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Ahmedabad Municipal Corporation
Bureau of Indian Standards
Bharatiya Janata Party
Bandra Kurla Complex

Business Process Outsourcing
Brazil, Russia, India and China

Chennai Bangalore Industrial Corridor
District Disaster Management
Authorities

Delhi - Mumbai Industrial Corridor
Disaster Management Unit
Geological Survey of India

Goods and Services Tax
International Organization for
Standardization

Japan Bank for International
Cooperation

Japan International Cooperation
Agency

Municipal Corporation of Greater
Mumbai

Mumbai Metropolitan Region
Development Authority

National Disaster Management
National Disaster Management
Authority

National Disaster Response Force
National Executive Committee
National Highways Authority of India
National Institute of Disaster
Management

Official Development Assistance
Precast Concrete
Pimpri-Chinchwad Municipal
Corporation

Pune Municipal Corporation
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PMRDA
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USAID
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Development Authority
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State Disaster Management Authorities
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Program

United Nations Development
Programme

United States Agency for International
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o b ZMOEHEIE, A7 TEH, KEEGHEIT O FERAEETH 5,
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DRI E, ¥~ nTva b TMNOPKERBERREIRLEHELZIT> TN D, 2=y MR
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EEILEOYCER ED Y A 7 R A RE L TV D,
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DFR T M RICHIE, ok, TRREREOKEFHET 07T AREHBIN TN 5D,

HEDHT INERERNTHIZ 218
HEOHT THRBREH




RERIEE

BEHE HEIE2016 £ 3 B 2 HER)

1-4 YR THEERR

(HFD TR R BAKER. JICA SRR

(2) =T va b TR ELBRHIR

NTva FIMTIE, oA LT REGREE 2 T HIBIC N TE v A — U
W ESRENRRBE LTV, A FHUEFAAFT (Geological Survey of India: GSI) 723N 1=
R EMmRMER E L CRE L, KEFHRPROMLBELETRL CTOD A MILLTF#E

DEEL,

1-6 INFYaAMIMITEITSH LR K E R higk ith ]
(AT INBURF HP Z4.&(2 JICA SRE R R




F1-5 TN\FUaASMIZEIT2 LR E R

No. 2 KEERK M BEDHE ER
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DONWTIE, KEFOFIERNC T, ISExE, "B - EHE | KERONEFIZIHh - Titid
INTW5,

ERAEFEIL, BRBEROEfFE &bl BRAIRORERIFEOVLEDE LTND,
E R EFEEOHE IOV T, RPN ORHMICOIE2RELLELTH L6, 1E
(L« VE/KFELLEFEF I, e F R L E R, BRI e RS 3 AR, K
A LA ET R, L B RWIGTEE OFEAVRE S 4L, RO K O RE LR EFENHE
EINTWVD,

- oD HREE R NS O A PR B 7o O DI LR
I OBUE
- POKTHEERE 2 T D & LR
- LW OFH R O AT (D 7= 8 ORYE
- HIT R KEORG I LB O T2 O DRI D kR
- DT D AR 2 B 1R 5 72 8 O SEAH AR R 3
MR A IET 27D O R

- okt
Y - SRR
- ML TR

WA EWSECEMROHE L LT, BAROE LT LA, #d <0, REfAgEEo+
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IhbEEREEE, TRKEESREFETETE, BBEICBWUIZDIZEEA LI
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HELWT—FIINETETWRNEDD, EFR~OE TV U 7ENLFEHET D&, 90%%
2 DR & BiE LT B,

1—4 XBREOHRIEFICEIT D ODA BEDETEFIH RO K —D 5547
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AT A2FEEHME L, En—nM, U E T RNBLOT VU RT - 7772 2,
T Uy e = as VBB R B AR L U CGRESFER SN, ERRIEE O BTk,
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1—4—2 w5 R — DB

G TRT O 7 BT, EEBAZEFHE (UNDP), KEEEFEBIZT (USAID) |

> RO K53 BRI wfuT@7DVx7h%£mwaéo%ﬁ%M7n77A%k%
URZER TS0 7T N8 REIRILSED Y 7 NEIWIC T A —H A L7y =7 hREL,
BARM 2251 TV ENE S D ITIEE - T,

£1-6 #\5 FFr—oEHA

Fr— JOozY hE W=
EEMR | KFURIEETOISL ERKESET (NDMA) &&4(2a51=7F
HE 2009 4 ~2012 4 A —DRBICHT HBHEALSE, MORD

KRECEFOKENGOKEROEETER

DNWTCREN®RIETOST S LEERLT-,

EERKE | KERUVUKIEZHICHT S8 | BF. 03227« —OREEKBZIRIC. K
FHE B -a33a=-Ts—@RHPHEELET | ERUKREREBICHLTY XY #8HE LG
oy k EEERT IRENBIETOTSLEERT S,
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HRRT EBRVAIO0VIRVERERE | (2 FEBOEBRICETSIMERARIC. Y10
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2014 F£~2017 &

MBRFDKEFIICHT SEENRIETOT S
LEERT %,

X EE R
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AETICE T IR TOD
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2012 F£~2015 &

A1V FDONGO &L, EKTHEOH-1=0
SAa-TF4—ItHLTYI IS —PEESH
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(AT &R F—HP 24 £12 JICA SHEF/ER
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1—-5—1

AARABZEDA v FEEDOHIR

A2 RIZHEH LTV D BARZEOEIT 5 Fdke THINL TR Y, 2015 4% 1,229 £ T,
AIEE LD 73 thoBI (6%1Y) L7200, AHEOHOR 1% 58k Lz, —J7, iLssko
AT 4,417 LS T, BIAE LY 536 HLAOHEI (14%4E) &7eo7, BAMBRICE DAV
A =B U, BIEZEDILKR - LN EATNDH Z L ZR LTV D,

dt- LR

1246 1470

474 613 7Y I I

I
24K [ PR
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996 1038

812 II |I I|

2011 2012 2013 2014 2015

2011 2012 2013 2014 2015

BRI 5T

387 451
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2011 2012 2013 2014 2015
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2011 2012 2013 2014 2015 Delhi
1 .
o
goq 1128 @ BRAUR3, 369
265 365 ° o5 109 44

2011 2012 2013 2014 2015
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F 7o, EHEEWIERIT (OBIC) MNafERLEEMNEEZRIGITIT-o TV D TN ERLEE R
DN EERBAOEN BT 57 7 — MA D 2015 FEEDOFER TIX A &~ RIZHHIR,
RHIROMEAN 3B Rl LIZdW T 2 FREEEC 1 L& 720 | TS IER~O @ W R
STz,

HEHT 2 EEOREE LT, AXF, Ar¥, v, baxaloRasFE (Ui, —
W) O7 v T7 T —OHHITHEN, YT A YR T A H D, BEET D
EOW - —E R 8 ABIEEEN SV, HEMOEAS > FEREE~DOET ) v
TR D&, A%IE. BEIEEEUSNDOSEIZE N TS, RN ED Z LA RIAEIL T
Do

1—5—2 H SRR AR B A3 D IR L

A2 RTE [F Y —« Ao\ A PEERENRHEAE (Delhi Mumbai Industrial Corridor : DMIC)
O DIEH, TREER P EZHLA B FE K48 (Chennai Bangalore Industrial Corridor : CBIC) 7] 72 &'
A7 FHRBEPEATEY . BREREREOEN bEA TS, HREED LR
RA T TREBANOTD, ZHEAER, BEER., LR, HARER, KRR,
P T IE 72 E3BIMIE N 2R LTV D,

1-5—3 BERE LOBE
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SnpHEREORERE, MEFEARE, 127 T8, 178 - Bl OffHE 2 BoR BEic
FTUN%,20164-2 HITiT L o3 TREEEDIRBLCRE A B4 X % A X | Make in India
Week] 23MTH4L, 7.94 BV E—DOFEFE, 300 7 ANDORERAIHIZFEYS 325 2,500 2L L5
TS ST,

C BARBEZITIUD & T DR AIEERESCA v ROt 22T 2720, G8T U — L asiih
DS DD 6 MR 2 T OS2 W $0E - B TROMN T, A > FERROE
UL ST & 1E D e G U BR FE A AR

T AV REROANFT ZIINEZ IV« F Ry aE Pl & LicA > 7 7%l (5 -7 7 &
A, TEMMTE) BFEHEAE
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B 1-7 Makein India B OHKF

(HHFT) JICA SRER

ZOXSIT, BT 4 BHEORFUIENS YIS —F ., LHIAESOE, MERifEFE{b
IR DUHEIER DL ST, BREEA DRSS N TV D, BIRIIICIE, RIBHEIC X - T 2013
FEACHIE S v T EHU R 2 X0 EERGETO THUA?E L HEEE 7257,
FLET ABHMHEITIA V7 TRBERRE T HFRMEDOAE— RT v &0 &3 25 L HiIUY
FREGERZ ESICHH LA, BROKEEPROE O KRN & W IERFEEDNER SN
7o 2016 - 4 A % HEEIZH T T 7o R BU & INBURF O #ERL A GST I — ARk 3 2 HEHT
DT Y, FIEYIEROFHENEAL TORWIRIL T 5, F2, 2016 FETREIZHNT
b BARICESR Y THN, EVRARBOUGEIZORDBDIMRNZ Uo7 & B
T/ A MO Tl STV 5,

AV RIZEHL TV BARBEIIEEREOMEA EELELZLUTOLIIZRHALTEY
E YR AR OB L EN TN D,

R 1-7 1VFIZBHBRERAOMEREEE

MR nE

BT AR DOREERIE. PREFAHIEREZE TS RE (BH. MRS, PR
BUFSE EB, —ERFH) & WBUAFABUERZH 3 2 B Ol 1 nfiffi i
Bi. ENAERL . ABBL. A ObOAF) NEEL. REDEE - RR AR/ EH -
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BONEEFERG | BAOCOEEFEBA/ME/TEES) OBRMAN DELLVRFIRZEORE
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DEHEZIRE 7 FEALE) . REOFIREABEENSILRFTEL
L) EHTRE FHE (BEEREO-OHEHFROHFANLE),

¥ Reforming India - Bouquets and brickbats
http://www.economist.com/news/asia/21695035-though-pace-change-not-what-narendra-modi-promised-
he-has-been-lucky?zid=306&ah=1b164dbd43b0cb27ba0d4c3bl12a5¢227
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2. 1)Proposals for Solutions to the Sites
Site Visit 1) Roadside Landslide June 24, 2015

* Development Issue
1. To prevent roadside landslide

* Site visit photos

* Solution by PC products Product name: Eco Box

4-3 Site No.1 L /34 Badlapur X5
(HFr) JICA AR

. L airport
Site Visit 4) Revetment July 2015
* Development Issues
To improve the river flow (to eliminate the roughness of the slope)
To protect the bank soil (to avoid being flowed)

To prevent from garbage dumping (dumping by tracks in the midnight)

EalE o

To keep existing drainage pipes

. Site ViSit photos Note) filmed as panorama shooting with a curved form

* Solution by PC products

Product Name: “Biotone”

B 4-4 Site No.4 A2 /3Af BKC1 A%
(EA JICA SREM
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Site Visit 5) Roadside Beautification airport

* Development Issues July 2015
1. Toimprove roadside beautification

2. Trees are prohibited to be cut down

o Site visit phOtOS Note) filmed as panorama shooting with a curved form

* Solution by PC products

Green Land Il Green Grass Block (DW)  Design Retaining Wall
|

S
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SUMMARY

Chapter 1. Current Situation in India

+  Development Issues

Urbanization is rapidly in progress in India, and about 30 percent of the population (420
million people) is living in the cities. However, infrastructures of road and river protection in
many cities are still under development. Torrential rains during monsoon have caused flooding
of roads and homes, and the development of social infrastructure has become an urgent task.

Disaster countermeasures by utilizing concrete products such as flood protection by river bank
and drainage works, and landslide prevention by road surface reinforcement have become
urgent tasks, however, the present status shows that the measures are taken after disasters and
the implementation of measures for disaster prevention is limited. The issues are the
implementing preventive measures are not clearly described in the policy planning and the low

awareness of disaster prevention by the government.

- Disaster Management Plan

The Government has enacted the National Disaster Management Act (NDM Act), in 2005 to
provide for institutional mechanism for drawing up and monitoring the implementation of the
disaster management plans ensuring measures by various wings of Government for preventing
and mitigating effects of disaster. The responsible organizations were established in the central
government, state governments and provinces.

After enacting the NDMAct, the Disaster Management Unit (DMU), Relief and Rehabilitation
Department, Government of Maharashtra was established in 2006, and, comprehensive disaster
relief plans and emergency measures were announced. In addition, Mumbai Metropolitan
Region Development Authority (MMRDA), covering planning preparation, policy making, and
project implementation, formulated the disaster risk management plan to propose risk reduction
in the planning and implementation, e.g. recognition of proneness to natural hazards of each
geographical location, revision of building codes, and etc.

The disaster management plans of the central government and state government has focused on
the policy and organizational structure development, and the disaster prevention measures such

as disaster management system and implementing preventive measures is not clearly described.

+ Disaster Management Program in Maharashtra
According to the interview to DMU by the Survey Team, out of the major disasters happen
every year in Maharashtra such as floods, earthquakes, and landslides, the Team detected a

growing awareness of landslides in general triggered by the very damaging landslide of 2014.
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In Malin Village, Pune District of Maharashtra, on July 30™ 2014, the large scale landslide,
caused by heavy rain, destroyed the entire village killing 151 people. After the disaster,
restoration activities by the state government were carried out, and the assistance towards
victims was provided through the central government, state government, local government,
NGOs, and private companies. For relocation from the danger zone, the infrastructure
development plan of a safe village began with a fund of Rs.500 million.

Through interviews to DMU and Malin village officials, the Team identified the need for
countermeasures to strengthen landslide prone areas in the future. The scale and scope of a
countermeasure work will depend on the land size and terrain, but the Precast Concrete (PC)
products will be able to stabilize the steep slope for disaster management. The improvement of
awareness in disaster management by the Maharashtra government is expected by the

implementation of disaster preventive measures.

Chapter 2. Possible Application of the Products and Technologies, and
Prospects for Future Business Development
e PC Products and Technologies

Concrete products are widely

used not only for construction .
Y Concrete Products Surface Comparison
purposes but also for infrastructure
development such as roads, rivers, .
. Cast-in-Place Method PC Method
railways, and ports. In Japan, a
“cast-in-place” method,
manufacturing and constructing
concrete by stirring gravel, sand
and water to make cement at

construction sites, has been adopted

for infrastructure development in
the past. This method has been adopted from the fact that the cement can solidify rapidly and
manufactured closer to the construction sites. However, concrete products are composite
material products mainly of cement, gravel, sand, and water, and careful control in the
production process is essential. In particular, it is important that various technologies required in

the product moulding and management system adapt to changes in the weather and season.
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To solve the complexity of the
techniques required in the
“cast-in-place” method, a
“Precast Concrete (PC)” scheme
has been established as a way of
distinguishing the products and
technologies of Japan. PC
products are manufactured at
factories and placed at
construction fields.

India has also adopted a

“cast-in-place” method, and

Concrete Products:

Cross-Section
Cast-in-Place Method

Cross-Section:2.4m?

Comparison
Precast Method

100

Cross-Section: 0.8m?

N esmy
1 \_;Kﬁ.rH:'
200

J

Cross-sectional area ratio of 3:1, PC product is more efficient

concrete products have been often manufactured by construction companies as part of their

construction work. However, insufficient management in the manufacturing process has

shortened product lifetime and caused quality deterioration of public infrastructure.

In addition, the cast-in-place method and the PC method are different in a cross-sectional

ratio of 3:1. This indicates that only 1/3 of the quantity of concrete is required in the PC method

to ensure the same strength.

In India, PC products are expected to accelerate infrastructure development such as roads,

canals, and rivers by cutting down the construction period and costs and improving the quality

and function. The dissemination of PC methods will contribute to the disaster management in

the future.
Table: Major PC Products and Moulds

Product Product Examples Moulds Specifications

Utility Box D: 0.6~3.5m.

Culvert H: 0.6~3.0m.
Possible up to
2m. Other
dimensions are
also possible.

River Divided by two

Revetment Box types with slope
Max. water
velocity: up to 6.5
m/s
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Road Retaining
Wall

H: up to 10m
Minimum curve:
more than 6m

Roadside D: 0.3~1.0m.

Drainage H: 0.3~2.0m.
Possible up to
2m. Other

dimensions are
also possible

o  Overseas Expansion

In Japan, the number of public work projects has been reduced along with the downturn of the
economy since 2000, and currently the size is about half compared with peak economic times.
Since the domestic business environment for construction and PC industry is facing instability,
developing a proactive corporate strategy is essential by using new methodologies such as
M&A, overseas business expansion and new technology development.

Toyota Kohki Co., Ltd. established a local subsidiary “Toyota Forms India Private Limited,” in
April 2013, in Ahmedabad, Gujarat. The factory was set up in the suburb of Ahmedabad, and it
was completed in January 2016 to start PC moulds manufacturing. In addition, Fuji Concrete
Industry Co., Ltd. formed the joint venture company “Fuji Silvertech Concrete Private Limited”
between Toyota Kohki Co., Ltd. and a local partner, in March 2015, in Ahmedabad, and started
PC products manufacturing in 2016.

The realization of the above two investments have formed a cooperative framework to provide
technologies of PC moulds and PC products. It is possible to make a partnership with local PC
products manufacturers to disseminate PC products through technical guidance across India

including Gujarat.

Chapter 3. The Result of the Survey on Products and Technologies for
Possible Utilization
During the first to third mission, the Survey Team visited the Maharashtra government,
MMRDA, Pune Municipal Corporation and the Gujarat government to explain the objectives of
the Survey, the effectiveness of the PC products and the application of disaster management and
requested to propose the sites for PC products. The Survey Team investigated the sites for land

slide and river protection to examine the possibilities of PC product applications.
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A demonstration and presentation of PC moulds and PC products were organized at the
factories of Fuji Silvertech Pvt. Ltd and Toyota Forms India Pvt. Ltd from February 23 to 25,
2016 during the forth mission. The representatives of the Maharashtra and Gujarat state
governments, the Indian Railways, and the private companies participated in the event in total
of about 40.

The participants to this event were specialists and infrastructure development professionals
specifically for roads, rivers, and railways, and they showed strong interest in the products.
However, differences were discovered in the level of understanding of the products.

The questionnaire survey after the demonstration showed that high evaluations were found in
shorter construction periods, durability, surface design, product quality, lower life-cycle-costs
and environment considerations. On the other hand, disadvantages were pointed out in price,
durability, transportation cost and manufacturing technologies. On evaluation of the PC
products demonstrated, many people were interested and highly valued of the L-shape retaining

wall, the river revetment products and the U-shaped gutter of the road-side.

Chapter 4. Proposal for the Formulation of ODA Projects
e \Verification Survey with the Private Sector for Disseminating Japanese Technologies
(Verification and Dissemination Survey)
A Verification and Dissemination Survey is proposed with a view to contribute to India’s
disaster management public works and official development assistance, through the verification
and dissemination activities on the disaster management and anti-disaster development through

the precast concreted manufacturing, technology, installation, and management.

Purpose: On the PC product manufacturing, technology, installation and management, a

verification activity is conducted with a view to increase the local adaptability through disaster

management.

Outcomes: Activities:

Outcome 1: *  Site selection

Construction and installation of PC products *  Survey implementation

are properly carried out + Construction company selection
Moulds shipment, PC products
manufacturing

+ Excavation, PC products installation,

backfilling

Outcome 2: * Implementing technical training to C/P

Construction and installation of PC products staff for PC products construction and
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are properly carried out by C/P staff installation

Implementing training sessions in Japan

Outcome 3: *  BIS certification

Business development is accelerated for *  Business partnerships with local
companies participating in a project companies

Indicators:

A construction and installation period is shorter than the cast-in-place method
A construction and installation cost is cheaper than the cast-in-place method

Quality and function is improved compared to the cast-in-place method

So far the discussions have been made with MMRDA as a Counter Part, however, several
options can be proposed in line with the recent developments. The Survey Team will continue
discussions with MMRDA as the most promising candidate for a Counter Part of a Verification

and Dissemination Survey.

e DMU (Disaster Management Unit, Relief and Rehabilitation Department,
Government of Maharashtra)

DMU has expressed the Survey Team a full cooperation to the next step of a Verification and
Dissemination Survey. Specifically, they have shown an intention to conduct a project in Pune
District, where the disaster management measures have been taken after the large-scale
landslide occurred in July 2014. On the other hand, expectations are high in planning and
implementation of disaster prevention public works such as roads and rivers. They are also
seeking cooperation in preparation of sending requests to Japan as official development

assistance.

¢ MMRDA (Mumbai Metropolitan Region Development Authority)

MMRDA has been positioned as a Counterpart for this Survey. After consecutive discussions
with MMRDA, they expressed that the Badlapur site, the road landslide prone site proposed by
MMRDA in June last year, has a possibility to be dropped as a candidate for a Verification and
Dissemination Survey, since MMRDA may take a protective measure by their own budget
before the monsoon season. However, they indicated a possibility to propose another site as a

landslide prone area for a next phase.

e  Pune District Office / Pune Municipal Corporation
Pune District Office / Pune Municipal Corporation have shown the Survey Team full

cooperation in disaster management particularly in landslide and river protection, and in
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partnership with DMU. The Mula Mutha River, flowing through Pune City, has flooded during
the monsoon season regularly. The local government has an intention to promote a river bank
protection and beautification plan, and the Survey Team visited the site with the guidance of the
officials. In addition, the Japanese ODA loan agreement has been signed for “Mula Mutha River
Pollution Abatement Project in Pune” in January 2016, and the improvement of disaster
management and the environment is expected by river purification and river bank protection

activities.

e Government of Gujarat State

PC products manufacturing and supply system has been formed in Gujarat by the
establishment of Toyota Forms India for PC moulds manufacturing and Fuji Silvertech Concrete
for PC products manufacturing. The completion of the both factories will accelerate the business
opportunities in Gujarat.

The Survey Team visited River and Road Department of the government of Gujarat in July
2015 to explore the possibility for a future Verification and Dissemination Survey. A concerned
department and a detailed project has not been finalized at present, however, identifying a
project would not be difficult by utilizing the network of local partners of Fuji Silvertech

Concrete.

e Challenges and Measures in ODA Project Formation

The examination and formulation of a basic policy framework for disaster management in the
state level has just been finalized based on the national disaster management policy as one of the
economic and social development assistance in India. The prevention work of disaster
management has not been implemented yet, however, not only restoration and reconstruction
after disaster, but also prevention work to reduce the number of disasters is essential for
economic and social development.

Due to a lack awareness of the disaster management by the government, the importance of
prevention work is not clearly described in the policy framework. Proposing the importance of
the prevention work to the government is necessary through Verification and Dissemination
Survey. The Japanese technologies and products, such as PC products, will contribute to the

development issues, with their high quality, short construction period, and lower life cycle cost.
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Feasibility Survey for Pre-Cast Concrete Products to accelerate
Social Infrastructure Development in India

SMEs and Counterpart Organization

] Name of SME : Toyota Kohki Co., Ltd, Landes Co., Ltd., Fuji Concrete Industry Co., Ltd., Takei Co., Ltd.

u Location of SME : Tokyo, Okayama, Saga and Ibaragi

n Survey Site * Counterpart Organization : Mumbai City, Maharashtra State, MMRDA (Mumbai
Metropolitan Region Development Authority)

Concerned Development Issues Products and Technologies of SMEs

(> While the rapid population growth and \
urbanization are taking place, infrastructure
development such as road and river bank

protection work are urgently required.

» During the rainy season every year from May to

. . the production of PC products such as river
October, roads are covered by heavy rain and river . .
. . . . revetment, road slope retaining wall and drainage
flooding that causes serious impact on economic,

\ social and public health. ditch. j

/> Toyota kohki is a manufacturer of the mould for \
precast (PC) product, making the moulds with high
precision, productivity and no leakage.

» Other three companies have high technology of

Proposed ODA Projects and Expected Impact

(> Verification Survey with the Private Sector for Disseminating Japanese Technologies: To improve the \
understanding of PC products for disaster prevention and to disseminate the PC products through technology
transfer by demonstration. The Survey will make a great impact on PC product industry in Japan which has little
experiences in overseas business.

» Discussion : Technical Cooperation Project (To disseminate the PC products by adopting the industrial standard
of India), ODA Loan Project (To contribute the national disaster measures by introducing the PC products for

\ disaster prevention) j

Z
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