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<Notes and Disclaimers>

- This report is produced by the trust corporation based on the contract with JICA. The contents of this report
are based on the information at the time of preparing the report which may differ from current information
due to the changes in the situation, changes in laws, etc. In addition, the information and comments posted
include subjective judgment of the trust corporation. Please be noted that any actions taken by the users
based on the contents of this report shall be done at user’s own risk.

- Neither JICA nor the trust corporation shall be responsible for any loss or damages incurred by use of such

information provided in this report.
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1. XIR[E - Huko BRI IRE

(1) BARFEEDIKR

NUTTT V2 DRERR Y HFEET, BELE 100 TALL EOREMAZHEL, [FE GDP © 1%I2% 575
—RKEETHD, EL25 10, 11 HnH 3, 4 AD T » AR, 24 W@ L, 4 230 (B8 & OBER
VU SNTN D, B v h B LE LTEERT v a0 L H Y, RIEEITER 7~8%
FTORE L TW5, 4% 10 TR L TR EIE S SO M 2~3%Hn3 2 & TRl T
W52,
NRUTTTyaTHRE LT D L TEERRZEIL, 2022 4F 12 A FEATKI 8,000 12 15, 2D 5 5, 71.36 %
DL v H BRI A RO IR IBRBERZE CTH 53, T D=, BEERHZIXZ PM, S02, NOz, CO
72 EORKIGGER CO 2 RAESHE TS, ZH o7 ikiid, OKED CO PEHIC L 5 K EAEIM
., @PM, SO:7¢ EORKIHFREWEDOPEH, £ L CIIIHBEL T, @k L v HENLHEHIN D &
TR 7R BERCIENC X 2 B e, WO FEA X T D, Ein, @FER L o RS FERIE S Ll
SN DR R HHE ORI, (2 K DI EH L & W O BIREIREZ 725 LT D,

HERE - Ny T5FY bR %
Hrig - £ EEET
ECOSOOO, BEEERL L » HELERE AR

TANEAED T T
UL B BEREE a DABOCOHEH IS & 2 FIETHIRIE

A i FR#91,790.87 b > D CO, Bt
(¥98,0008 ATIA E) T, @
FRI230EEDL > H % |

RE (8- BR) T 2PW, SOnroARERMEOms

§ LY HEEDILOFHICLZ2RFFORF |

5 . | RPE1258% ;
ARE N SR - PM, S DIECERIL, L v AEER T |
NS5 80/ e W1200A~2800A :
Xyh, Zy¥vk BLYHEERMEE L TOBRARE

| +HIRIRE |

’ BEN11TT—H—rIERHEIL

BERL > 5T - BORREL £ sEELRREE ~

7 : BROMAIEIC & 3 BELREKE |
| L AEEGEREE (F4002) 14, MRIR |
BE (1996.7%) | HLBREE (1 |
P 93.7%) . MREIEE (1074.1%) %£FE |

K 2 RNU7I9FVa ERRLTWHBEREE

2 The Daily Star. “Eco-friendly brick kilns growing in numbers,”
(https://www.thedailystar.net/business/eco-friendly-brick-kilns-growing-numbers-138393 1)[4&#& H : 2017 43 A 31 H].
2019 4E 9 H 10 HRIE.

% Sajibur Rahman. 2019. 2,460 brick kilns run in country illegal,” The Financial Express.
(http://today.thefinancialexpress.com.bd/trade-market/2460-brick-kilns-run-in-country-illegally- 1567444034 ?date=03-09-2019)
(B F : 2019429 A 3 A]. 2019429 H 19 HH'E.
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HERIRIEA L RUEARE D FBEK & 72 5 COx 1T, BERKZE LV f34F 600 J7 > (UNDP O#iS) <0, 4EfH]
980 15 k> (WB O#iFE®) | ] 1,567 I h L NIZb ke sb I Tnd, RRBEWEDH H, COIE1 D
DRERR L TZEND 1 o — AT 48 o PEH S LD, b HEESRTIE WHO B3 HERET 5 L~
D 90 f5LL =D PM ZHEH LT 58, 2018 4FD KK H D PMas I E A &IX, 97.10 pg/m® & I CeiBH e
ENLEST BN TWDY, Xy AHNICE L TE X, MO PMas L IE 2010 45 2 B8 125 e )
Wik v, FRTBERL L v TEENBEB T 2 8ZRICHEH S5 PMys & Z N,

ARPOPM2.5EEE (2018FFy) (BEfL: ug/m3)
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[ : AirVisual Website® 7 — #1255 ENL 10 AL & - 1ERL]
3 RKHFOPMusEBHE (2018 F£75))

* AREMMEREDRTH Th D RS thr A o sUREEM THERASH2018 . (N7 I F oo EERER LV - OLEEEZ TR E T
o IR LA A O KL ) 2B THEE 205, —HNE - BELZbOTHD,

°® UNDP Bangladesh. “Cleaner bricks lay foundation for green economy,”
(http://www.bd.undp.org/content/bangladesh/en/home/stories/cleaner-brickmaking-lays-foundation-for-green-economy.html)

2019429 7 13 AR

® World Bank. 2011. “Introducing Energy-Efficient Clean Technologies in the Brick Sector of Bangladesh.”

" M.A. Imran., M.A. Baten., B.S. Nahar., and N. Morshed. 2014. “Carbon dioxide emission from brickfields around Bangladesh,” International Journal
of Agricultural Research, Innovation and Technology, 4 (2), pp. 70-75.

8 Rob Jordan. 2017. “An environmental nightmare in South Asia. What can be done?,” Research & Ideas, Stanford University,
(https://engineering.stanford.edu/magazine/article/environmental-nightmare-south-asia-what-can-be-done)

[48#H P : 2019429 A 18 H]. 201949 7 13 HHE.

® AirVisual Website. “World most polluted countries 2018 (PM2.5),” (https://www.airvisual.com/world-most-polluted-countries),

2019 429 7 19 AR

10 Md. Akhter Hossain Sarker., and Asif Hossain Abir. 2019.

“Role of Laws to Control Brick Manufacturing and Kiln Establishment in Bangladesh: Scope of Alternative Bricks,”

VNU Journal of Science: Earth and Environmental Sciences, Vol. 35 No. 1, pp. 112-124.

1 Dr. Sarath Guttikunda. 2009. “Impact Analysis of Brick Kilns on the Air Quality in Dhaka Bangladesh,”
(http://sa.indiaenvironmentportal.org.in/files/Dhaka-AQ-Brick%20Kilns.pdf), 2019 4% 9 H 13 HI%.

13



100
90
80
70
60
50
40
30
20
10

98 00 02 04 06 08 10 12 14 17

Years

PM,  Concentration (ng/m3)

[H{HL . A.H. Sarker., and A.H. Abir (2019)']
4 FoHTBIT BiEFE 20 FEHOEMTL PM, s IRE

250 - —@— Non-Brick Season —@— Brick Season
Dhaka PM 25

Seasonal Average = = = = Peaks K/

200 -

150 -

100

50 -

Jul-02 7
Oct-02 7
Jul-03 7
Oct-03 7
Jul-04 7
Oct-04 7
Jul-05 7|
Oct-05 7
Jul-06 7
Oct-06 7
Jul-07 7

Oct-07 7

Jan-02

Apr-02 7
Jan-03 7
Apr-03 7
Jan-04 7
Apr-04 7
Jan-05 7
Apr-05 7
Jan-06 7
Apr-06 7
Jan-07 7
Apr-07 7

LJan—08 7
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B 5 &y AHiNICET %A PMs RIER (2009 4F)

KEIERIT., ¥y DT ROEEHRELZ S| Z#E - LT\ %, 2017 4EIT the State of World Air 23317 L 7=
EETIE,Z v DTN TITAEM 12 )7 2,400 ADOa 2 5 HRE 2 (Lo K&JE% L L TLESIT b1,

2 BDD == — A, MEFL 2 (O KREKIFEYAR T (http://bddnews.com/post/20170217_11194/)[#8#% H : 2017 452 A 17 H].
20194E9 H 13 A%,
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2022 A 12 A 17 HAF® The Daily Star Tik, [RIE T 2030 4 F TIZER O PMys 2 1m* H72 0 35 ug
(vA47u 7 T8 FTEHEFFLIEICEELIZERLETND, ZORERFELZEGT 4 2 E (X7
TTva, AR, RNFRZ L Fo=)) BOHLDOTHDLN, ITEON T TT o TIEEE, Im? b
720 85 ugi B 90 g PMys BHEH STV D, REUGGEMIRIRNC K 2 FER RIS 9 D /e & CHEAFE 8
AP LTEY, ZHIEERN GDP O 4%DTRITET 5, & 522 ORKIGLIC L DEFEEREIL, 5
LA O (BRI DB . PR R e & OFRHR 2 Ffo TV D @ilin) 13, b =07
RER

T H, Xy WEDOBER L T T DHE S D RERIGEEWE X, & v #7215 T 1 1T 15,000
ANDFETCRK L 72> T0DH EFRIENTVDY, IEFETITEHITMEL TH Y AQLI 1T & AR R
(2020 4E) TiE. KEBLENERTNRY 7T 2 OFEHEMIT WHO TA RS54 2 TRLTWSEY
FMELVE 6.TWAM THDERINTNDY, &2 HFHEZZETHD 2022 4 12 HIZHEMmE L7, H
FHEOT A FEOTFR0E 3m BH RN BWD ATy Z 0D T2, BERL o DA R
SHPTHLZ L, FEMORBEL LTERL T ERIEL TWAS Z ENERTHL EEZBND,
FLEIOVOERETICHDICHEDLL T, EBITHEFL TVDARSMI L TWD AT A7 235 L
TWAHNTIEEALERZT N hoTe, KOV WEICEELZET IREICH 2 BRI > T
Al

[ - 5 2 [BIFH A R AR A R
BR 1 &EOF y ATHNORT

DOE (3 2016 £, R&UGHME 2 P92 EZPERIIBER L > HERETH 0 16, K -RIGIEWE D 58%
35y ATHNIME D DBERR L TBEREIP DPFH ENTND L0 S FEITERK LTS 10 Lib~2E TIC

13 The Daily Star. “Curbing Deadly Air Pollution 4 Nations Draw up Roadmap,” 2022 4F- 12 A 17 H¥&1T

14 Maksuda Hossain, Abu Md. Abdulah. 2012. “Securing the Environment: Potentiality of Green Brick in Bangladesh,”

BUP Journal, Volume 1, Issue 1, pp.79-89.
(http://fpd-bd.com/wp-content/uploads/2015/09/Securing-the-Environment_-Potentiality-of-Green-Brick-in-Bangladesh.pdf).

2019429 7 13 ARBE.

5 Mahadi Al Hasnat. 2022. “World’s worst air pollution slashes 7 years off life expectancy in Bangladesh,” MONGABAY
(https:/news.mongabay.com/2022/06/worlds-worst-air-pollution-slashes-7-years-off-life-expectancy-in-bangladesh/)[#8# H : 2022 4% 6 H 16 H],
2020 429 A 22 HE'®., AQLI website. “Country Spotlight Bangladesh,” (https://aqli.epic.uchicago.edu/country-spotlight/bangladesh/ ), 2020 4= 9
A 22 HHE%E.

% The Daily Star. “Choking on Dhaka’s air,”

(http://www.thedailystar.net/opinion/human-rights/choking-dhakas-air-1498228) [#8#% H : 2017 45 11 A 30 H].,

201949 A 13 HEA%.
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[t #2 : BBC News Website!’]
B 6 BRICLIHBCENEBEVETZ VX7 (LL10 B, A XY R, TAUL (2015 4F))

BERL L o A TGOERT 5 4 AidEE Tk, RKFORFRYE D 38 % BERL L > A L3575 O
HiZk2 b0 ThY, LEREMNELEDAEROMEBE RG2S Z LTV 58, By T2
MHIAET D CO R SOx e EORTIGRMEIL, AxDH, i, BIOMEZ LN LEEBDRRE L 725 1%
D, T EBTHOREM, R RELZET L 4, 70777 allB T 2 CHE RO TND
WP H 210, 2015 HITBIT B IR OEREFYRICE D TH 900 TAD H B, &b S WAERFER T KA
HRTHY, P TEN T TT Va2 I RRGRICEDTEEN R L, 25 %EBAT0D, FE,
2014 DX ITIBNT PMas DR & SHVDIETHEEL 14,000 AD 5 6 £ 1,200 A~2,800 AIxHErk L
APEENGHE ST PMos SRR TH 5 & 9 AR R & TV 220, 2016 4121 PMas (BERK L >
HREXEMR L ETe) NEKE SNHETEEITK 109 HAE 202 2 4ERTH 7.7 b8 L T\ 5,

1 Katie Silver. 2017. “Pollution linked to one in six deaths,” (https://www.bbc.com/news/health-41678533)

[B# B : 2017410 H 20 A]. 201949 A 19 ARE.

18 Lelia Croitoru., Maria Sarraf. 2012. “Benefits and Costs of the Informal Sector: The Case of Brick Kilns in Bangladesh,”

Journal of Environmental Protection, 2012, 3, pp. 476-484.

¥ BBC ==a—X. MtRD 6 A2 1 NFBREGYTHLE =] (http://www.bbc.com/japanese/41694017)

[B# B : 2017410 H 20 A]. 201949 A 13 ARE.

2 Bjorn Larsen. 2016. “Benefits and costs of brick kiln options for air pollution control in Greater Dhaka — Bangladesh Priorities,” Copenhagen
Consensus Center.

2L State of Global Air/2019 Website. (https://www.stateofglobalair.org/data2018/#/health/plot), 2019 49 J 19 H %,
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N2 CRERL L > F7 BEE DT A HUI O A ORI b B A 5 2 T D, BERLL  TENBIRET D
JEIZITMENZTENTWD, ZORMBEREYMOIEIIMET S & T, RERCLHEMOEEEZYT 5
1E37>, SO0 NOKIZE EN T WD RAEMITATE L, MRk A i 2 2 22O 03 D, RERAIICE
TEM DONHEEDOF D % H72H L TW5 S, FHEBBA B AR X, MEELE I & 23 RRICH 722
%%,

@Rk L v T REREA R & LT S 2 IER 7 Bt -8 DO FEHR 4

N7 TT Y a2 TIHEF 12 44 7,000 T35 7 ¢ — ML EO HHED 172 BIEOEER L v TRIED 7= D12
fEH SN TRV B, BER 690 —— I — DM BERL L o T EED 728 O HIEPERUC X 0 IERHE &k L
TW5b, 2O 95, FI1T%REERR L > HEGED 2D DO JFM BRI L 2 0 L SRTWB24, BEkL

22 Department of Environment Ministry of Environment and Forests Government of the People’s Republic of Bangladesh. 2017.

“National Strategy for Sustainable Brick Production in Bangladesh.”

2 Dhaka Tribune. “Alternative bricks: A boon for agriculture,”
(http://www.dhakatribune.com/bangladesh/environment/2016/12/18/alternative-bricks-boon-agriculture/)

[B# B : 20164 12 H 19 A] . 20194E9 A 13 ARK'E.

2 NEWAGE Bangladesh. “Ban brick kilns to save agricultural land: speakers,”
(http://www.newagebd.net/article/17308/ban-brick-kilns-to-save-agricultural-land-speakers) [#8#% H : 2017 4% 6 H 8 H].

2019 4E 9 H 13 HRIE.
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FEEDOFIEIL, R LTRERMOPILE ZNICE ) BRREARZRA EVIRIE DL LTINS,
BERR L > HEABE L U CARIR 70 Bt R B AT7% O EEVEM) O UL HE BT, KR 2 0 o il & 2 9
TRVHIRIZ L > TEBIEH 2L DD, 36 %~TT %D NRLND5, ZH o kilk v, Bl v
HHEFEIC L2 RERAMOBDL, REEORBERETH D B L o WHEE LV RAET HREKIGYE &
ONVZEFUTAE Ol s - EHGYL) KV b REARFE S L CREBUFICEFER SN TR Y | iR FIEEZRD
HEbE, BUE, REORFEREIC D, R L > TREIIHIMEICH D 2 Z &b, IR EH
TEEBUIE T EIHRAMLT 2L 2o T D,

KO WHIEICH T B TIRIRINETRORFYOINER (B : kg)

. T 6,178
* 5,535
va—t M7

IE |4%04

_ ¢ 148

YRAZ—F 49
~zg M 210
L= 25

+ I 2,348
Fx 141

m AT TIERERE
HKDEZ Y T WihiRICE 1T 3 HIBRINEIEOEEYONES (B
{if : kg)
s —2,718 4,324

v, — I 3,212

vzg—p W99
L X=E

= e 6,054
Fx 371

m HIEREET  m DA

[HHH# : Debashish Biswas., et al.(2018)%]
8 TEREHI%ORIEMOINEER

% Debashish Biswas., Emily S. Gurley., Shannon Rutherford., and Stephen P. Luby. 2018.
“The Drivers and Impacts of Selling Soil for Brick Making in Bangladesh,” Environmental Management 2018, 62, pp. 792-802.
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@B L v T HHEH S 5 ER 2R BERRIEIC X 2 B AR R R

BER% L > H713 700 °C~1,100 °CD mifi. THERL S 41, IE S D, BERL TR TREORE LT T 5720,
REIGGE DK EPEHIC OV TIIRTRDO L B0 TH DA, FER TR TAE L 2 @R, BVRb £7-, B
v RENEFE OREICKR X B2 b2 63, BIRZRRBERZEN TORERM @)L, miRCmEls
BT DR E A K& < ZiT 5,

BERL L > 2D B HEH S 5 @i e BRI B3 D R EHE HFICEA L T, N T T v a B RR

& LIZfERRICOW T RS- 6 h o 7oy, [/ CRURSA: 2 R0 B O AR RILZIIT 78S TR
KINTWD, A2 FOBERL L v T REEREFH & G e S V@R EICBET 27 > 7 — R Tid,
RRFREIRZ BB S 6 SN HEITIET S EEFHE L LT, KERFEITT 94%., FEHLOENR
ET 86%., T T 24% & W\ O [MIERSI RN TV D2, Fo, k3= /VENOBERZERN DOIREEDS 900 °C~
1,100 °COBERL L > H & T e 2 97878 35 42 xtg & L= BB ek B Ei A o L D & |
BRI SIRZ RSP & b SNT2GE  BKIER O 2 %L FICER T 23T 1 R H72 0 623.6+105.4
g, FEITEIL 1,137.44238.6 ml £ 725, MNA T, BE (343 %) OAHRIE (25.7%). BuFviva (20 %) .
BERZ (142%) REZRIET HZ LW LN LIRS TNDY,
ZOX D ICABERERERIET D &, EBFONEE L, BERL A RERFORBBELRE I HITH
D % BRI/ DI1ED BER L &V H OAFEM BIR T2 5, REOHE . BHESCEFIC X 2 Am o fark
IZEHTZELEHEHDHD, A RNV EFE URERIEEZFFONC T TT v 2T, AU KD 2Rk
ENRRELTND EFR D, BERLL o WRGERFICHEH S 4102 SHRSCBUE, Bk L o T RUEHEEH Ot
EEDNTRERMBEE 2> TS,

(2) BHFHEOY 5 - FK

PLFIZIR R D BER L o TPEEN b7 G T3 8EIE, S ESERMENEAETLIHK 6705 (K 92,
SFEIE IR, EWVIZERE - R ERDERORBELZZ LT D, L HERIC bR L o T
WFEOWAHLREEDTIR L N FEE LI LT R, OWTIEIANY T T 7 v 2 ElO45%ORE MK
E~ORMELERDARER L H D, NI TT VA HOSROMRE bENT ARELH D,

BAURF A OBE BEORINIB T DIERIRIL 40°C~45°C L B\ L BERREPNIREE L, 19°C~52°CI2 725, F 7o EHEE
DOEIGIL, 201346 A~7 A, 2014 3 A~4 AOEFEOHEO LD TH 2 (Karin Lundgren-Kownacki., Siri M. Kjellberg., Pernille Gooch.,
Maruwa Dabaieh., Latha Anandh., and Vidhya Venugopal. 2018. “Climate change-induced heat risks migrant populations working at brick kilns in India:
a transdisciplinary approach,” International Journal of Biometeorology 2018 62 (3), pp. 347-358.)

2 Seshananda Sanjel., Stevven M. Thygerson., Sanjau N. Khanal., and Sunil Kumar Joshi. 2016. “Environmental and Occupational Pollutants and Their
Effects on Health among Brick Kiln Workers,” Journal of Safety Science and Technology, 2016, 6, pp. 81-98.

% Sajan Das., Md. Shamim Quamrul Hasan., Pumana Akhter., Sumaiya Huque., Sumana Khadaker., Md. Zobayer Hossain Gorapi.,

and Mohammad Shahriar. 2017. “Socioeconomic conditions and health hazards of brick field workers: A case study of Mymensingh

brick industrial area of Bangladesh,” Journal of Public Health and Epidemiology. Vol. 9 (7), pp. 198-205.

2 AKM Abdul Ahad Biswas., Milton Kumar Saha., Irteja Hasan., Md. Faisal., and Joy Prokash. 2018. “Occupational Musculoskeletal and Respiratory
illness among Brick Kiln Industry Workers in Bangladesh,” Capian Journal of Health research 2018, 3 (3), pp. 80-85.
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B9 BERRVVHEEBNVIITVa2BRNCLELL D 2BEDON—T

ORED CO, HEHIC X 2 RELBE"QPM, SO, 7 EDRKIGELYE O 4

BERk L v HREEE T, BE B TR AR CRIAE L T D, 2017 RS TONRY T T 57 v 2 EHNIZE
T OB O L T BERREEIT 6,744 EFT 22, 2018 4E T 6,877 fEfT 100 2022 4F 6 H KR TIL, 7,881 &0
EHENMEIZ 8 %, K 8,000 fEHTD 41.2% 2872 % 90> 3,248 TN AIEICEE L TV D BERK L o T 48
THD, 7D D 60%ITERERH#EDOT ] Z [FE D DOE 12155 Z L7 EH LTV A3, =X —hED
W& 1 FORERZE (FCK ) ZHui, BERK TRRIC LB ZRREHE, AR OBRBEC X > TRKIG R E

(PM, SOz, NO2, CO 72 &) BREIZHIHENTND L SN T, 2013 4F0F v ITHNIZH 2 Hipk L
VA TN GHEH &35 PMyo 1% 53,333 2. PMas T 17,557 hor, SOx T 59,221 b TH Y | [FHHIC
& DRERL L T THGT20F T, 1] 91 %D PMo HEHI &, 84 %D PMys HEH B (O T\ 5, BER L > 48
BRI TV D720 REIGIE O TR 72 5 FTREMEA R,

BER L v TERIRRIEYE DORERE R ChD L, — RN KRRIGEEORAERE (1 kg O L
YA BHTED) X, FCKRIZHBWT 1.18g @ PM HEH&E TR B\, CO IZB L TiE TK B0 6 OHEH &N
KbH%<, 331gTHDH 0, Xy TN L TE 21X, FCKABIOFER L v HENDFAET H PMas 72 6
CIZ PMpo & (322wmd) Db\, ZOMAKKIGEWE % K Ch. FCK ROBER L o 20D DI

30 WB 0 2011 SEORAEETIX, BERRZEIT ANV 27T 52 2 [EMNIC 4,880 BT FAEL, TR HHEKRZED 92%IXIHTO = 3L X —5h K 23

OTENZ A7 (FCKH) LB Twv% (World Bank. 2011, “Introducing Energy-Efficient Clean Technologies in the Brick

Sector of Bangladesh.”).

31 Dhaka Tribune. “Minister: Around 60% of brick kilns operating illegally,”
(https://www.dhakatribune.com/bangladesh/303969/minister-around-60%25-of-brick-kilns-operating)

(#8HH : 2023421 /1 31 H] | 20123 410 A 3 HI#H%.
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[Hi8E : A, H. Sarker, A.H. Abir.(2019)'%]
10 BERR L > HZEH] PM 722 5 TNZ CO HEH &

ZDX IR EZT, N T T TV 2884713 2012 5, ADB 6 OBRBEAEFRIO A — F A — 3 U fE
AL v HTEITRT 5 5,000 75 USD (K 55EM) OfE D 2 EighlE 48 A LTz, £ 7T 72l
JiFIE 2013 4512 Brick Making and Brick Field Establishment % ] L. € DOEERK L > HZEN D T R LF —
BN L RERER OB L o TE~ORBE AL LT, Ideol (EHEA 7 7)) bEA—
A=y a O TK B L HERBEICK L, KEF TOBRERMEZBL TS, ZhETIZ6 DDA —
MA—=var b HE T Y7 ML, ¥EE 14 (% 7,000 7 BDT (820 &) Z#MHEL. 2017 4RI
L3 DOZENPKEET L TETHL%E, DOEICLD E, 2017 4 2 A £ TITK 2/3 DBERL L o T 2803 BR B
JERDBERL L o TESERFE SN TN D 2, 2O XD BRxbEORE SR, 2015 4EI21E CO, HEHI#ITA 780 7
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SDGs Business Model Formulation Survey with the Private Sector for

GOOD HEALTH

INDUSTRY, INNOVATION 13 GLIMATE
ACTION

LIFE
ANDWELL-BEING 15 ON LAND

)introducing ECO5000 and non-fired brick machine with manual, for
producing non-fired bricks in Bangladesh

9
jica

Keihin-battery Co., Ltd. (Yokohama (Kanagawa Pref.), EIKEN Co., Ltd. (Tokyo)

-
Development Issues Concerned in Brick Industry
Sector in Bangladesh

-Climate change issues (179.08M tCO,/year)

-58% of particulate matter pollution comes from brick
industry

- Soil degradation (117 acres every year)

(_*Serious respiratory disease (most of kiln workers)

-
Products/Technologies of the Company

Survey Outline

« Survey Duration: Feb., 2022~Feb., 2024
« Country/Area: Bangladesh, Dhaka Pref., Rajshahi Pref.
* Name of Counterpart: N/A

* Survey Overview: Discussions with local private companies to reach
agreement on selling price, and search for the product quality of

competitors.

-[ECO5000] inorganic soil reinforcement material (incl.
soil with ocean water) which enables non-fired brick
production with material strength

[Non-fired brick machine] brick machine
(assembled/movable) with special mold which smoothens
the surface of the brick and lessens holes on the brick

J

2

¥ 3
‘ Cement &]
*. ECO5000 |

| I

\ |

Non-fired brick machine ECO5000

(How to Approach to the Development Issues

etc by EIKEN
-[Target market] Local brick manufacturing factories

private houses

\ECOSOOO etc toward Bangladesh.

-[Business model] 1) Establishment of a joint venture company between
Keihin-battery and a local company; 2) opening of new local sales channel by
Keihin-battery local office; and 3) guidance services of ECO5000 technologies

-[Target client] Constructors and retailers of 1) buildings; 2)public facilities; 3)

- [Profit structure] 1) EIKEN will sell ECO5000 to Keihin-battery. A joint
venture will manufacture and sell non-fired bricks, the machine and ECO5000.
2) Local office of Keihin-battery will sell the machine and ECO5000 to local
brick manufacturing factories. 3) EIKEN will implement technical guidance for

) [Expected Impact in the Country )

*Manufacturing brick without using kiln enables
followings: 1) reduce CO, emissions and
particulate matter pollution; 2) decrease disease
risk and death rate from air pollution,
contamination of agriculture lands; 3) avoid
serious health disease (respiratory, digestive,
eye disease) from hot kiln smoke

-Using dredged soil for brick material avoids; 4)
\.degradation of agricultural land J
), As of Jan, 2024
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Summary Report

People's Republic of Bangladesh

“SDGs Business Model Formulation Survey
with the Private Sector for introducing ECO5000
and non-fired brick machine with manual, for

producing non-fired bricks in Bangladesh”

January, 2024

Japan International Cooperation Agency
Keihin-battery Co., Ltd.
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1. BACKGROUND
(1) Purpose of the Survey

Approximately 1 million people are employed in Brick industry of Bangladesh. This industry is recognized
as one of huge industries in Bangladesh, and it covers 1% of GDP of the country. In general, the factories in this
industry operate only in dry season (from October/November to March/April). During these 7 months, these
factories operate 24 hours a day. Around 23 billion bricks per year are made among whole factories/companies.
In current situation, Dhaka, which is the capital city of Bangladesh, is booming in building construction, and it
leads to 7-8% economic growth per year. It is said that brick demand is getting increased in the next 10 years,
and it is expected to continue increasing by 2-3% per year.

The Feasibility Survey was conducted to examine the reality of the local market for disseminating proposed
products; non-fired brick making machine and non-fired bricks, in Bangladesh. The other purpose of this
Feasibility Survey was to examine the potential use of Japanese companies’ products and technologies for
Japanese ODA projects. The scope of the survey includes networking with key authorities and information

gathering to develop ODA projects.

(2) Concerned Development Issues

As of August 2022, the number of operating brick kilns has reached about 8,000. 76.36% out of them, are old
style and inefficient, and utilize coal as fuel. By utilization of those old-style kilns, CO, and air pollutants, like
PM, SO,, NO; and CO, are emitted. This situation is connected to; 1) climate change issues caused by huge
amount of CO,, 2) air pollution by PM and SO,, and 3) grave health hazard caused by kiln smoke with high
temperature. 4) Degradation of fertilized agriculture land by using high fertilized soil as raw material of fired
brick.

(3) Products and Technologies
i. ECO5000
Inorganic soil reinforcement material (including soil with ocean water) which enables non-fired

brick production with material strength
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Product Name ECO5000

Fur}c.tion/ Soil Solidification ECO5000
Efficiency —

How to use Add ECO5000 to local soil, sand and
cement, then dry it T

Benefit for v No firing process, just dry for
utilizing product manufacturing bricks
v Contribution for reduction of CO2
emission, prevention of health
damage and curbing destruction
of agricultural products

Cement &
ECO5000 |

N N

1 1
1 1

- - - -
I ;

2
| —
Non-fired Brick
manufacturing
machine

AProduct process of Bricks
Inorganic reinforcement, called “EC0O5000”
ii. Non-fired Brick machine

Brick machine (assembled/movable) with special mold which smoothens the surface of the brick

and lessens small holes on the brick

/ Mold with specialized surface processing technologies Specification of NFB manufacturing machine

v Installation of mold with specialized surface
processing technologies
v" Smooth of brick surface
v Reduction of small air holes on brick surface
v Possible for reduction of brick absorption rate by
8%

v' Brick molding will be firmly well with pressure type
during molding

v" Due to high precision processing accuracy, brick

raw materials can be solidified firmly in a
dedicated

Conventional Processing surface .
processing surface utilized by proposed Brick mold

mold

Input port of
compounding materials
(including ECO5000)

Bricks can be compressed
by handed pressure

v" Brick corners do not chip when removed from the
molds
v Bricks are compressed inside of the molds, and
brick raw materials are not overflowed from it
v" Remove bricks from the molds without corner chip
and shapeless of bricks

v High quality compressing strength
v' Compressing strength is 210kg/cm2, equivalent of
those between S rank and A rank of BSTI
certification in Bangladesh

Exit after molding
(1 press can make 2 bricks)

Non-fired brick manufacturing machine

2. RESULT OF THE SURVEY

(1) Climate change issues caused by huge amount of CO, / Air pollutants emission such as PM and SO,
Without firing process of brick manufacturing, it would be possible to make non-fired bricks with enough

compressive strength, if ECO5000 is utilized as one of ingredients of brick making. Replacing bricks to non-

fired bricks would provide decreasing emission of air pollutants and CO», and mitigation of climate change. It
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would also contribute to reducing health hazards of employees in brick factory.

Comparison of CO; emission amounts in making process among concrete block, non-fired brick and fired
brick had been implemented in this survey. The CO, emission amounts of each competing product are: concrete
block/1.17kg CO» per 1 brick and fired brick/1.08kg CO; per 1 brick (as for equivalent of 6 million brick yearly
making, 7,039 ton CO, for concrete block and 6,562.8 ton CO- for fired brick) .On the other hand, it was found
that CO, emission of non-fired brick was 0.99kg CO» (as for equivalent of 6 million brick yearly making, 5,951.6
ton CO,). According to these results, using non-fired bricks contributes to reducing 8.2% CO, emission per
brick and 534.2 ton CO, yearly, compared with fired brick. Also, it reduces 15.4% CO, emission per block and
1,087.3 ton CO,, compared with concrete block. In addition, the characteristics of high compressive strength
and low water absorption of non-fired bricks can be reinforced by using the non-fired brick manufacturing
machine. The dissemination of building materials with sufficient durability in Bangladesh, will contribute to

strengthening the disaster prevention measures against earthquakes and natural disasters.

(2) Sampling of high fertilized agricultural land soil, that is utilized as raw material of brick

Since the proposed product will utilize dredged soil, it will also help to reduce the extraction of fertile
agricultural soil. As a result, it will contribute to reducing the degradation of agricultural land and the resulting
food shortages.

In Bangladesh, nearly 2 million tons of dredged soil is produced annually, much of which is accumulated in
an area called Mongla. ECO5000 solidifies sediment mixed with seawater without any problem. By using

dredged soil that contains salt and is in low demand, the amount of dredged and deposited soil can be reduced.

3. FUTURE PROSPECTS
(1) Impact and Effect on the Concerned Development Issues through Business Development of the
Product/ Technology in the Surveyed Country
This proposed business will contribute to resolve various problems that Bangladesh is facing, such

as climate change, air pollutant emission, health hazard, and degradation of fertilized agriculture land.
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9.4 Upgrade infrastructure and retrofit industries to make the sustainable, with increased resource-use efficiency and
greater adoption of clean and environmentally sound technologies and industrial processes, with all countries taking
action in accordance with their respective capabilities

Hypothesis: If non-fired brick production with ECO5000 is disseminated
to all 8,000 brick companies, which is the business target group

Non-fired bricks Production

-

13.2 Integrate climate change measures\
into national policies, strategies and
planning

13.b Promote mechanisms for raising
capacity for effective climate change-
related planning and management in
lease developed counties and small island
developing States, including focusing on
women, youth and local and marginalized
communities

/ 3.9 Substantially reduce the number of

~

deaths and illness from hazardous chemicals
and air, water and soil pollution and
contamination

i @Air pollutant emission such as PM. SO,etc
'

! « Reduce 58% of particle matters of the air, H
' emitted from brick industries H
H + Reduce number of deaths (approx. 1,200 to |
! 2,800) caused by PM, 5*2 '

15.3 Combat desertification, restore degraded
land and soil, including land affected by
desertification, drought and floods, and strive
to achieve a land degradation-neutral world
®Pick up/ collect well-fertilized agricultural
land

| ) . @Climate change issue caused by
) < > huge amount of CO,

i Reduce 1,790.8 tons of CO,, emitted
' from brick kilns per year*1. %2

'

\

\
'

1

.. Approximately 117 acres are continuously H
available for cultivation each year H

' |

’ @Serious health illness caused by high \
temperature firing smoke*2 H
« Reduce percentage of respiratory disease |
(approx 96.7%), digestive system diseases |
(approx 93.7%), and eye related diseases '
(approx 74.1%), that brick industry H
I

'

'

'

'

'

'

|

workers (approximately 400 people) were
infected.

» Lung cancer risk falls to the same level as
non-workers.

A — I\ J

%1 Except for CO, emissions by brick machine operation
%2 Development effectiveness will vary depending on conditions such as the diffusion of the proposed product

Expected Development Effectiveness

(2) Lessons Learned and Recommendation through the Survey

(1) Importance of finding reliable local partners/ Duties for importing to Bangladesh

Interviewees in this survey advised that it would be better to find reliable local partners and discuss
matters regarding custom duties, income tax and VAT with governmental officials through them. Various
special exceptions to Bangladesh tax law make the tax-related procedure more complicated. It might
happen that the rate of custom duties, tariff and VAT etc. would be changed suddenly, due to changes in the

treatment of existing licenses for non-fired brick producer companies.

(2) Strictness of necessary document contents for product transport from Japan to Bangladesh

This survey transported non-fired brick machine for checking local suitability and making non-fired
brick with it. Various unexpected incidents related to transportation (e.g. Inadequate documents was
used in transportation application, etc.) had been occurred, thus it took more than 6 months to complete
the transportation. The main reason of delay was lack of communication between the shipping
company of Japan side and the Bangladesh side. To avoid this kind of serious situation, proven
shipping companies of both in Japan and in Bangladesh must be researched before product
transportation. Also, it is desirable for SMEs to establish the direct and good communication with
Bangladesh side shipping company, and at least SMEs need to possess basic knowledge on

international transportation and trade.
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