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Ty 446, 153 Thanjapur (40, 977), Dindigul (29, 346), Kanniyakumari (24, 830)
Ariyalur (30, 584), Cuddalore (29, 489), Pudukkottai (5, 788)
a—F oy 86, 117
Ava—F Y : Villupuram(3, 260), Theni (3, 211)
57 69, 558 Ni?giris (55,. 754), Coim}?atore (1%, 191), Theni (1, 621)
Thirunelveli (804), Kanniyakumari (214)
Dindigul (10, 960), Nilgiris(7,357), Salem(7, 029)
a—k— 33, 108
’ Theni (3, 106), Coimbatore (2, 248)
= A 28, 433 | Kanniyakumari (28, 332), Nilgiris(55), Thenkasi (42)
Namakkal (21, 076), Kallakurichi (16, 065)
D)
T Oft 135, 899 Salem(14, 325), Dharmapuri (13, 996), Erode (10, 146)
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(2) AT - LLBEAIME

3.

EEREIERIC
N)a—Fz—V
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TR DOARy 71X, £-14DEBY THD,

#z-14 R/BRGOARy IR

Model AR950FA

Overall Length (mm) 1965

@ Overall Width (mm) 1075

5 é Overall Height (mm) 955

M .% Wheelbase (mm) 1320
a Front Wheel Rear Wheel

Tread (mm) 830
Weight (k g) 360
Cutting Width (mm) 950

Cutting Blade Type X Q’ ty

Free KnifeX2 pcs

Cutting Blade Fixing System

Lock Nut Type

Cutting Height (mm)

356~125

Cutting System

Power Transmission

V belt (Brake interlock)

Max. Working Efficiency

95 (Eco Drive : 85)

Travel Shifting + Drive Wheels

HST (Kanzakil3cc) « 4WD

Forward (km/h) 0~10
Speed
Reverse (km/h) 0~8.5
Front 4. 00-7-4PR ( ¢ 400mm)
Wheel
Rear 17X8. 00-8—4PR ( ¢ 440mm)

Traveling

Differential Lock

Including

Brake

Internal Expanding

Min. Turning Radius

2200

Max. Climbing Ability (degree)

25

Engine Model

Kawasaki FS691V

Output / Rotation Speed

(kW{PS}/r pm)

Net : 12.9{17. 5} /3000

Max. @ 15.3{20.8},73600

Engine

Max. 3350
Rotation Speed
ECO 3100~3000
(r pm)
Idling 1550
Fuel Tank Capacity (8) 14

Upper—Lower Adjustment for Handle (mm)

0°+30 (2-steps)

Cutting Blade Washing

Including

Equipment

Head Lignt Including (LED)
Hour Meter Including
0il Warning Lamp Including
Front Suspension Including
Protection Frame OPT
Bull bar OPT
Snow Blade None
Outlet cut bush in the center None
Towing Hook Internal

Bzt LT (k) 77 v 7 ARG 25— R4, #2280 OMREE RS A 7= Oy 7ok
YEIEDHE ., WERED A T A, Fmss ik Sl B REEIZ% LT On the
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Outline of Survey

SDGs Business Model Formunation Survey with the Private Sector
for Dissemination of Japanese Technologies for Weeding machines
for Orchard and Plantation farmers in Tamil Nadu States of India

REISCED
IEQUALITES

.

1=)

Atex Co., Ltd. (Matsuyama City, Ehime)

( concerned Developmentissues in agriculture
field
- Manpower saving
- Countermeasure to harm deriving from weed
- Promote of organic agricultrue
-Increase farmers’ income and reduce poverty

L

r’Frc:u:u::sev:i product and technology
- Ride-on Brush Cutter
- In-house developed technology
= Superiocrin in running stability, durability and
movility

Project contents

= Period : March 2023~—January 2024
= Country- Region: India- Tamil Nadu States

- Counterpart: Tamil Nadu Agriculture University (TNAU)

= Project Summery: Targeting to reduce harm deriving from weed by
increase weed cutting efficiency and to promote organic farming by
introduction of ride-on brush cutter by Atex. To implement research upon

o

Ride-on brush cutter

actual situation of farming and produce distribution at crchard and
plantation in India. To ensure technology transfer to TNAU and make F/S

plan for future marketing of brush cutter market.

r_lmplemented Activities in the Survey

- Demonstration functions of the proposed product
and manpower saving to TNAU and farmers.

- Decrease weed harm

- Promote organic farming by reducing pesticide

- Introduction of local technical trainee into Japan
\_for future contribution for local sales

~

L.

rrlDu*I:}::»uts and Outcomes of the Survey )
-Improve efficiency of weed cutting
- Free from hard jobs
- Increase income of orchard and plantation
(farmers’ income)
/

as of 2024 January
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Summary Report

India

SDGs Business Model Formulation Survey with the
Private Sector for Disseminating of Japanese
Technologies for Weeding Machines to Orchard and
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1. BACKGROUND

T-1 GDP transition by sector in India

INDIA GDP PROPORTION TRANSITION OF EACH
SECTOR (CURRENT PRICE)

m Agricultue ®Industry ™ Service

38.25 37.22 39.92
24.29

35.39

50.98 54.64

26.00 2716
23.02 18.21

1950-51 1960-61 1970-71 1980-81 1990-91 2000-01 2010-11 2020-21

(From Ministry of Statistics and Program 17 Jun 2021)

The services sector is the largest sector of India. Gross Value Added (GVA) at current prices for the
services sector is estimated at 96.54 lakh crore INR in 2020-21. The services sector accounts for 53.89%
of total India's GVA of 179.15 lakh crore Indian rupees. With GVA of Rs. 46.44 lakh crore, the industry
sector contributes 25.92%. While Agriculture and allied sector share 20.19%.

At 2010-11 prices, the agriculture & allied, Industry, and Services sector's composition is 18.21%,
27.16%, and 54.64%, respectively.

At previous methodology, the composition of Agriculture & allied, Industry, and Services sector was
51.81%, 14.16%, and 33.25%, respectively at current prices in 1950-51. Share of Agriculture & allied
sector has declined at 18.20% in 2013-14. Share of Services sector has improved to 57.03%. Share of

Industry sector has also increased to 24.77%.

According to CIA Factbook, sector-wise Indian GDP composition in 2017 is as follows: Agriculture
(15.4%), Industry (23%), and Services (61.5%). With the production of agriculture activity of $375.61
billion, India is 2nd larger producer of agriculture products. India accounts for 7.39 percent of total global
agricultural output. India is way behind China, which has $991 by GDP in the agriculture sector. GDP of
the Industry sector is $560.97 billion, and world rank is 6. India's world rank is eight in the Services
sector, and its GDP is $1500 billion.

(referred from Ministry of Statictics and Program implementation dated 17 Jun 2021)

According to the Census 2011 conducted by the Registrar General of India, the total number of
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agricultural workers in the country increased from 234.1 million in 2001 to 263.1 million in 2011 12. In
2021, 43.96% of the workforce in India was employed in agriculture 3.

T-2 India employment share transition by sector

India employment share by sector

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

W Agriculture MIndustry ™ Service

(from ESRI Research Note No.44 Mar 2019)

Above table shows that employment number in agriculture sector had been declining moderately but not
in compliance with the declining ratio of GDP.

It shows that GDP per capita in agriculture sector is quite low compared to other sectors. Then workforce
in general desire to shift from agriculture sector to industry or service sectors to seek higher income.

In order to enhance farmers’ income, Indian government sector has been encouraging mechanization.
Totalannual loss in agriculture produce (%)

Others - 5%

Disease-20
% P

Weeds 45 %

Insect-30%

| Weeds @Iinsect ODiseases OOthers I

T-3 Cause of total annual loss in agriculture produce (from TNAU homepage)

According to statistics as shown above Table T-3 by TNAU, cause of annual loss in agriculture produce

is coming from weeds as the top and consists of 45% for total annual loss. Pesticide would be one
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solution but nowadays people are becoming more and more conscious about safety of food such as
organic food.

Soil deterioration is also big concern in India, which has derived from abusing of chemical fertilizer and
pesticide. it is a cause of food unsafety and soil deterioration. In this context, physical weeds cutting
would be required as the best solution. It is also important to enhance market value of agriculture produce

to introduce organic farming, to which weed cutting will considerably contribute instead of pesticide.

The Government of Tamil Nadu has implemented several policies to promote sustainable agriculture by
promoting organic farming and modernizing the agriculture sector. One such policy is the Sub-Mission
on Agricultural Mechanization (SMAM) scheme, which aims to make farm machines accessible and
affordable for small and marginal farmers (SMFs) through the establishment of Custom Hiring Centers
(CHCs), creating Hubs for hi-tech & high-value farm equipment, and Farm Machinery Banks 1. The
scheme also aims to empower farmers by providing them with access to modern technologies that can

help them increase their productivity and income 1.

In addition, the government has also launched several other initiatives such as the Per Drop More Crop
(PDMC) Mission for Integrated Development of Horticulture, Soil Health Card (SHC) Scheme, and
National Agriculture e-Market platform (e-NAM) 2. These initiatives aim to modernize the agriculture
sector by promoting sustainable farming practices, improving soil health, and providing farmers with

access to markets.

Ride-on brush cutter plays important role in solution of above mentioned three development issues. They
are to enhance productivity of agriculture, to achieve good solution of weed harm and to support
encourage organic farming.

OUTLINE OF THE PILOT SURVEY FOR DISSEMINATING SME’S TECHNOLOGIES

Proposed machine photo and specifications are as under.

The Machine photo (AR950FA)
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T-4 The Machine specifications

Model AR950FA
@ Overall Length (mm) 1965
-2 Overall Width (mm) 1075
o 8 Overall Height (mm) 955
g g Wheelbase (mm) 1320
Tread(mm) Front Wheel Rear Wheel
830 785
Weight (k g) 360
Cutting Width (mm) 950
" Cutting Blade Type X Q'ty Free Knifex2 pcs
= g Cutting Blade Fixing System Lock Nut Type
R Cutting Height (mm) 35~125
© 0 Power Transmission V belt (Brake interlock)
Max. Working Efficiency 95 (Eco Drive: 85)
Travel Shifting + Drive HST(Kanzakil3cc) - 4WD
Wheels
Forward
(kmy/h) 0~10
Speed
Reverse 0~8.5
(km/h)
Wheel Front 4.00-7-4PR (¢ 400mm)
o ee Rear 17X8.00-8-4PR (¢ 440mm)
@ Differential Lock Including
é“ Brake Internal Expanding
Min. Turning Radius 2200
Max. Climbing Ability (degree) 25
Engine Model Kawasaki FS691V
Output / Rotation Speed Net : 12.9{17.5},73000
(kW{PS},/rpm) Max. : 15.3{20.8},73600
k= Rotation Max. 3350
& Speed ECO 3100~3000
& (rpm) Idling 1550
Fuel Tank Capacity (¢) 14
gzggxl'ehzzi )Ad]ustment for 0 - 30 (2-steps)
Cutting Blade Washing Including
Head Lignt Including (LED)
Hour Meter Including
Oil Warning Lamp Including
4éI:'.'; Front Suspension Including
g Protection Frame optional
‘g Bull bar optional
mc' Snow Blade None
Outlet cut bush in the center None
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Internal

Summary of the pilot survey details are described in below table T-5.

T-5 Pilot survey summery sheet

@ Purpose

There exist three concerned development issues in agriculture sector in India,
which are manpower saving, countermeasure to weed harm and promotion of
organic farming. This project aims to clarify those development issues in Tamil
Nadu state in India and find out ways of their solution through the survey

(2 Survey content

1. Concerned development issues in Tamil Nadu, India 2.local competitors of

proposed product 3.F/S of future business model 4. new ODA project planning
and collaboration with existing ODA project 5. contribution to activation of local
economy where the proposed company is belonging in Japan

(® implementation party

Proposed company: Atex Co., Itd. Consulting body: World Business Associates
Co.,Itd. and Iyo Bank Co., Itd.

@ Period

From March 2023 to January 2024

(® Contract amount

JPY?24,541,000

3. ACHIEVEMENT OF THE SURVEY

(1) The machine transportation

The most important part of the survey is to bring the machine to Tamil Nadu, India and show its

function and operation way in front of stake holders such as TNAU (C/P), final users (farmers,

plantation owners) and distributors. Firstly, we planned to use ATA carnet as temporary import,

however, under this scheme, the machine should be returned within 3 months period. Our research

was supposed to need the machine for more than 3 months period (June to October around 5

months) so we gave up using ATA carnet scheme and decided to go through ordinary import

procedure.

We shipped out machine on April 12, 2023 and arrived at TNAU on June 5, 2023. It took 55 days in

total. For smooth import procedure at Chennai port, TNAU supported to issue a letter of certificate

which mentions that the machine shall not be used for commercially and only for demonstration

and comparison tests in accordance with JICA research. We sincerely appreciate TNAU’s

cooperation.
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The machine demonstration and comparison tests had been conducted under the following table

schedule(T-6).

T-6 Demonstration and comparison tests schedule

Local survey

Purpose Date Location Content
+ Machine preparation
+ Guide and explain of Machine
June 19, 2023 TNAU Test field function and its operation manual
to TNAU staff
+ Test field decision
+ Machine introduction to TNAU
. staff and distributor candidates
June 20, 2023 TNAU Test field + Brush cutting demonstration
The 9nd visits + Questionnaire
(demonstration Private orchard | * Maching introduction to
implementation) farm(Mango, plantation-owner, farmers and

June 21, 2023

Coconut and
organic farming)

distributor candidates
* Brush cutting demonstration
* Questionnaire

+ Information about subsidy

The 3rd visits
(Comparison test
between traditional
manner

and Machine)

TNAU Oot scheme
June 22, 2023 office g + Visit August test field
candidates
June 23, 2023 TNAU head + Signing MOU betwegn TNAU and
Atex for research project
Explanation and guidance of
August 22, 2023 TNAU test field maintenance and operation

manual to TNAU staff

August 23, 2023

Coconut farm

+ Comparison test to traditional
manner

August 24, 2023

Coconut farm

+ Comparison test to traditional
manner

August 25, 2023 Nominated + Evaluation of local economics
Company
The 4th visits October 16, 2023 | Hotel ELANZA + Meetings with distributors
(Evaluation of local TNAU workshop « Machine introduction
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economy: October 17, 2023 | Hotel ELANZA + Meetings with distributors
meetings with | October 18, 2023 | MAKILAM FPO + Evaluation of local economics

distributor October 19, 2023 | TNAU head office | * Research outcome report to TNAU
candidates and

FPO)

a) Demonstration at TNAU testing field (Machine Function and Operation)

On one day prior to demonstration day, we checked the machine condition and explained her

function and operation and maintenance manual to TNAU staff. TNAU prepared suitable testing

site in TNAU courtyard where around 50cm height of weeds are grown.

On demonstration day, a number of participants not only from TNAU but from farmlands and

private sector gathered there.

At first Mr. Lee of Atex implemented exemplary bush cutting by the machine. As the first person out

of guests, V.C of TNAU got on the machine to made a trial ride and cutting after short lecture of

operation manual and functions. Other attendants also followed to do a test ride.

Every participant acknowledged that the machine can be easily operated even by female worker and
was impressed with speedy weed cutting.

TNAU agreed to conclude MOU with Atex and signed on it.

Demonstration Photos

O, o

)

TNAU and guests observe V.C. of TNAU drives Machine V.C. of TNAU signing MOU for
Machine demonstration as the first trial guest research project

b) Demonstration at local orchard farm

Demonstration had been conducted in local mango and coconut farms. Although there existed some
bumpy spots and small stones on the ground, machine was smoothly operated without any problems.
In coconut farm, coconut leaves are used as organic fertilizer. Such leaves tend to be so hard after
drying that they cannot be crashed by shoulder-hanging brush cutter. We tried to cut to crush it by
our proposed machine successfully.

The machine is very compact and goes back and forth very quickly to cut grass surrounding fruit

trees very easily as well.
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¢) Comparison test with traditional manner (efficiency viewpoint)

At two separate sites, comparison tests between ride-on brush cutter and traditional shoulder
hanging brush cutter were conducted in terms of cutting efficiency. The test results are shown
tables (T-7) below, which shows that our proposed machine efficiency turned out to be three times as

high as that by traditional manner.

T-7 Comparison test 1st

Machine Operator Testing square Cutting time
Proposed machine Mr. Lee of Atex 144 i 4 min. 8 sec.
Shoulder  hanging TNAU staff (12m X 12m) 13min. 28 sec.

type

Completed cutting by Machine

Traditional manner cutting
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T-8 Comparison test 2nd

Machine Operator Testing square Cutting time
Proposed machine Mr. Lee ex Atex 144 m 3min. 55sec.
Shoulder hanging Local worker (12m X 12m) 10min.

Cutting by proposed Machine Cutting by shoulder hanging type

d) Questionnaire and hearing survey to farm owners and distributor candidates

We conducted questionnaire survey about the machine to demonstration attendants from the its
marketing viewpoints. The outcome is shown table T-8.

Most of participants have never seen this type of the machine. We feel necessity to advertise the
machine to make it well-known in the market.

Regarding function and operability, the machine could get a good mark as satisfaction. Several
attendants suggested that the machine should have multiple function on top of single brush cutting.
In India, tractor is a kind of symbol of agriculture mechanization, which is being used for multiple
purpose with a variety of attachments. We need to consider how to add other functions to the
machine.

A majority of participant showed concern about the machine’s price level. Our indicative retail

price is 8-10 lakh and only top-notch farmer or organization such as big plantation owner or FPO

can afford such amount to the machine.
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T-9 Questionnaire results

o0

m Quite satisfied = Satisfied

= Neutral Dissatisfied m Quite satisfied = Satisfied

Function/ Operation Size/ Design

= Firstglance = Ever seen = Veryhigh = High = Reasonable

Novelty Price

e) Hearing survey to FPO (Farmers Producer Organization)

We visited Mazhilgam FPO to conduct hearing about their management, activity, organic farming

and purchasing possibility of our proposed machine. This organization outline is mentioned on

table below(T-10).

This FPO consists of 325 members and many young ladies are working at office. It looks quite active

and they sell collected produce to domestic and export market as well. They are also involved in

organic farming, but it is rather difficult to sell at value-added price because food-safety conscious

consumers are still very limited in the market.

In terms of mechanization, they are quite positive and procure machinery as FPO by using public

40% subsidy scheme to rent to members on no-profit basis. FPO should be potential end user of our

proposed machine as well as wealthy farmers like big plantation owners.

It will be one of key factors for distributor selection to have good access to FPO as sales and
marketing channel.

They are also promoting organic farming as well. Weed can be used as fertilizer after cut and

collection. But the organic produce market is quite limited and it is very difficult to sell with
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T-10 MAKILAM FPO Outline

Name Mazhilgam FPO

Established year | 2021

Members Farmers 325, Promoter 5. Director 5

Purpose Joint purchase of fertilizer agricultural material and joint sales of agricultural
products

Harvesting Rice, coconut, guava, maze, mango etc.

produce

Total land 2,000 acres | (Harvesting area) | 500acres

4. FUTURE PROSPECTS

(1) Impact and Effect on the Concerned Development Issues through Business Development of the Product/

Technology in the Surveyed Country

In Tamil Nadu state, farm and plantation owners have a big headache with shortage of labor, which is coming

from their movements into industry and service sectors. Especially in Tamil Nadu, there are lots of factories

related to car industry and they can absorb labor in the countryside. Even now farm owners are recruiting

labor from other states like Assam. They are keen to accelerate machine introduction to enhance productivity.

During mechanization process, machine operation training will be a key. This machine can be operated very

easily by anybody after 5-10 minutes guidance, although regular maintenance should be followed as per

Atex’s recommendation.

In this context, the machine can be sold to wealthy farm and plantation owners and FPO as joint purchase.

The machine will contribute to lessen the labor intensity and solution of labor shortage.

Handling of proposed product is very easy and can be driven by anybody including ladies.

Efficiency of weed cutting by the Product is three times as high as by traditional shoulder hanging type of

grass cutter.

(2) Lessons Learned and Recommendation through the Survey

The table T-11 summarizes Lessons Learned and Recommendations through the Survey

T-11 Lessons learned and Recommendations through the Survey

factors Lessons and Recommendations
. Local users prefer multiple functions like tractor. Other functions on top of brush
Functions . .
cutting to be developed by using attachment.
Intended retail price is a bit too high to be accepted by general farmers. Lower price
Price range of products such as 2WD type to be introduced. By local production and

material cost evaluation, production costs also to be reduced. Public subsidy scheme
to be utilized.

... Recognition of the machine is scarce in the market. It should be advertised and

Recognition

demonstrations in the fields to be frequently done.
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Some people recommend that the machine can be used for bush land exploration and
New application | landscape maintenance in construction field, Regular weed cut is also another
application under the Solar panel fields.

New Fashion EV type and wireless type (unmanned type) to develop

In India, tractor is a symbol of agricultural mechanization and it is used for so diversified applications by
using a variety of attachment. The machine has strong power with even compact size and good possibility to
pull some attachments for multiple purpose, which should be developed.

Intended retail price seems high considering local market situation. The machine is 4WD type, which suits for
steep slopy area like 25 degrees but in most of cases 2WD type is enough to be applied for slope up to 15
degrees. As such we need to consider the price range of product from viewpoints of local requirement and
local acceptable price. Individual farmer cannot afford to invest it so we need to target FPO where many
farmers can share to use it or large-size plantation/ orchard owners.

Proposed product is not common in local orchard and plantation yet. It is necessary to conduct field
demonstration to make Product’s function and technology widely well-known.

Organic farming is a keyword to enhance the retail price of agriculture product, but in some cases, such
organic produce is sold to middle person at same price as standard produce. In order to increase farmers’
income, restructuring of local distribution system shall be required, whose middle man has enjoyed too much
profit.

Potential demand of the machine is reasonably high for orchard and plantation and on top, it will be used for
development of new cultivation field

As new application, several persons recommended to contact construction sector. They need to clear bushland
for development of residential area. They also need the machine to maintain good landscape view to cut weed
regularly.

Nowadays EV and wireless are in new fashion. EV type has been under development, It will be on the market
in a year or so. Wireless type has been sold in Japan market rapidly with government subsidy scheme. In order

to export, we need to clarify some restrictions of radio act in India.

ATTACHMENT: OUTLINE OF THE SURVEY

33



