHERRT
RRARTRENS, NI 5T 22ETEENEBREMIZAS TS, D=8,
EXHETEI Yy FEAICMA., FEARBHREEAT S LERFTT 5.

2-7 #t% - UEROAIE
YoTIWNAA 0T &FE>-HRBERBOET I VY. Tor—hMzkd e, BHER
Lottt - MEMBIEAREICGZY ., B TRZ AR ONGE VAR IXEL &4
Eﬁ{d-(*r:o
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3. EXFFHE
-1 EBEY A FOSAE (MM OLES . EHETE)

EMMAEMR T L AERI 5 R - ESE (/S T5HRIEHhE
DREREHRARKEL TV S FEHEIAREHSER) . BEAMICE, HHMEILIOL
CAIBEBMOBRATHINCGEWT Y ARBA G N—LRUVT LS MR EADT
IWERATHEMZENARET LTS, Ak, BHEL L 50 FOBRICH 5 Rtz
(F 700 D THEAES, £ 2 BEEVLUAZRELTVWS I EN D, R TERSE
REWMODLICEDEGHREIKREVEEZOND-OTH D,

THHXEyHIisHH]

By NHRAND 28kmD LY ST SHRITNANVT ST - HH9RE Yy HBAER
IHEMAAFEEINTIVS, BESE 3 BETEZMBFE->TWS, KANIMSHiEL
THFIIEMFE LTRFTHS, LOALBRAMATEHA VO ISHAFREL. HELERE
DEMMZHRTELGNEEE L, LALBEOE_BRBOBEHFHE LTEZLND,

LTOffitgkESE L LTHERALTL,

& 3-1 YIRSy HTHEEMOMER

YORLUHIREEDOEETE

HMEOHSE (2013%53A0E)
ST U106 6K KL
THDBMA — 21 440m2IZ 152064 K F A&

SETER, WANRBULCORVRYRE

AT EBIYLIERF L R REPZEYINE) ,

TROULUER | | g1 440m2122 SIKE A

. BRTEHIYZ2RE N (R REPIEYING
BROLUIN | | g 360m2i2 19251

BT A40m2 A — M1, IR I IE0m2 A — (X
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3-2 ——XAE

HRAHROBHBLUEEMOREZICERT 56, KOFEETHITHER
REEZBICLVAD=—XREZER LIz, AEAEZFITOVTE, 10, 3) LYADH
R, RBERROTSKRAE ICEBRTEEHEYTHS,

LUADERKRIZOVWTIHIE, MG EILVAOTHE L 7HARIE<. D
RLRVEEMB LG > T U, LU AXEEIREEN oA, ZFBOHS
VITEBOTBYEEDTINTE SN, ZRLUAERBELUHITHEEN
DI, AU MLUFIZTOVTIIERIGMN - (2-48D 3) B8),

T, KYEKRMLGLYAD=—XZBET 50, UTOEBIZDOWTT U7
— FREZEEEL 1=

(LY HDOREF)
A LUAZESKRICERERTHSER
B. LYADE

(FERLELWLYHDES. FkoL 2 HDiERE)
C. 28 HhEXI>THESERLLLUOHADEY
D. 19k, BEMBELDZLUADEAT

1) LYHDrEFH
LUAZESRICEERTHER (AR b, BE. KORINE, AEL., Y4 X,
PR, HEEZ) ISOVWTHEL-HER. RLERTHEBE, BRETRER 6.0)
Loz (R 3-2), RICEWMEZRLI-DIXEREZ (4.8) THY . 14X (4.5).
AR (4.5). KHSRIRE (4.4). AEL 3.8) DIELHE>fz, IR MEIHFEYER
ShTWWaEh ot
x 32 LUAZESKRICEERT HESR

SREE 5.0
HEEZ 4.8
H4A4 X 4.5
2O 4.5

IK G R & 4.4
A& 3.8

LUADBZERT ENEMNIODVTREZTETH, BEED 10%HMz
MHUGREZERTHEDOREZETH o=, ThlE. FLL UHEBEDITHESNTL
BHIHLE LTRDATWA=HEEZ BN D,
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2) FALELWLYAOEHE., HEOLUHDIERE
2 ANEZ S THRESELVLLUADEME LTIE, B (8BE) A 60%.
LY GEE) MY 0% E/IMEZERLT-, ZTOMDFHELTIE, LUADHAX
ERELTELEDNDEENESHY ., 60%ESIMETH 1=, EHY M) (X
30%, HRALZEXTES () T 20%, BEADPSLESIO2LVTHO=Z—X
[Tiah-ot=,

Z 0t

BLV(8#8)

SR GRED)

sy (5H87)

HARBLFEXTESD (F4K)

BiEzHdELL

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

RIBITOSL | DRELEX =
N =2 (Folh) Y (SHER) | SRV GRE) | BULW(BE) | £oft

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

B 3-1 28hEXI->THESERL LU ADRHH

Sk, BEMBLELEZLOAOBAEIZDONTIE. "ROELUH., BERLUA.
BREMETALELUAN LI EEWMEIZE T, ZIRAL VA3 4, AV LY
HlE2.8&%kY, LLEMIENMEZRLT=,

& 3-3 FIk. BEMBELLILOADEAT

NHELUH 4.1
B|EERLL VA 4.1
BREMEEFRLILYH 4.1
ZERL A 3.4
AU NLUA 2.8
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3-3 R AR ETE
ETTEHD
REDKRA >+
O BXROERBELEfIZE->TaRELMAR
Q EXRENENALLHUSOMR
Q@ BERLLUAICALE-RSDRMRE

NG STLATIIEBERMTL VAHIZE L T, Bangladesh Standard Testing
Institute (BSTI) [(ZBARELIABZ R L TULVD, BBIETiE. EHERE. RKkE, OFE,
HERZD S DNEHIZAMTILNDS, METIIUTOIHFRICHTFEIND,

& 34 BERMILUIOER

LEOIAERFEAT, ~BHLTEERAMIL VA ER—XICHQMEHRORET L
1= (X 35, £ 1 EBHABRICIToE—XAERRDOSHE. LUATIEIEL
TEHEEMB ] ZRIETEITRELE, NVTSTLaTRLYAEWSBEHIC
BATEREOWANIIELS, -, &<, BOoE->TWADTHERALTWS, BEmEmIZIX
TSR —%ZF>TRAVEET 5120, BLATHILEIFLEL, BEMOMERE
FE@MICIEIROTVEN BEOH) . FIREMBOTEEIL D ABBALGE LUAICR
AHAONZ W=, LUAERUTEICLTz, ROONTWVSEHMIK, BE<LTRYIER
WOFTWCHEBEORWM LD THD, UTORMERITBRMTAF LEZREMHTHER
L=,

BEH 3-1 #BERELYH BRTHAY
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R 35 LUYATHASA VOB KHTHAUDHEMN

e M i R
i 5 A TEBEAEL
BEREE LA B AT RIKEAE L
TE. B BRI
E2: 3 0-3 5ke
I BENMEL S
TIERLL > H ’. 8 31 ke EEDDEL
TH4 @ ! ZRIE: 6% NAKEVDTE
nHE: 3@ LA ILERENE
2%
@ I SHOBEEER
AN e e EE: 2 5ke(FHN) TZOTFHA ViE
FHELY @ @ _® | =EmE 24 B L LN & b
RpE: 9@ RBS REAE
WENRZE5Z %
I
IR L > H ‘:;p F8: 2 6ke
BT S | mmE o
[EfE8E . 200kg/cm2
mkE: 8%
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(iR 4]
BEREERTCRESS A VERMBMERLAENRT. HRAGEEMBORE
AARETH D, MOEEMMLIFRMICHAREEDTITL,

® 3-6 MEEMHORE TV OHM

&% & EEZE

o , =RARHA4X: 60x30x7 (cm)
Jows S| TEE - IHEEMOHIED
h | TR 754 5/@

HA4X: 23.5x7%x1.27 (cm)
LoHABAIL TS : 16 2 H /{E
L HELTEDODNS

H4X: 20x10x5 (cm)
shit L , | B . 25-30 5 /M@
| smzcgbhs

HA X: 5~35 (mm)
{f%& : 400 2 53/10kg
avyy—krzEHbns

e
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3-4 [RH - BHEM OFERE
1) EMEAFAREERAE

BEHLAOERMHOREELDIREY. €40 b BERHBSLUREMHO
AFaREM, IS OVWTHREL.

FEE. 2013548 108~ HDE 1 AIRMFAETERL. AEHEE. EXE
Mg - EEEEVEIMELFBL. BREBEICETY O ITETEIAEEL, ET
JUJBERIE. UTOEEY THS.

A BiHE. HHERBRORER

B. ARAF (ENFSIFOAEIZT)
C. EERDAE. ARYHOEE

D. FIAKR

E. BEREOHER

E7VUIRRER 31 I2RY . Tz, E7UVIRREL LEIT. BMBMOAF
AIREMEIC DWVTRE LE=#ERER 3-8I12R T,

LAFHETE. EMBE L TEREEVEZA TV N, 4FEXTHATEIE
EMERENCDELGEITHIETEERSTWELMBER LM G, EXREEY
ZERELTHIRATACLBFEL W EADAI DT, TEEXD S L, WRIRIETH
NEHISGY XD, XS Y PEREICERZSATWSICHA ML LT, FIA
ATRMEICOVWTORERIIToNG M o=, TOM. EXEEME LT, BRIR. &
BEMMNEBZONTFHD, BRTRRK LA FLVRETHY ., XS TFEM. TKE
BIEAA—CHBVWEDFEZES Tz ChOoDEHIZKY., EXEEMEARSE
DEMELTRATDHCEFBERRATEIHL L EHIE L,

EXREZEYOKRBREME LTE., AIIOREONEAEFEEZ DNz, CDE
BIEINVTSITLADUTORRICED, [NV TSTL2a@3 A PR -TS5TTH
J - ATFEVS EXKAINRNAL, RTRAICHES 5. BFEDLIITEES
KERED=SH., CnoDFENIDLENBEHICITHOA TS, REVDOS TR
ERBFTHLIN., COSEELVOMEEZEALMNMNEREER 5 SUUTOERH
[ZDWTIE, REICHHEESNS—ATHRMEAIFEAEELS., NVTSTYVaH
FIESNCRIEMOBEBFAZHEREL T D] (BFBGRED . AII0OLENEF
AT52&EF. ChoZRBELTREITHEETHLUAZRAZEINEL, BHOE
2 (EXEEVLEDOMRRIZET D) LEBTHEEZ D,
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® 3-1 EMBAFARHEREOET ) VITHR

HHE.  HaR EfRE | FIAKE | #E
%F'-:H%"%‘i ﬁ%% %E F JE

BRMED (Sand) b hyR

BIRERF| (Pebble) @) X i3 - pi 3
IR (Rice Husk Ash) O x " BEZE " ]
#5L (Clay) O X ® BRERM £ &
RZ%Y (Slag) O x - AR 5E 7 F#E
TIKIBIE (Sewerage Sludge) O x EER BEE B T8
ARIR (Coal Ash) x x - — -  XiE
HiA#S5IE (Textile Sludge) x x g BE ®
355 BEM (Construction) — - — EE ®m N

K 3-8 EMBAFAREMEFHEDATREMEHR

B4 AR 4R

BEWAY (Sand) ] KEXRD., EFEREINKEICHIELTLS,
Wiht> 7L A R EEE: RAREAL

BEERF (Pebble) bl E.L

51 (Clay) b HEEHELTAFERS, W5 7))L A& g sTlh : BRBAL

PWERIR bl REITHEHIN TULS A, FIRMELA RH SN TLVELY,

(Rice Husk Ash) B> )L A BT : FEREAL

AZY (Slag) & Sl chEICEH, Wby 7))L £ : fREAZL

TIKER & AA—UQRESTECT, BRIZFERT B+ TRFEIIATREE

(Sewerage Sludge) Ehht=, T\ 5> 7))L £ Gl RARELL

BRI (Coal Ash) T LUABRARHTRECHERAINTLSAIRENREH,

T & REIZEEZEINTWSIZEM DD LT BHRIAIFEAEAF

(Textile Sludge) TELEWL, EEREZSL LS EHRDY,

EEREEM & HPICHBETESREINTLAD, INEERFIMNAT,

(Construction)

45



r

) s ) % ( h
. BRJK B AR
LUHER N> < REX
g IEZS o g )
w - P r 2
mig | BEQE | < gég*ﬁ 83
T3 HBERK A7 L )
LA
- - ) =| el )
FER A Ti5 Xt i
pEEg RN : S
_ J BEFEMH L Y,
( ) N ( )
2yh Ay -
P e O ot
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5. 200x2. 495x3. 320
3. 200x2, 369x2. 955
2. 250x1, 250x1, 300
1. 890x580x850

1. 200x790x1. 300
6. 120x2, 000x1. 070
3. 700x940x2, 220
2. 650x1, 870x1, 370
1. 650x1, 280x1, 130
5. 000x930x940
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B, REICEALTIE. NS TYATRAGERREEZFOL VA HEENR
EEENCEERBEWNMTTION—RUTHLS AL (-4 8D 3SH). BEEILER
50 FOERNTIHZRIT 5D THNIL, HMEDFRE - RTHF ZHEILT SLEFE
LY ((FEREHESR), — ATV I TL20EMTIGTIIERER L > H QU 6LIIFEL
LTWEWI EDD, BEICEFH TSV RORMEZ LTTIGICEESE 510,
ARFETHEMRERE CBRMREIR(ARZED TS,

3-6 ZEEFTE. AMEMETE
® 3-9 FXRIULLITR & - lRETEEEKG

i AB
£%8 10
MERE YT 75

BHMAEFXE DAL AZ 1T 0EL, SERBFBEX3 7 MEHZEE, BF
EEERBEIREADPTHS, RRBBEOAGE L, RRBBOAGECEXBELGRS
BEZRTDS, HBIHOFERICIEHFRGREIDELGN =6, ERMICHBFKEN
BE<HOBERDITH5ONEREL BP BEZEBHICERY 5, -, XBA2I5D
FMEIZEY ., FBHEOBRYKHNRC Lo TVWSIHESOEELERE L. THERMHh
HEEZEET D, THE DREEHESHLLARKICETOLEFZICEYERTLHE
. HAREHEOCHELHERAYDEXRDOERLEDH TS,

XTI H R OPERRREI 1 M ~2 FriEERE L. RRASBBESRMEIBETET 5,

SFIEXREHME WHKREER. EGnE®. EEMBRTEESH)

® -0 WA EESR (B BAM)

T T T TR TN T

ALY 167.620000 H LAEETH 11,488,529 BOT
B 7343756 F BEDEREY 11.086.950 BOT
AL 5980000 Mt 9,670,385 BOT
Bas vl 4120000 H TE—RE&IE 6,000,000 BOT
HitEak 4050000 F ROREAR 2,700,000 BOT
Bt E 2,400,000 F BT TR 526,800 BOT
ERSRWERIE 1,180,000 F
ihet 192.643.756 H gt 41.472.724 BDT
51814541 M
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x 311 |ERL U ABERMAR
@a-____-_-
FHIEEE 25,000,000
EEIRs 300 EI
BREES 83333 &

FREES 65,000 ko
EE 26 kg/E
P &itE
R _ SRTE (F4H)
BEW BE 57% 1.48  #%R 37,050 R/ 8,892 AH/4F
BRE (@ 0.24 #%h/kg 3,088 ki /R 741 #h/R
EEY BH 036 4#h/{E 124 +2/H 30 #h/8
ERERA BE 35% 091 GEEIA| 22750 FL/E 4323 AH/E
BRMA @ 0.19 #h/kg 1,896 k> /H 360 #4h/H
BRMH ER 017 %#h/18 76 +/B 14 #4h/8
AR FHE 8% 0.21 AN 5200 b/ 40560 2Ah/E
A (T 7.8 #h/kg 433 +2 /R 3,380 #Hh/H
AL~ B 162 4Hh/{& 17 b2/B 135 4h/H
fEER A& 0.24% 0.006 FE LA 156 b /8 36,036 #H/F
BEACA (@4 231 #h/kg 13 /B 3,003 #h/A
fELH &M 1.44 4Hh/1{&H 05 k/H 120 #A/H
[REMEH (L H) 359 #h/AA [E#HERE 138 #h/kg 89,811 Ah/4E
& 3-12 |IBERL VO HEEREAR

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
COGS 104,737 104737 104,737 104,737 104.737104,737 104,737 104,737 104,737 104,737
BT 0.35 2855 &555 8,855 8855 8855 84855 5855 8855 3855 8,855
BEERLF 017 4323 4323 4323 4323 4323 47323 4323 4323 4323 4,323
AR 1.62 40550 40560 40560 40560 40560 40,550 40560 40560 40560 40,560
1L #l 1.44 36,000 36000 35000 35000 36,000 36,000 36000 35000 36000 36,000
FEhdh 0.80 15000 15000 15000 15000 15000 15000 15000 15000 415000 15,000
CEESS 0 o} 0 0 0 0 o} 0 0 o} 0
O&M 0 5000 5000 5000 5000 5000 5000 5000 5000 5,000
SAtRH o} 0 0 0 o} o} 0 a] o} o
ATFLR 0 5000 5000 5000 5000 5000 5000 5000 5000 5,000
SGRA 11,400 11,400 11,400 11400 11,400 11,400 11,400 11,400 11,400 11,400
LEE(SEFE) 120 75 9000 9000 9000 9000 2000 €000 9000 9000 9000 900
HERE(TER) 240 10 2400 2400 2400 2400 2400 2400 2400 2400 2400 2,400
EHEFEH 0 0 0 0 0 0 0 0 o (L
Lihit o} o o o 0 o} o 0 o} (v
Total expenses ME137 121,137 121,137 121137 121.137121,137 121,137 121137 121,137 121,137
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3-8 MO (UNXEE. FERFyva70—, IREESH)

® 3-13 EBERLUARRNRHEE (BEfL: F45H)

Kamel Ceramics Bangladesh Limited

2014 2015 2018 2m7 2018 2013 2024 2021 2022 2023 2024

i 205,000 225000 226000 205000 225000 225000 225000 225000 225000 225,000

a 22E.000 225000 226000 205000 225000 225000 226000 225000 225000 225,000

[ 130,745 135,745 135745 135745 135,745 135,745 135,745 135,745 135,745 125,745

q 104,737 104727 104,737 104737 104737 104727 104,737 104737 104737 104,727

[ [ 5 000 000 5000 5 000 5,000 000 5 600 5000 5,000

[ 11,400 11400 11400 11400 11400 11400 11400 11400 11400 11400

a 14,508 14608 14808 14608 14,608 14608 14808 14,608 14,608 14,608

[ 94,255 89,255  ee.255 89255 99,255 29255  Be.256 89,255 89,255 99,255

[ 13,000 11,751 10,339 8743 B, 54 4,803 2,601 0 [ 0

i 81,258 TTEOS TEMT  8O51Z 32,315 34,382 86,554 30,258 39,255 59,285

[ 30,471 29064 26594 30192 30,868 31632 32495 33471 33471 23471

a 50.785 48440 48323 505320 51447 52720 54156 56735 56,785  £4,785

2014 2015 2018 217 2HE 2018 2029 2021 2022 2023 2024

154 6711 211312 196,705 162,007 167486 150680 138074 123666 100050 94451 70843

8,634 68.255 58,355  BE.355 GE.355  68.055 58355  BE.355  BG8,355 68,355 79,843

146,077 142358 128360 113742 9813t 84527 69,919 56312 40,704 26,095 0

100.000 94,128 33,267 70998 BY127 41457 23,749 2738 3,739 3,739 3,739

[ 23,738 3,729 3,739 2,738 3,729 3,729 3,73% 3,759 3,738 3,729

100,600 EOREE] TAEZ3  Br.056  Gas86  arfla 20010 [ [ [ 0

34511 117134 113427 111,102 110,362 111425 114525 119927 1052319 90712 78104

100,000 100.000 100,000 10C.00C 100000 100,000 100,000 100.000 100,000 100,000 100,000

[ 50,795 99,225 148548 196866 250,315 203,033 357,193 412,578 468,752 524,547

154,911 211,212 196,705 182,087 167,486 152,662 138,274 123,666 109,058 24451 79,843

ErwiinsTH—F B 2014 2015 2018 207 2B 20139 2020 2021 2022 2023 2024
I 191,168 108563 103,863 102862 102362 103,663 103,863 103.862 103853 103,883 115,352

Wi Td weliarT 36,738 33,043 £3,931 64,928 6,084 47,323 68 T6HE 70,232 70,392 70362
AT e [ a [ 0 a a [ [ a 11459
at - BEIT 53,048  -63,931 64928  -A60E4  -57.328 G866 -70,392 70,392 70,392
=g 27 176 [ 3 0 [ [ 3 0 0 11429

€834 38,011 26,011 56,011 38,011 35,01 36,011 36,01 36,011 3§01

36,011 3B.011 36011 36011 3B.011 38011 36,011 36,011 36011 47 469
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EEELIAZE HIRELLHDS,
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FREREBEEZICEDE, EXTnoz) rE2T, BRER (
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- EEERRT 21—

E—EkE (201451 A~2015€ 12 R)

EAIREEE 20085 H

8IE - lRCHE - 2500 5 {&

FRE LS 2500 FE x 11 H=2758%H
#EfmHAR - 2014 1~68 (60 A)

o NUITSTYVABRMEANDRIL - \MERFHEM
o RAT—URLE—ELDERRZNHERE. TEABDEATRIITEE

FEHEAZICET 29 T 54 v— L DR E. MiREREL
o HWHWOHE, T4 UEREEHEER
NbEF - BRAERERRE 20147 RA~2015% 128 (184 A8)

o NUUSTLaABMEANILSFAETEREORE. A PR, RTHEBEEM

o EEMERLIAHORIE - BRFEHA

o NUUSTLaBMEAN. BAKE (F) (2X5 0/A-Q/C FKHIFEIL, E=
2 1) U JRHIREIL

o IIVUF¥ARXETIDHEIL

o ROIBIEHHDEES S UVIRMFAZCET HIHRE

o  HERM. MEOHEREZTTLEL, FHEOERA. X2LELETIVF YA
DI HERT S-ODEERNG INIDEBOT A TIEEETHE
HAICYIF, IHE—FEEETHFTHEDTINC

E_ERE (20165 1 A~)

AR EEE - 538 BAH
BE - lRTHE - 1 {EELUE
FHFTLS : 10fEAUE
TS50Fv A XETILOER : 2016 E1 A~2017€ 128 (24)

o ITITUFNAT—DEEBLIVERE
o IITUFNAT—EDI—2F—EH
o HHOEERUFCIZTHORE - BR5EHME
Ty HEN~NDER : 20184 1 B~
o FRHRAENBRELGHAMAND IS VF ¥4 XETILOILEKX
ATOD Y FTHILEETIUE. 41V, R8—=)b, SvUI—REDRBHEEIC
BEBELTWCZET, LSBULDENY 2E-ER22ENTES,
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4. JICASEXLDEE
4-1 EEEEOLEMN

AEETIEH. EERLUAOREZE L THTHORKELEFRIEMBICET 51
(TTHL, LUAEEIZRET S BP HE@ECEROERY. BFRB3EFE 0 )
MAOEEEAT. RABRICEMETLUOAERBT HF., HLaLRT BP BOEER L
ICHFE5IHIEZFELTLS,

JICA (X, AEEADXEFRL T, BP BOEFOHRE., BEHIBEDRRAEREIC
MYMO I EMNTE, AFZEITENTH, JICADELEM® JICADET HIELVERF
WEEADRY FT—0ZFETELI LMD, JICA BELOEERIRELESRLD
5LEZD,

4-2FFXAX—L (BEWHAH. &KifiHRH. FEBMEAK

BEE&BAIZONT, REETR, 750F v A XEBEZTHE 2 BEICE W TEF
MEZZTONDEREEZULLITOT LD, TD=H, JICA OFEEEHHERE
ATEA2MRET 5,

BN, BEBNGABEEFELOEEICTOVT, BAOX/NVT 5T 1 BB E
DERNFF. REtI 54—, [ELEDHHEK. REDEERNBLICKSBHER
BORELRE, HFEXLAHITHIRANEL, E<OEMA L, DA, JIATOD Y+
EEMNATEZBETEZLHEARENLNHD, MAT, BRADAERREHF A=, TR
BrRUTROEHER - dNREFXTHAL, VI FMEATOBRAERLAMREEER
%o

DEMS, OE€ETOHA. @JICA TOP ) FELDEE, QFFENMINEK
(JOOV) . >=FHRS T 47 (SV) EDEHED I DEHRFADHRE L1=,

4-3 BERMEEEEDONE, EEBEOERBAT7D 21—
1) E€ETOWRA (FE - BEESBN)
OFEXDISUF v (A ABHITORME
ABEDE | BETE, BEEBEIARELTLUAOEEZITSN. 750F v
A XETIVER (B 2 BB Mok, BHBILMICHLL A TEERE (Fuyh
EXACTILR, FUHAMILE) T EFMICTIIVFYAIO—DEELTL. £
SISV F v A O—DEMBEERLUVURETEICEZTSIFTETH D,
CODE 2 BETIEIBXORELENKRELLIHD. I530F v A4 P—I2xT B
BMERX—LELT, JICA DY—RTyTO—VEFRATENE, I50Fva4
—EFIREEZZTONDREZ DY, BEZULLEIFOILTEHIENTED,

¥ gE . 554, EHERERE - FR/E7O7HE IS5 Toa EREMASI DD TYA bk,
2013 &£ 10 A#EER (http://www. mofa. go. jp/mofaj/gaiko/oda/region/s_asia/bangladesh/index. html)
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YV—RTYTA—=VIZDOWTIE, BEDFE 2RRETERTESLS., JICANYY
STUABBRICHIRT AL HIC, BLIBER LG EEZEDS,

O X, RMBTFCTASSLICHT IREEEHN

EREEA COHKBERDORKRNILERRT 570, KBFXOL U HT5% BRACD
STRR 7075 L (EBHEPRERITHEIER F. FEFEKIC K SBFINE
PHMEEFNOITOVSLICEALTES CEERFLTLS, LMALEAL, N
VISTYA0EENMERIE. TOTSLEFTI LT, +HLHEROEBEALT
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BRAC %. JFEFHAK L BENEH. BARMNICRELGIEARICOVTHLMNZE
DIRBEICENT, JICANYTSTLUAEBMITHRT S EET D,

2) BT JICATOD ) bELDEE
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MO ERRMOCEFRERNGEYV I FETOXEZZ TS5 ENHFTESD,
AEXOREMBAFAREMAERTE., EXREEVEHH T IERISD LG, E
ERRCRENH S, BRRATREEREYEZEMMOERELTHATSC
TR EHIBTLI (2-3 8D 2). -4 8D 1) 3R, LML, EXREEVENS
mi. BIHIHASNDEBECE VT, AEXICFRAT S EEARETHS. F
f=. TIBARLEME L TEZSEREKIMT, BTEEVEREOADGBERBE LR
DI/JEHEZ LMD, MAICESDTHRNRLHDEEZ D,

COEEITDOWTIE, JICA NV T 5T aEHBICEMRCBGREEZORBN %
JBWV-LET, FX0ERK - UbLFETIE 1 REIYBIRTESEEZ D,

O - SIREFXKZFTAT Y L L DEE
NUTST2aTIE a8y, K thELGEBRKENEZ ., BBELER
BERDICRAUNGEZENELTLNS, XEFETIL, BIPEEHFHRIEDHLIMNI-BTE
DR R TOERICHARLF-HIZ, KERV IV I —ICKBXOERK L VANE
AEhdILEREFLTLS, JICA DK - RIEESXKRICET ST Y kT
F. 4900 L3 —DEE - HEFETo TS0, JICA EFRAOE RS
AN S ERIBOERERNLE., VI MNATOXEEZTLHIEMNHETES,
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VEDERERTTLE 2 RELEEFELTWSIH, ZOEBICH LT, &H
TIICANVTSTLUAEHEMRVBEREELERRT I EET S,

OXFBREWREIOD ) FEDEKE

Ty HEQHTHTIE, EFEOBREFREICLY AONZFITEML TS —AT,
BEECL VA TIHEOHIARFICEIHIRTEENBILLLTS, HARTOHAE
C&dé. RRBREIERANRLUGCRBEFEEFZ Lo LTLDHEHEL TS, 1
FERITR CEERFEEE TIE CASEFEXRTERRMRTOD Y FERITHTHDHM,
REIBREZR YV JERNRENLGE, RLERBEICHLIEEZ D,

BE. BRONVT ST ERERA ST, BFEROMELOHSMEEED
RIRICERZEVTWLSH ., BEFRERAELICON, FRMICEESFICE T 5%
BO_—XNBFEDHEEZLND,

BATE, BBEOLITIEORKL OB A ZRH . SE AR EOS VRN HY |
RIRERKBEEYELHERVRATL (E0FHE) CLLEEORIEERER
(E=42YVY) YATLEALTWS,

KLUABRBNDTSTUADARK[FERMKICETHHLOTHY . 0, £
BIDHEEY. NVTITYVIDRI[BFEARDDEF TRITSBEDEMITZLN
BERTIE (B#) XKSRERETOS ) MEIABEIFLATOENA, Z05%
BCTHARUVAEENEMTEZHHREREEVNEEZ S,

3) BEBNMBNK. P=THRI VT4 7 LDEE
O XN, HMESFICTOS S LICHT HEMTHA
AL UHBREICERT 5 BRACHE . FEFFKIC L SBEINFEORMAT R L T,
EEBMIABOL TR VT A TOIRE. BELLIBANEZ SN D, HIC,
AKEETHEK., 7HEOHEHEN - REOREBICET L. FBRE. T2BEOD
DHFICETIHAZMELL, -, KBETEH., ALOXKJEFREORMREGE
REREICVET L=, REXEF. BREAFICETIHNL RN THLEE
Z%,
COEHEICDLNTIE, BRAC %, EEFIHK L BENEAH. BERMICHELGIIER
BIZTOWTHLMNZHE S EEEICE T, JICA NUT ST aBHRICHHKT S
LET B,

% SR [BEFMAE. CASE OO bl OOz THA kb, 2013 F£ 12 AR
(http://www. case-moef. gov. bd/)
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4-4 BEIC KL DR FA
LB, JICA LDEFEICLIHSEFOMRFE., BRATILLEFoATWENARIER
BETODY FERE. UTOESICKEL 4 DAEZ SN, FXEBR~DDR.
BEOHEMERE (CSR) oEELEIFESND,
OEMEDNEMIHRET B &£, BTORENFLEREIZFET 5,
Q@723 vF v A XERFANABIZED.
QAZEXRICEFRT SBFIFE. RTAENRESI., FBHEORMLELT B,
@yq4o0rvvIE—nT0oy FEBELT, BPEH, £EFHEDTEMREIC

559 %,

FJICA L DEEICKDEEMRICH L, BIETHHERELUTIIRT . BH. EEXD
RISOWTHBREZERET S L X, FEFFHZEMR LT HFEFEL NGO, JOCV. SV
DEBFHEELZCHRBEVNEH, DROFAFET. BRI HEFTEEDKRREZRS
SEELELTBMYES,

OEMZERMIRET S LI, BHTOREVFLEMEICFET 5.

517 REE LTRIRALEBTORENE
HTORENELERME~DFSOHMRIT. TEWICHETESH. KBEXETERIC
E#pe LTRHRALE-ATOREME THES 5.

Q@77 vFv4A XERISAEIZELD,

B MEZIATEIIS50F A4 O—#

TS50F v A XREANOHRIT. TOFENEEMICATTE S0, RFICRE
EFRATEISUF A —HTHET 5.

QAFXICEHBRT HBEIR., BTEELNRESI. FHEORMIAMLET B,
g J0JSLBTER

REBEEMNFICL DR - HEORBE. FEBNMINEFORNIE. BRINR.
BRMAEEORER VFHEEOEMALICHENICEH T A6, FHBEOKMRFL
ZRSERE, TOTSLEBTERET .
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BE Y1000 L8 —0EE - RBICFIASN-ABEORERL >~ HOK
FEEMH

YA oR Y LA —BRDIKERFICE T 2EETBESERADOEAIGEES A
HBRTHIEND, YA /AVVTILA—DEE - RBICKFTEOEERL VH
ERMICIEE L. MAShSEZ L(E. BIPEE. £FHENORLEFEECFETIHINEL
Exb, LEzh>T. Y4980 L8 —DEH - SICRAShEERL LA
HETEMBTIFET 5,
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5 FHFEME
5-1 xR &% 45 BPEBOKR (ABA, REt. =R, £EWRE. BFFHH)
1) BEEBOEIE

NG ST RIRER LI REFMAZHAZE (HIES 2010) (2&B &, NV
TS5 TV108EME (BESA V) OFEIX. 1991-1992 FIZEFHT 56.7%T
HoT=MDIZx L.2000 £ (3 48. 9%.2010 £EI<[E 31. 5% & B AMERIZH S (K 5-1),
F-. RERHHE (REARS /) OBEE. 1991-1992 FIZEFHT 41.1%TH
St=DIzxt L. 2000 £I1Z(F 34. 3%, 2010 £E(Z(F 17.6% L E L <HAMERIZH S,
MAMERHBELRT DL, WThOELEMNBTER - REAEHTOEENS
{HE2TWB,

—AT. NBEONLT ST 1EHAFHEREE (2009 F£E (FErk 21 £E)) ¥
K&, 2000 FEH D 2005 FITHIF T, 900 FALEQRBAHMAAODEMDELE
IT&Y. BHHOBRMFTOAOG 8 B L FNELDEMIZHSF-E LTS, 8B
HEHADAORAFKKE LTHROTWD =0, BEREHEOES EHDERIZH D
LON, AOTHSERAETLHMBOEREFEIZ N EFR TN S,

£ 51 NYISTLIORREEOHADOEEEL (%)
. AESA > BAES A >
T | B® | & Ty | BE | B
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 50. 1 54.5 21.8 35.2 39.5 13.7
1991-1992 96. 7 58.8 42.8 411 43.8 24.0

£ :8BWS54 > (Upper Poverty Line) &ik. dMBEEZRLTHE Y. —A—BEYICHELR

2,122kcal P DBEZ*ZHTELHHFEDS A oERL TS, XBRS A > (Lower Poverty Line)
Lix. BBREBZRLTHY. —A—BHEYIZHEL 2, 122kcal POBENAEIHERLETHS
HEDSA ERLTLD,

ST B TR 21 EENBEESETME. NI S T AERFHMERESE. 2010 £3 B
3 8 : Bangladesh Bureau of Statistics, Report of the Household Income & Expenditure Survey, 2011.
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2010 FOERFNDERMT (BERSM ) DEEZHDHE. REXDIULLEITE
BRELTWS v HERTIL30.5%THo1= (R 5-2), FYvAIVERLERLEAR
HEOEEADEC 26.2%, R v ILERERLERBFOEEAS < 39.4%T

Hot=,

FYNERDERRKREZF L ADE. EREFORSIEMNEEMBHEIMTKE
CERBY., 2010 FOEMMOBEREF (I 38. 8%. #MERTIE 18.0%. RHEHORE
EitH (RERS A V) (X 23.5%., HHETIE 3.8% THo1=. EHEEERHET
DEEKEAHEEY HEL, —FH, AR TEAOANZ =0, BHHTOEERD
FAEEFLEVIO0. EREFORMBEIZNETFRIND,

® -2 RERICET2EREFTOEE (%) ¥

. 2010 2005
BENEE EX
5| B #imh 3.3 B i
i 31.5 35.2 21.3 40.0 43.8 28.4
Ry vL 39.4 39.2 39.9 52.0 54.1 40.4
FyRrIY 26.2 31.0 11.8 34.0 36.0 27.8
=153 N
_ TN 30.5 38.8 18.0 32.0 39.0 20.2
A
gL+ 32.1 31.0 35.8 457 46.5 43.2
B T ¥k 35.7 36.6 30.7 51.2 52.3 45.2
Ly bk 28.1 30.5 15.0 33.8 36. 1 18.6
£ 17.6 21.1 1.7 251 28.6 14.6
Ry vl 26.7 27.3 24.2 35.6 37.2 26.4
FyRIAY 13.1 16.2 4.0 16. 1 18.7 8.1
=xBHR "
_ Xy h 15.6 23.5 3.8 19.9 26.1 9.6
A
gL+ 15.4 15.2 16.4 31.6 32.7 27.8
B T ¥k 21.6 22.17 15.6 34.5 35.6 28.4
AV 20.7 23.5 5.5 20.8 22.3 11.0
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2) ERE DR

NTSTOA2BELIUSYHERODBEREO—AHI-YDARER 5-3 (C.
XHER 5-4I12FRT,

20010, ¥y HEROBERE (BRZA V) —AH-YDFHAIIE 1, 406. 36 2
ATHHADICHL., XHIEL 1,290.86 2 h &NV IS ToaeBOFEHA IR
(1270.93 #A). F¥HXZH (1245.76 2 H) KUdh -1z, —A. REBEE (RE
HSA4Y) —AHEYDFEHAIIE 1,159.30 2 hTHHDIZH L. ZHIE
1,071.29 A A ENVTSTLa2BOFEHAI (1,102.84 2H). FEHXZH
(1,064.92 2 5) LDEFDGEI ST, Ff-, BHEBEEMNMELET H L&, &h
HMTHOERE—AH-YDAIR, XHIFETNZ41,955.934 5, 1,610.18 38 TH
S0 L. BEMEBTIEHAU (1,237.32 #A). XH (1,192.64 2H) LEHET
BEEICEL., BB TOMBOEINRAZ S,
SZLLT2000E N5 TV12BRO—AHIZYDTFHAINIE2,550.89 4%
ATHY (R 55, NvISTLaeBOERE—ANHT-YDTFHAIN1270.93 2
h (& 5-3) D2fELULETH-T=,

® 53 FVHERIZETH2ERE—AHI-YDAR (2h) *

=15 RERZ M v

HEE MR
Fi = #hh F 1 = &R
2010 Ay AERX | 1406.36 | 1237.32 | 1955.93 | 1159.30 | 1106.74 | 1650.28
£y 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
E3C 131.73 703. 98 862. 40 646. 51 630.53 | 741.52
& 54 FYNERICBIT2ERBE-—AH-YVOXZH/A (8H) ¥
s a X =15l RERESA
Fi = #h ¥ = #h
2010 FyhERX | 1290.86 | 1192.64 | 1610.18 | 1071.29 | 1060.21 | 1174.78
E32] 1245.76 | 1200.02 | 1457.65| 1064.92 | 1056.03 | 1133. 41
2005 TYHER 694. 45 666. 97 183. 25 609. 17 597.44 | 662.65
E32 656. 91 639. 82 131. 35 576. 47 570.39 | 612.64

& 55 NUTSTLACBTE—AHEYDFEHAR (2H) ¥

HEF F1 = #hi
2010 2550.89 | 2129.80 | 3735.83
2005 1485.15 | 1246.42 | 2216.74
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3) EE

NOTSTLa0EHETIE, K- BEARKB. R@E. L TFKEREGESILTS
NER+oTHY. Z<OBRENRAK. MM L. TKEK, BELGEDLELER
ETELLTW,

EFKEEEEF. Fyh, Fuado, JLUFHD&K S G R#EH TlE L TFREAH
N, T USNDOMATRT TIEEBARKERNERL TS, £, TKEEXEIL
By HRTIES v HETAKELNH OWASA) ARZERL TS, RIEREDFE
N ETFKEICHDDEERBEBILTTATHY .. FHFX vy IHImBARLTE Y., #
THIZHE T ERAERNRELLE>TLEY,

FYHEBERIZBITHEHFEOERFBKDKREE (K 56) [TRT, FYHERTD
ERHFRURERETOEIE (X 5-2) o, BERBEIBEEMIZE S HPBKDE
BEFALTWA LHRT L L. BhHE. BRBOLTAICENTE, BREOKX
BAOEHEETFa—Toz)L (FHELROITOHF) 2FALTHY. HICRER
HEORICIEM/II/KE., FF. E. TOMEENSEHBKEBERL TLLHEFL
HdEEZOND, BE, Fa—JYz ) XAEEZRHEHIBEICE->TEY., &
YHERTIE, BEZT =21 55.42%F 0 9. 2% TERAHDM>TILVS %,

& 56 FYHERICETIEFEOHRHKDEBDEE (%) ®

SR K 0D 2 [ TyhER 2t (55)
Fi5 =A #h Fi5 B2 #hi
K 21.30 1.43 49.94 10. 62 1.47 35.57
Fa—Toz) 75.11 98.38 41.54 85.37 94.97 59.18
/) /7KER 0.04 0.05 0.02 0.94 1.27 0. 05
HF 0.12 0.10 0.15 0.99 1.29 0.15
& 0.00 0.00 0.00 0.08 0.1 0. 01
Z Dt 3. 44 0.05 8. 34 2.00 0.89 5.04
= 100 100 100 100 100 100

I REOREBTEIERETENIFAL TV EHASHRBEEZTT,

FYHAMTIE, TKES—HOUMBTEHBEIN TSN, BEREL 20%I2&EF
S2TW%, FTKENEFBEN TG ARIL, 30%HELFE. 10%HHF EEFRT. 5%
AEREEREZZENEAFALTVS, EFREF>TLLRMERSZ <, toEK
BRETRAZRELTVWSLEEDNTRY. RRFROEEMNLBRELLZ > TS,
ZFOHIZEH, ARDTRKOANNDEEYORED, BEREFEEELTE. Th

YA W=ZRAWRMA. TR 23 FE BHORETER. RERN. REEXOPRICEHT SRERS

£, FR245%3 A
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SOKEFRICES. EROBEHERENFZTHD ¥,
FyHERIZE T HEFTEOESM. BERRKTILATELEEEK 571
Y. FVHERTOER#EFERUREREFDEES (X 5-2) o, BRERE
[RUVBEBRBADT IV EANRETHS LHAT H L. MMETIE, EREDK
HAoDHEF TEROHENHS—AH. BRETRIFLAEDHTTHIGN G NESE
Zbnd, BERKETE, AMETEH. EEBO—HOHEFTTEFTEE D7/t
RAEHBHN, BEEFE. avEar—4—, Email ATV AN TE S AREMEITEL
LEZONTz, £z, BENETIE. BREBDEFLAEDQDHFTLTNDBERFA
DTV EANTELAREEIFIENEEZ oht,

% 51 FyhBERIZHEITSHERM. BEXRBITIERTEDIEE (%) 2

FHuRTE DR FynBE £ B

Ty | BH | @m | T8 | &8 | &6
EX 67.34 47.36 96.15 55.26 42.49 90.10
EREE 71.71 60.95 87.21 63.74 56.77 82.74
EEEEE 2.38 0.52 5.05 2.07 0.70 579
avEa—4— 4.70 0.90 10.18 3.01 0.97 8. 58
Emai | 2.35 0.33 5.25 1.39 0.39 4.10

I HEOHEBTEERETENET S LRSI EEETT,

4) B2ER

NUTSTLAICB T 5BMEENEEER 58 12, BEMLRRDEEER
5-9 (2R T

BHEBTIE. BEBD 24.02%LHHE<. HLTUDIF (14.01%). 5/E
mE (10.53%) &, ME/MFRBFEET 8. 87% LEENEL . ERN - EHDOK
[EEDEENEE SN,

BERGRRTIE, FEA 58.37T% EHZB L < UL THEH (9. 94%) . T#i (5. 16%)
L. TOMIZHKFE. BF IANBIFLNTEY., THEZEDH., BEEFIIHT
BEFIK., FM L. EFZFEOFRBEELRENEZEL TS EEZ OGN D,
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x 5-8 201050 1 FRTH-=BHKREDIESHE

(%) 38

e 24 #h B
EdEd=] 2.85 2.45 2.98
GE/EE 3. 91 2.25 4. 46
121 AL i B 7.34 7.68 7.23
M . /FE IR 28 7% 2B 8.87 8. 64 8. 94
121 FR A 1.48 0.98 1.64
BiES 24.02 22.54 24.50
= /B E 10.53 13.93 9. 41
)T F 14.01 10. 81 15.06
k2 S 1.59 1.03 1.77
HEFR IR 5.40 11.45 3.40
HY 0. 42 0.47 0. 40
Nt IR 0. 36 0.19 0.42
FRE 2.22 1.87 2.34
Thh A 0. 43 0.29 0.47
ZDfth 16.59 15.44 16.98
&3 100 100 100
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& 59 30 BETH - -HIDEE (%) ¥

g Fi EEhkt =i
T 5.16 5. 60 4.78
2 58.37 60. 15 56.79
A 2.12 2.59 1.70
T 9.94 1.82 11.82
BE 1. 66 2.33 1. 06
mE 1.97 1.67 2.23
DR & 0.75 0.62 0. 87
olE 2.26 2. 64 1.92
55 2.49 1.59 3.28
EEEH 1.44 0.87 1.95
fifi ¢ 0.9 1.24 0.69
BT IR 0.96 1.1 0.83
% 0.18 0.29 0.08
XZU7T 0.15 0.17 0.13
®H 1.08 1. 67 0.55
TitRE 0.89 0.00 1.69
YRR B 0.27 0.00 0.50
A 0.07 0.05 0.09
ANE 0.15 0.15 0.15
R 0.23 0.24 0.22
TADA 0.10 0.14 0.05
ik 1.87 2.06 1.70
BhisRE 0.25 0.23 0.27
B> #Ea 0.07 0.13 0.01
Z Dt 6. 62 6. 61 6. 63
= 100 100 100

NVTSTYATOERBEDFEHZHEEZR 5-10I2RT . AHYEE—AdHI-
VIO PEREDFEHNIHIENV TS T2 eHT 3972 H BHHET 386 2 4,
RHET A0 2hERG>TND, BRBOREGTEEET HE (-1 8D 2) B]).
RAIZHT H2EREDENEAEL . TABREZS THEDOHIRETHS ZENFHE
Shd,

68



1,000 AHFYIZHE TS 5 BRBDLHEDIRTE (2011 F) 2R 5-1I12TRT, /\
VOSTUADHREERGEE, KBICHLLTLEEDOD, 40.9 A/1,000 AT
HY. RKRELTEWL, 1=t 7I2&bE. REILELAERE L FERBEIR
HATEISZTAMKEIZLSIDELTVSY, BRBEAFELBETELLTS
Y. HFICHREADEEIEEIND,

*& 5-10 20104, 0 HMICEFTHBE-—AHEYITHIIEREDFHIL *

XHDIEE E$C A =
BilEEZE 160 172 156
e/ ') =7 TOHZRE 1728 1501 1797
2K 486 473 489
REE 855 1017 804
XBE 134 105 143
WE~DF v T 1057 529 1257
Z D 257 269 255
— A=Y DFHZH 397 386 400
¥ madet [ =
@
[+ ]
]
»
>3

Eordelip 1ol wechys-§ jpar 7§30 bay bk

i

5-1 1,000 ABH=YIZHIT5 5 mMRBOHREDIETE (2011 4F)

OB A=+ TLAYY—X N5 5F2a 3,000 BAZHRICKEFTESFOXIE. 2001 5F1 8
(http://www. unicef.or. jp/library/pres_bn2007/pres_07_06. html)

4 TWorld Bank] 7k—L~R— @ Data, Health A Mortality rate, under-5 (per 1,000 live births)

DOXE%3IFA. 201354 11 A 8 B#E:2 (http://data. wor |dbank. org/topic/health?display=graph)
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5 &&

BREFDEEZ L LICFRASA-BRBOHRERR (FER) £& 5-11 TR,
2010 FOBREHFTIE. FHULNRAZENTET. HELANLIZDOVTIK, #
B ENEEEEz(L Class [-IVETHOHEEZITTLS EFHSNT,
BRMHETIE, HHTEHLULEOHEEMN Class [-IVETOEBFEZHTTLSED
D. ERBEVEERTENTIIERULOMENELE CTHD LTSN,

_ﬁ\ BEE

£ 5-11 2010 NS5 TF12NERBOHBIRR (BER)
s 2010 2005
=3 S
Fiy B #hh Fiy B R

BREFOEE 31.5 35.2 21.3 40.0 43.8 28.4

FRAEETELRL 42.8 43.5 39.4 54.7 55.1 52.3
A HAEETES 19.0 23.3 11.4 23.0 27.0 15.7
_ mUET 42.8 43.5 39.4 54.7 55.0 52.8
24

ClassI-IV 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 LKL E 7.5 11.2 3.9 9.3 12.2 6.5

RERHtFEOEE 17.6 21.1 1.7 25.1 28.6 14.6

FRAEETELRL 25.1 27.2 15.6 36.3 37.5 29.9

BHEETTES 9.2 12.4 3.3 12.3 15.3 6.7
>3 =15

|mUE 25.1 27.1 15.6 36.3 37.4 30.3
A

ClassI-IV 15.8 18.4 7.9 19.3 21.8 12.6

ClassV-IX 11.4 13.8 5.4 15.8 17.5 11.1

Class SSC LKL E 3.4 6.1 0.8 4.4 7.1 1.9

E1:ClassI-IV IZHEHRBEET LA (6~9 F), ClassV-IX [(TRTEADELFTET LAIL (10~13 F) .
Class SSC UALIFHEAREHEET LA (14FLE) #RT,
A2 BARAORETILER - REREFOEIEEZ LR (2HELHH D) BHEEZTRT.

FTYHERIZEITS 2010 FORERBORMERE (11~15F) & 512 [TFRT,
FRERBORFEEN 8 EATHADICH L, XERBOMFRILETHT 6 &
~TENEELS, FYHERTESENI~THERBICEIMERZRL=, £, FYHE
RIZETHHTHMOKERBTIL. BICBFTHFEERA 4. 15%EELS RERBD
N~ FDFRAREFELD, HELLEFBEICHTWS EFRENE,

BE. NVTSTLaTE 1992 FLUR., NFLFEFEHTHY., EFLLEHh
T3, 010 ERAEAHTIE, S&. FHEZ8EFFTTERL. TOMDE
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EHEZERELLTDILENRENTNDA, RREFLESATLEL,

& 5-12 20105 #YHERIZTETHRERE 11~15FTDHFE (%) *

BREE EBAEE
Hish /1 = —
Ty | BE | @m | T | BH | B
9% Ty 67.05| 72.01| 51.50| 87.03| 87.28| 86.74
s BF 59.55| 66.42| 41.15| 84.59| 83.97| 85.31
ER

TF 75,17 71.61| 66.01| 89.65| 90.82 | 88.29
o 1y 70.20| 72.28| 60.75| 85.52| 85.25| 86.21
(B=) BF 62.32| 64.58| 53.63| 82.06| 81.28| 84.07
- TF 78.07| 79.52| 70.19 | 89.43| 89.79| 88.55

1 HEHEYDHFIIHITEIXHER 5-13 17T, 2ETFHATIE 1 HEHY
9252 A THADIZH L., BHETIE 1,796 2 h, BEFNEITIX604 2 HhERELGEDN
Hbd, T, BHHBTRHBFEXFTXHIRAFETHLHDICH L., BHNBTEIEF
[CATHEZHDEIENAL NS of-. BEEFKFICHMHRTREL THL Ao
THY. ERRAEFNGENSAROT - BFHEZZTHIHEALLNI LN
Gy ¢y

® 5-13 1HEHLYDHEIIHITHIH

it BEITNTEHXH HRXHDEE (%)
/HEH (FH) BF ¥
0 925 53.73 46.27
EFTER 604 57.96 42.04
ER AR 1,796 49.78 50.22

BELRILRUVBEERIZEE—AHYDIRAZTE 5-14I2RT, BETHEDLZL
ADIRAIZ, BHET1,8074Hh, &4 T2,262 2 W& ABRBIZET 5—AT.
PREPE/RRAPEREET L)L (SSC/HSC) LLEICZhd &, 2EFHOIRA%ZLE
E>f- (k 5-3. &k 5588, £, MM TIXEFIELLLLE L. IRANZLMER
ZH 5,

LEEY ., BEDOLANLERARERZICERLTEY ., BHE. 5L JEOEHK
BETLUARNLTEERICHELARESENS N DN D,
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x® 5-14 BEMRUHBFLALIZEEZ—AHEYDTFHRA (2H) ¥

. £l EFER #R T ED
BE LRI
Bt zZ Bt = Bt zE
BTl 1, 807 2, 262 1,730 2, 065 2, 161 3, 240
Class I-VI&T 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~ )L 4,098 5,958 3,342 6, 041 5,109 5. 882
BHLAIL 5,327 6, 109 3, 881 5, 883 6, 220 6, 121
KEBRLAIL 5,800 | 10,674 3,789 0 6,604 | 10,674
Et 24,064 0 0 0| 24,064 0
BifrE 11,822 0 5,167 0| 12,603 0
ZDith 5,471 2, 868 2,1 0 8,527 4,119
Fy 2,517 4,119 2,083 2,509 3,704 4,107

X :Class [V ZRFHEET L AL (6~10F) . Class VI-IX (FRTHAREHEET LAL (11~
13F). SSC/HSC (LR &/ RYPEZFET LA (4FLULE) 7Y,

6) F&H

NT5T7aTR, ERBOEENESTETLELDOD, REAOD 35%H
BREICELTWS., BHBTLERBOASEE->TLHHLOD, BFOHTER
DRFEAOEN D, ERBORAHKIZNETFREND,

BERBONAFZETHD 1/2 KL, BEPRE, BHRADT I EAND
B, SEGRETERELTWS, T, ChITEET 2BREREELEEI SIS,
EREOHERREHNEMANELZETHY . BENTEISHLSFEFTERT
SHENDLBNETFESINS, £ LT, ERBOFHIE. NEREMSBESIZTH
SNBRE BHEORRICHCENT | HEF EWALBERZICEARLTLSRETIE,
BERBEOFHTFRERBIZE S E WS ADEHEICHRDERESEAS LY.

CDBIPBRDER~NDENEHZMHYIHEKRT, BIPEBIIH L. REL-EDS
WERZAAHT CLEIRVIRNTHDEEX D,

AEXTE.BPRBICRELLFENSVERZRML. MA T, ARRFELEMER
L EDREMBE,. AETIOC ) bADOXIELELEMIC BP BORFEZEELERE
RYDEETHD,
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5-2BOP ED R R Z R L THR L=V BARFEICET H1EEDRTE
AEXRZRELTHRRLEL BP Bl SFRREIL. EOBVERDRIH. £5&
REOHRE. RELGERRORBED 3 DI Fon b,

OENFE L ERDAILH
DEOEVERADAIH

LUAHEEICRBT2HBEE 100 AULEVNSEVDRATWS, ZOXRESHE
B ORWNVEKIFIZDOCONTWSIEARXDL VAT (FCKE) [CRRELTHY. #
KIZESEINGWRZEDADERK 6 v AOFEFHEBMETH L, F1-. FCKEZE, BHRX
BEMOIIGETIE, FBEFEL A RAFICHEE SN B EMEICSSINIRIET
MELTVDS, RERBITHERFEFTAT. FERELEHELLD, KEXTIHER
BREEHEMZEAL., LUABRBREZLGEL, 7BEOHTBREZHRETIELED
2. HKOZEDGWMBICTIHEZEEL . BFEEZARICT S EITLY. EA
NDERE. EHRMBEMO LR EBIET,

BEOEVWERDRIHICHT 2K MRE. FEENLTENICEASIN, £FF5HL
THALHANFOATLEINTEIMETEZSLER D, TDoH. ERAIHE (EA
BEZED). SHRMBMTEITEIT S LARLBTHMTHY . BEY & HIET LT, 4.
EROERMLGIERIL, REZHMNT 5ERE LTRESEHLN TS IRISOER A
Y RBESEICZLT=,

FEIREICRET HiEEE LT 2006 £/ 5 5T a5EiE (The Bangladesh Labour
Act, 2006) “M&HBHH. RIEFFEHREEOREITINATLIL00. ERNGERN
DAKEOREEEFEEINTUEL, LEA>T, FBREIHFBECT V77—
FRAEZERT DI LICKYFHEAT D, 77— bDIERIF 2006 /05 5T %
BiED 1FEBEORE. GE. RLE2FHEF ODIEEZEZSEICLT.

BEOBVEADRIHOIEERF. LTOEEY ET 5,

- BERAIHE (TILBA L X— b2 A L, B, k. BEEH)

- SEMMEN (TILEA L. N—bEA L B, k. BEE)

- 2FFHEAOTU7— MAERKR GAREBRILS-3EHD 1) (CEH)

QL ERENHE

QRKEBFROHE. HMKEEIL~DER
LUABEEICLYBEESINDARIEERM 350 BT, 2ERMTERGRAREE

ZEIERIL TS, &XIT, FyhhoFEFE 25kmBRIZIF 1,200 L U HAITHEMNE

PLTEY., FYHERITED BIP BEFOFRIES L UVRRKE~DEZEDZFZIEN

43 http://iris.thegiin.org/iris-employment-metrics
“HE . O bOFYDBEER. NS TUaFEEOBE. 2009 £ 9 A
(www. jetro. go. jp/jfile/.../30f330€930b730e552b450cd6cd52006. pdf)
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BRINTLS, AFXOERERELLZM T, ARZERALGW SO, THEI0
RRREOHEICHFSTHEITTHELS, ZRRIERFREHHE LW =8, KRR~
DEMLHAFTED,

ARUFRORE. HKEBIE~DERDIRIE. FKBFEDBRFRMTO L > R E
[CHEH SN DM FRYMEERV_RILRFENT -2 TH SO, ThEEBERLY
HEEROBHEZHE T 5 L THMAET 2 A ENENEER S, BH. HTFRYME
F. LUASETHHEINAARRERMEOH TR LVBRFEENMEHM SN LIMETH
B EMD (238D 1) BR) . ARFBREMTFRYETIHM T 2DEIRLLEEZ D,

AEORRIE. BFET -2 LA ORBBRICE TAHHETH S, XFXD
LoAREBEOBHE L KT 5, TDT=6H. BIEBRELUNDRMBORGDERK
FILHRLHHEFSHH L, RBEXTH, HERKICEIRUVURERK. Rl TEA
VhERAWSESD, LUHREBRREOBERHEEICRI-MILRERE., REUFHUM
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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 is 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 C(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 BrickIndustry 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 4,860

Number of natural gas fired kilns 20

Annual brick production 17.22 billion?

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

Coal consumption 3.48 million tons¢

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, ~1 million people
transport of bricks)

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); 2Based 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

solid brick
Hollow Block 200x175x120  3.75Kg

3 Hole Brick
Perforated Brick 240x120x70 3.3Kg
10 Hole Engineering Brick
Cement Brick 230x110x70 3kg
Face Brick 235x70x12.7 0.43 kg
f &
Pj;

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 (COz2), the main Greenhouse Gas, amounted to 59,067.85 Gg. Total CO2 emission
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

Uy

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.

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)s.

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

8|



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

© N W

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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Lake
- Ocean and wide river
Areas outside of Bangladesh
- Major City
<~ Faults - Approximately located
River
~~.~ Contact
-~ Political Boundary
~~.~ Section Line

Profcton - Lambart Conforma Gan

S o e Scale 1:1,000,000

el sancad praled - 22

g wancard parases - 73 2 0 0 60 Mies
E 1 E
40 0 40 80 Kilometers

I E

GEOLOGICAL MAP OF BANGLADESH

«gical Map by Md. Khurshid Alam, A.K.M.Shahidul Hasan, and Mujibur Rahman Khan, (Geological Survey of Bangladesh), and John W. Whitney, (United States Geological Survey)

Digitally compiled by F.M.Persits, C.J Wandrey, R.C. Milici, (USGS), and Abdullah Manwar, (Director General, Geological Survey of Bangladesh)
2001

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:

Sl 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

10 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 beq (BDT) 350
Total Market size (BDT mn) 97.510
Total Market size (USD bn) 1.35

Source: BCMA & IDLC research ”

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

Ovecrview of Cement Indus

TORN Produchon cCapacty (o MT) 20
NAUSTy Jrecrage vtiXalion rade 7%
AL Capatly £xtivang COSAMCRS (e MT) 1595
LOCH CONSANERON {mn MAT) 39
Fer Capila consusption (FY2010) 45K
ToaM 180K0esS pageshered 123
Faciones sianed operation &3
CLITERmY plants In Oparanon 32
FaCiones exporing camens 10 kg a
Sue of export in FY2040 1K MT/ver) 260
Construction % of GDP 10%
Construction sacior growth i FY2010 (accorang 1o BES) 8%
VOUSIY CONSUMPAIoH orowth i FY2010 3%
EHpachad mausiry Qrow rale In neat S yeurs 25% J ye
LOrGest 13 comerd COmOanies RO (mrked shire ) 2%

Sooe BOME & DL C rosedrch

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 1V Pozzalanic cement

CEM V Composite cement

v N

Yhttp://www.idlc.com/sector coverage/1332569363Research%20Report%200n%20Cement%20Sector%20of

%20BD-Initiation,%20April%2005,2011.pdf
12 http://www.scribd.com/doc/130016871/Cement-Industry-Overview-in-Bangladesh

15|Page CONFIDENTIAL



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!4
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%20of
%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
e Real Estate developers
e Government organizations

Chart 2: Major Cement User Group
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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
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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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2008 8§54 4.10% 14.44 18.38%
2008 10.57 23.82% 17.35 20.14%
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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 usersl 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)

Constituent % Composition
Fe;O; 1.38
S10; 90.20
ALO; 0.85
CaO 1.18
MgO 1.21
Toss on ignition 3.95

3.3.2 Consumers of RHA

() 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%20of
%20BD-Initiation,%20April%2005,2011.pdf
% 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.

(II) 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.2t

20 http://rdd.dfid.gov.uk/pdf/outputs/R7659finrep.pdf
L http://www.jce-ieb.org/pdfdown/3902007.pdf
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Map 4: Districts with Main Clusters of Rice Mills22
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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.

Zhttp://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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