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~.  SDGs Business Verification Survey with the Private Sector Fend B
9 ) for Building a Cold Chain with IceBattery System in India
jICA Innovation Thru Energy Co., Ltd. (Chiyoda-ku, Tokyo)
4 . . N\ ( i )
Development needs (issues) in the food Proposed products and technologies
distribution sector in India IBS: Cold storage for business use + special
+ High food waste rate and poverty rate of containers (boxes, carts, containers, etc.)
farmers due to inadequate cold chain Maintains constant temperature for a certain period of
«  Environmental pollution due to carbon dioxide time without power supply
emission from land transportation Low cost and easy to implement
L ) {_Low environmental impact due to repeated use )

Contents of this project
» Contract period: November 2021 - July 2024

» Target State/Regions: Himachal Pradesh, Union Territory of Delhi, PAN India

(Maharashtra, Gujarat, Tamil Nadu, West Bengal

» Counterpart organization: Container Corporation of India Ltd. (CONCOR)
* Project Summary: Dissemination, demonstration and business development
project for the introduction of IBS as an alternative to freight transportation by rail

and truck and refrigerated warehousing.

a LS
OlceBattery
—r— S

——

-y

&

(How to development needs (Business model)

+ End to end Cold Chain logistics solution
coupling by loT Solution.

* Provide a Leasing/Renting business mode of
IBS to logistics company

* Delivery a Cold chain solution as Railways Land

and Cold storage for food/Medical products

B

J

(Expected results for target countries

+ Improvement of food quality eliminate food waste
and farmers income by transportation and
storage using IBS, also increasing unit price of
agricultural products

* Reduction of carbon dioxide emissions through

using of rail transportation

~N

=

As of June. 2024
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Comprehensive Summary: Addressing India's Food Supply Chain Challenges

1. Background:

India, a vast and diverse nation with 28 states and 8 Union Territories, boasts a population of
approximately 1,428.6 million as of 2023, making it the most populous country globally.
Renowned for its rich cultural heritage, India embraces 22 official languages, diverse culinary
traditions, and a harmonious coexistence of various religions. Its geographical diversity
manifests in varying climates across regions and altitudes, offering a captivating exploration
experience. However, India faces significant challenges in its food supply chain:

e  Lack of Cold Chain Infrastructure: The absence of adequate cold chain and logistics
infrastructure poses a hurdle in preserving fresh products, particularly in rural areas.

e Inconsistent Power Supply: Rural regions struggle with inconsistent power supply,
hindering the effective operation of cold chain facilities.'

e High Food Loss: India experiences substantial food loss, estimated at 30%~40%,
primarily due to inefficiencies in transportation and storage, resulting in economic
losses worth approximately INR 920 billion annually.?

e Costly Energy Consumption: Cold chain refrigeration products incur high energy costs
relative to the value of perishable goods, impacting the affordability of maintaining
proper storage conditions.

e Environmental Challenges: Pollution, traffic congestion, and accidents further
compound the logistical challenges in the transportation of goods.

[Tablel: Indian Market Size in Million ton / Production]

World Rank
Indian Market Size in Million ton/Production (815.3MMT)

291.95 187.7

million million

tonnes tonnes tonnes metric tonnes
tonnes
] % MILK = “) 2‘;]> o & =

Output Production

@Qéé

Global Food Context: Despite being the world's second-largest producer of fruits and
vegetables, India grapples with significant food loss and waste, particularly in fruits, vegetables,
and grains. This inefficiency not only affects economic viability but also undermines efforts to
alleviate food insecurity and support rural livelihoods.

Horticulture Fisheries Meat Production

IceBattery System (IBS) Solution: In response to these challenges, Innovation Thru Energy
(ITE) developed the IceBattery System (IBS), a renewable Cold Chain Storage and logistics
solution. Once the user freeze IceBattery, IBS offers precise temperature control without diesel
or external energy sources during transport, making it cost-effective and environmentally
friendly. This technology presents a viable solution not only for developed nations but also for

1 https://www.mercomindia.com/indian-households-dont-have-access
2

https://www.clasp.ngo/wp-content/uploads/2023/06/Assessment-of-the-Cold-Chain-Market-in-India.pdf
3 https://www.wur.nl/en/project/taskforce-against-food-loss-and-waste-in-india.htm




emerging markets like India and Asia Pacific, also it brings a borderless cold chain solution that
brings adoptability on existing infrastructure.

Pilot Survey Outline: The integration of IBS into existing transportation infrastructure presents
a promising solution to various food supply chain challenges. Key highlights of the pilot survey
include:

Objective:

1. To explore the growing cold chain market in India, analyze the market-fit of IceBattery
system and plan the market-penetration strategy by testing road and rail transportation of
perishable food and pharmaceuticals from the production site to the market.

2. To verify competitiveness, usefulness of IceBattery systems and to make a business
development plan for enhancing farmer’s income, reducing food wastage, reducing CO2
emissions & for supporting the cold chain logistics demands in India.

Implementation: IBS facilitates cold chain logistics by placing perishables in 1000L carts,
which can be transported using standard temperature vehicles or rail containers. Alternatively,
20FT/40FT ISO Containers retrofitted with IceBattery technology enable cold chain logistics
via trailers for land and rail transport.

Benefits of Adopting the Technology: Adoption of IBS technology offers multifaceted
advantages that are as follows.

Enhanced Market Accessibility: Facilitates the transportation of farmers' harvest to markets
through a low-cost cold chain system.

Extended Shelf Life: Maintains optimal humidity levels, thereby prolonging the shelf life of
perishable goods.

Sustainable Cold Chain Solutions: Introduces environmentally friendly cold chain storage and
affordable logistics, promoting sustainability in food transportation.

Increased Farmer Income: Offers an affordable cold chain solution, thereby boosting farmers'
income and livelihoods.

Milk Cold Chain Establishment: Enables the establishment of a comprehensive milk cold
chain, ensuring end-to-end quality control.

Reduction of Harvest Loss: Converts potential harvest losses into marketable products,
minimizing economic losses.

Environmentally Friendly Logistics: Establishes a global standard Cold Chain logistics
system, which was certified ISO regulations, reducing CO2 emissions and promoting
environmental sustainability.

Seamless Cold Chain Solution: IceBattery solution that it borderless, adoptable regardless of
country, and does not require initial investment to enable to a cold chain logistics infrastructure.

Conclusion: The IceBattery System represents a transformative solution to India's food
supply chain challenges, offering a pathway towards enhanced efficiency, reduced waste, and
improved livelihoods for farmers. By leveraging innovative technologies like IBS, India can
emerge as a global leader in sustainable food supply chain management, setting a precedent for
other developing nations to follow suit.

In January 2019, ITE signed a Memorandum of Understanding (MOU) with India's largest rail
freight company, state-owned CONCOR, and agreed to collaborate on the establishment of a
cold chain in India.

2. OUTLINE OF THE PILOT SURVEY
(1) Activities

e Manufacturing and localization of the proposed product

As of January 2024, all the proposed products have completed manufacturing and are
installed at the demonstration sites as follows.

[Table2: Deployed products]



No. Name of the Equipment Site
1 1000L cart Dadri
2 Container No.CICU2089550(40FT) Dadri
3 Container No.CICU2092553(20FT) Dadri
4 Container No.CICU2089565(20FT) Dadri
5 IceBattery 1.5t Truck Dadri
6 Bolero pickup (IceBattery light truck) Dadri
7 64L Box Dadri
8 32L Box Dadri
9 16L Box Dadri
10 IceBattery (0°C) Dadri
11 IceBattery (-22°C) Dadri
12 IceBattery (+18°C) Dadri
13 Hybrid freezer(450L) Dadri
14 Bulk Milk Chiller Dadri
15 Milk can Dadri
16 Generator Dadri
17 Localization of IoT system Web
18 IB-trace logger (USB) Dadri
19 IB-trace logger Dadri

Localization of the DX(IOT)System

an advanced

that

IceBattery Traceability is

logistics  digitalization  solution
seamlessly integrates with all modes of
product solutions, enabling comprehensive
parameter monitoring via smartphone and
cloud uploading. It offers real-time visibility
into essential logistics parameters such as
product ID, location, temperature, humidity,
light, tilt, product shock, and utilization.
IceBattery Traceability enables tracking and
critical data the

managing throughout

N
MOTION

Departure on
schedule

Q

POSITION
Deviation from
planned route

TEMPERATURE
Real-time

temperature
detection

— AN
SHOCK
5.6G shock
detected

FLIGHT MODE
Arrival on schedule

logistics process, ensuring transparency, efficiency, and effective decision-making

effortlessly. By localizing of IoT system, making reservation of cold chain logistics

can be realized with respect to the containers which CONCOR manages with the web



app where registered members can monitor their products’ real-time temperature that

significantly enhance product monitoring and quality control. Real-time temperature

monitoring aids in meeting compliance requirements and regulatory standards.
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* Conducting transportation tests using the proposed product

Transportation tests for the proposed products have been successfully conducted,
demonstrating their feasibility and efficiency in various scenarios:
[Table3: Transportation Test]

No. | Product Mode Route/Location Temp Hours Payload Date

1 1000L Sonipat-Gorakpur 2~10°C 96h KFC 6-10 Sep’22
Cart Land Vegetable

2 Noida-Gurgaon 15~20°C Tdays Chocolate 27June-7July’22

3 Mumbai-Delhi 2~10°C 60h kiwi, orange 10-14 Aug’22

4 Delhi-Nashik 2~8°C 55h Apples 27Feb-3 Mar’22

5 Ci‘iTin Land | Nashik-Delhi 2-8°C 72h | Grapes 3-7 Mar’22

6 er ng:l(’;zegar) 15~25°C 88h gﬁi‘;‘;gte 22-29 Aug’22

7 Storage | Dadri 15~25°C 40h Empty 10-14 Aug'22
40FT Land Noida-Nashik 2~10°C IB:16h Lettuce 31Aug-Sep’23




Contain Active:100h
9 er DFC | Dadri-Mundra 2~10°C 50h Apple, Kiwi 2-5 Nov’23
10 Storage | Dadri 2~10°C 15Days Vegetables 6~21 Jun’23
11 Storage | Dadri 2~8°C 4Days }fl%tes tables & 15-19 Mar’23
12 1.5t Land Delhi-Mumbai 2~10°C Active/40h | Empty 4-6 Dec’23
13 | Truck Land | Mumbai-Delhi 2~10°C IB/5days | Empty 7-9 Dec’23
14 Bolero Land Noida Below 10°C 7h Vegetables 20 Nov‘23
15 | pickup Land | Noida Below 10°C 11h Vegetables 22-23 Nov’23
16 Delhi-Mumbai 2~8°C 25h Empty 27-28 Mar’23
17 16L Box PaS§enger Delhi-Mumbai Below-15°C 26h Frozen Peas | 26-28 Mar’2023
18 Railway | Mumbai-Delhi 2~8°C 22h Empty 1-4 Apr’23
19 Mumbai-Delhi -25~-15°C 11h Empty 1-3 Apr’23
20 Delhi-Mumbai 2~8°C 21h Cheese 11-13 Jan’23
21 Delhi-Mumbai -25~-15°C 27h Frozen Peas 26-28 Mar’23
22 Delhi-Bengaluru 2~ 8°C 3%h Pineapple 3-6 Feb’23
23 Delhi-Bengaluru Below-15°C 46h Frozen vegs 3-6 Feb’23
24 | 321 Box Pas;enger Delhi-Chennai 2~8°C 41h Vegetables 3-6 Feb’23
Railway . . Vegetables & ,
25 Mumbai-Delhi 2~8°C 27h Fruits 1-4 Apr’23
26 Mumbai-Delhi Below-15°C 27h 15 f)‘t’jteots Peas, | 14 Apr23
27 Delhi-Chennai 2~8°C 46h Vegetables 4-7 Apr’23
28 Storage | Noida 2~10°C 7n | Yeeetables & 1504 1g.05ep'23
64L Box Fruits

29 Storage | Delhi-Chennai -20~-10°C 70h Ice Cream 2-6 Sep’23
30 Land Majra 0~4°C 12h Milk 5-6 Jan’24
31 BMC Storage | Majra 0~4°C 7 days Milk 3-11 Jan’24

Operate the ISO 20FT and 40FT IceBattery containers as refrigerated warehouses

The demonstration of 40FT container as portable cold storage had been conducted as follows.
(Appendix1)

The survey team compared the product freshness with

1: Ambient temperature

2: Normal reefer container

3: IceBattery 40FT container.

[Table4: Validation result]

Condition

Result

Verification date

10 ~ 13 May’

23

Ambient Temp

AVE 34.6°C

Location

Greater Noida (Dadri)




Payload

Vegetables & Fruits

Target temperature

2~15°C

Inside Temp

AVE 8.3°C

MAX 18.2°C

LERUESEEES

IceBattery 40FT Container - Portable cold storage [Dadri]

14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68

Hours

Comparison

1: Outside temperature VS 2: Reefer
container

VS 3: IceBattery ISO 40Feet Container

MIN 3.5°C




(2) Information of Product/ Technology to be Provided.

Here are the product lines of IceBattery System and their features.

g, L =B s Sk L i

IceBatlery 20FT/40FT Container 1.5t Truck Bolero pickup 64/32/16L Box @ Hybrid freezer Bulk Milk Chiller

IceBattery:

IceBattery is an industrial strength refrigerant. By freezing it in advance using a freezer,
it can maintain a constant temperature (+2°C, -8°C, -18°C, -25°C, etc.) for long time
(about 144 hours) without power during transportation by combining (IBS) with the
following dedicated carts, containers, trucks, and boxes.

1000L cart:

1000L cart is useful for the consolidation transport of multiple products with different
temperature ranges and size. For example, when delivering frozen food, chilled food,
and normal products at the same time, reefer trucks (chilled temperature/frozen
temperature), and a normal truck were conventionally required. On the other hand, by
loading them on different carts, multiple temperature products can be delivered at the
same time by normal trucks.

IceBattery ISO 20FT/40FT Container:

IceBattery 20FT/40FT ISO containers are designed with versatility in mind, making
them ideal for sea, train, and large-scale land transportation.

The container has IceBattery fixed on the top and can be kept cool for up to three days
without power.

IceBattery 1.5ton truck:

It is available in 20FT, 24FT and 32FT sizes, suitable for long-distance transport by
land. As with the ISO container above, IceBattery is installed on the top of the Truck
body, and it can be kept cool for up to 3 days without power.

IceBattery pickup truck:

IceBattery Bolero pickup is a specialized truck designed for last-mile delivery. Since
IceBattery is installed on the top of the truck's cargo, it is possible not only to control
the temperature, but also to realize consolidated transport by combination with cooling
boxes.

64L/32L/16L box:

Cooling box, with thermal insulation performance has different capacities ranging from
8L to 100L (In this project, 16L/32L/64L boxes were deployed and conducted the
verification). These boxes are especially used for the last miles delivery and storage of
pharmaceuticals and foods (fresh fish, dairy food, and perishable).

Hybrid freezer:
This freezer has a built-in IceBattery and was developed as a countermeasure against
power outages. In India, where power outages are frequent, there are issues with
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frozen(-20c~-25C) and chilled(2c~8C)temperature that comprise the following product
like meat, sea-food, dairy, perishables and life science, it can be used as backup freezer
during power shutdowns and keep quality.

IceBattery milk can:

IceBattery milk can is suitable for milk delivery. When putting it into the cooling box,
it can keep the temperature consistently for long hours.

Bulk Milk Chiller (BMC):

The Bulk Milk Chiller is a specially customized system with built-in IceBattery
technology. It offers versatile functionality, capable of rapidly cooling ambient
temperature milk to 4°C within a few hours. Additionally, it serves as a storage unit
for milk and can be utilized for retail purposes. Moreover, it enables women to
leverage milk selling as a source of revenue generation, thus unlocking new
opportunities.

IB-trace temperature logger:

All product solutions are equipped with sensors and integrated with cloud technology

to ensure real-time tracking from the shipping place to the destination.

Counterpart Organization

Container Corporation of India Ltd. (CONCOR)

CONCOR is a leading multimodal logistics company in India, with an extensive
network of terminals across the country. In addition to inland rail transport, CONCOR
manages ports, air cargo complexes, and cold chain logistics.

Target Area and Beneficiaries
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Republic of India
Target Area: India (Himachal Pradesh, Union Territory of Delhi, Maharashtra, Gujarat,




Tamil Nadu, West Bengal)

Beneficiaries: It is beneficial for the following industries.

* Logistics industry (land transport and rail transport)

*Food industry (farmers, dairy farmers, food/dairy-food processing companies and
restaurants)

* Pharmaceutical industry (medical wholesaler)

(5) Duration
November 5% in 2021 to July 31 in 2024



(6) Project Schedule

Survey items

2021 year

2023 year

1 Demonstration activities

11 Survey of the payload cost, selection of
transport products

o Survey for how to transport, selection of the
" logistics companies

1-3 Localization of loT software

1-4 Manufacturing

1-5 Delivery and deployment of proposed products

1-6 Verification

_= Portable cold storage (chilled warehouse)
20FT/A0FT contalner

Cenfirmation of local suitability and
comparative advantage

1-8

2 Activities for lacal operation of proposed products

2-1 Make operation plan

Execute operation plan and analyze challenging
points

-2

2-3 Determination of operation plan

2-4 Discussion with C/P-Logistics companies

3 Activities for determination of Business plan

3-1 Cold chain market survey

3-2 Survey for local manufacturing

3-3 Make business schedule

3-4 Promotion Seminar

3-5 Determinaticn of business plan




(7) Implementation System

Implementing organization External human resources
Innovation Thru Energy Co. CONCOR Support IndividualLocal *  Market research )
(Proposal company) (Counter part) <:| ividual(Local) | - supportfor implementation of
demonstration experiments

Manufacture and export of
equipment

Collaborative implementation
of demonstration experiments
Formulation of business plan

Storage and operation of *+  Project planning, management
equipment ) Individual(Japan)
Collaborative implementation
of demonstration experiments

*  Project Promotion Support
= Writing Report

3. ACHIEVEMENT OF THE SURVEY

(1) Outputs and Outcomes of the Survey
Outputl: Verify the local adaptability of proposed products and competitive
advantages compared to the existing products for transportation and storage.

All proposed products were able to maintain the target temperature from shipping to
the final destination even at a minimum ambient temperature of 9.0°C and a maximum
temperature of 57.5°C. During the demonstration, the survey team received high praise
from all the carriers for the excellent quality of the product, and in particular, the
transportation of perishable making a
significant contribution to solving the
problem of food loss. During the
verification Survey, CONCOR and ITE
achieved cold chain logistics by DFC
(Dedicated Freight Corridor).

This historic departure of the 40FT
IceBattery container from Dadri terminal
is a very important start for India, which
will have an impact on the cold chain
logistics industry in near future.

Mr. Azhar Shams, Director of Domestic
Operation at CONCOR, said, "IceBattery
Japanese technology is a “Game Changer”
for cold chain logistics, offers an
environmentally friendly alternative to
existing reefer containers. It ensures
perishables stay fresh and is ideal for DFC : ~
transportation, enabling on-time deliveries and zero CO2 emissions. It holds immense
promise for the future”.

Regarding the demonstration of cold storage by using 20FT/40FT containers as chilled
warehouse, the survey team clarified that IceBattery 40FT container was superior to
ambient temperature as well as normal reefer container with respect to capable of
keeping product freshness.

Output2: Make an operational plan of rail and land transportation with the
proposed products.

Based on the results of the verification survey, operation plans were completed.
The survey team has already discussed with logistics companies and agreed on the
operation plan.

Since these plans include confidential information, details will not be made public.




Output3: Conclude a business model plan by utilizing the proposed products.
Challenges of Indian market

[Cost sensitiveness]:

Since Indian market is very cost sensitive, almost all clients prefer low cost rather than
high quality.

[Delay of the payment]:

Most of the customers tend to delay payments. Therefore, running a leasing/rental
business in-house carries a lot of risk. In order to avoid risks, Banks/leasing companies
and establish the system for the payment in advance.

[Make in India]:

Given the Indian government’s focus on “Make in India”, manufacturing in India is the
key.

[Product lineup]:

When contemplating the introduction of proposed products into the Indian market, one
must address the challenges posed by the underdevelopment of cold storage
infrastructure and the limitations in last-mile delivery. Specifically, the 1000L Cart
currently faces compatibility issues with India's existing cold chain infrastructure;
trucks lack the necessary lashing belts to secure the Cart during transportation.
Additionally, logistical distribution lacks platforms for seamless loading and unloading
operations at both the shipper's and receiver's warehouses."

Business Plan

® Plan A: Leasing/Rental of Containers and Trucks

Considering the loans and leasing of banks that are common in India, the Company
partners with banks, funds, and lending companies to provide leasing/rental services
for containers and trucks of various sizes such as 40FT/32FT/24FT/20FT/10FT.
[Sales of product]:

Regarding Hybrid freezers and Bulk Milk Chiller (BMC), ITE plans to adopt a direct
sales model. Prepayment is a prerequisite to reduce the risk of non-payment after
delivery.

[Business model and management]:

Extensive interviews and market research in the field of cold chain logistics in India
have shown that customers are cost-sensitive, while they are willing to pay for quality
services in untapped areas of cold chain logistics, even at higher prices.

[End to End traceability system]:

Traceability of the real-time location, temperature, humidity and arrival time during
transit will make sure that the company aims to raise customer awareness of quality.
In addition, by harmonizing Make-in-India products and DX, ITE aims to provide
value proposition to the customers.

In order to address the above issues of developing the Indian market, the following
approach will be effective.

® Plan A Overview - Product Leasing and Rental:

ITE will lease its main products and will operate jointly with CONCOR. The
leasing/rental service will be provided by partnering with banks and lenders with a
minimum contract period of 4 to 5 years for IceBattery containers/trucks.

® Plan B Overview - Product Leasing/Rental and Operation (In-House):
In addition to leasing/renting its main products, ITE will provide services that include
comprehensive logistics (last mile delivery) in pursuit of profitability and sustainability.
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This approach provides added value to customers such as pharmaceutical industry,
Wholesalers, Food/Dairy food companies, Agricultural unions and logistics companies.

Self-reliant and Continual Activities to be Conducted by Counterpart Organization
CONCOR is a national agency and has exclusive agreements with other equipment
manufacturing partners.

The responsibility for infrastructure development often falls on state-owned enterprises,
as seen in the case of Japan's cold chains where railways are spearheaded by JR Freight.
In India, CONCOR stands out, transporting 80% of the country's cargo through its
network of 85 terminals nationwide, reaching over 60% of the population. By
integrating cold chain logistics capabilities, CONCOR could significantly reduce
historical perishable harvest losses, ensuring fresh products reach the market. This
initiative not only positions CONCOR as a national leader addressing social issues but
also promotes Cold Chain as a climate change initiative, fostering sustainable revenue
growth. Moreover, it positions CONCOR as a leading provider of carbon-neutral
solutions."

4. FUTURE PROSPECTS

(M

2

Impact and Effect on the Concerned Development Issues through Business
Development of the Product/ Technology in the Surveyed Country

As for the quality of the IceBattery system itself, it has been demonstrated that it can
maintain temperature and humidity in previous tests, and has received high praise
from Indian government agencies and private logistics providers. It can greatly
contribute to the reduction of food loss and the realization of a high-quality cold chain.
In addition, the guideline of "zero CO2 emissions by 2040" is the backbone of the
IceBattery system that does not use a power source during transport, and is a solution
to the challenges facing India.

Furthermore, as mentioned above, there is 40% of food loss in India every year, and
these occur (1) at the time of harvest, (2) during transportation, and (3) in the market.
Farmers basically do not have refrigerators or refrigerated warehouses to store
agricultural products, and this is due to high capital investment and short harvest
seasons, but they do not bother to buy them. By using IBS, it is possible to maintain
quality by strictly controlling the temperature from the production area to the market,
and to store 20FT/40FT container for a long time by using them as chilled warehouses.
As a result, the market price of agricultural products can be raised, farmers' incomes
can be improved, and intermediaries can be prevented from buying at a low price as in
the past (risk hedge). Through the verification so far, the survey team has been able to
verify the quality (temperature and humidity) during transportation over long distances
and the maintenance of humidity by operating as a refrigerated warchouse.

Lessons Learned and Recommendation through the Survey

Today, the Indian market is the most compelling for all the global MNC

(Multi-National Company) to enter in the market. They are aiming to start business in

India both as export and import in the area of food, dairy, sea food and life science.

Since the project is conducted with a government owned company as a counterpart,

the risk of delays, non-payment of sales and rental fees is very low, and there are

currently no problems related to money. However, in the case of transactions aimed at

private companies,

% Although there is an order for a product, it is not possible to start manufacturing
because advance payment is difficult to enforce.

+* Even completion of the delivery of the products the sometime unpaid or delayed.



%* The customer focus is more on low cost rather than high quality.

%+ Still the logistics end to end infrastructure is not developed as global standard as a
result logistics operation and know-how cannot be adopted as per global standard.

¢ Quality versus willingness to pay: The product quality and willingness to pay still
has a big gap.

There are constant troubles. Therefore, what kind of market to target and what kind of

companies to select as business partners are important keys to developing business in

India.

*  Appendix]1: Verification data for Ambient temp VS Refrigerated container VS IceBattery
40FT container
*  Appendix2: Outline of the Survey



Appendix 1

Verification data for Ambient temp VS Refrigerated container VS IceBattery 40FT container
Timeline: 10-05-2023 - 13-05-2023

Ambient Temperature Active Refrigerated Container eBattery 40 0
No. Vegetable Before Wight (g) After Weight (g) Weight loss (g) | Weight loss (%) Before Wight (g) After Weight (g) Weight loss (g) | Weight loss (%) Before Wight (g) Atter Weight (g) | Weight loss (g) | Weight loss (%) | Difference (%)
Ginger
1 1001 930 71 7.09 1024 957 67 6.5 988 967 21 2.4, 4.4
Broccoli
2 1054 737 317 30.08 1034 922 112 10.8 1044 975 69 6.6 4.2
- ————
Lady finger
3 ﬁ 997 844 153 15.35 1006 914 92 9.1 908 828 80 8.8 0.3
Carrot
4 “ 863 637 226 26.19 868 768 100 115 828 773 55 6.6 4.9
Beatroot
5 &‘ 1038 790 248 23.89 1018 951 67 6.6 1013 951 62 6.1 0.5
Lettuce
S8, A
6 1274 1208 66 5.18 995 878 117 11.8 1467 1446 21 14 10.3
Coriander
7 611 225 386 63.18 999 817 182 18.2 1038 920 118 11.4 6.9
8 400 394 6 1.50 395 394 1 0.3 390 390 0 0.0 03
Green Onion
9 939 558 381 40.58 862 754 108 125 910 822 88 9.7 29
10 - - - No data 919 758 161 175 881 835 46 5.2 Not available|
No Fruit Before Wight (@) After Weight (@) Weight Ioss (g) | Weight loss (%) [ Before Wight (@) | After Weight (@) | Weight loss (g) | Weight loss (%) | Before Wight (g) | After Weight (@) | Weight loss (g) | Weight loss (%) [Difference (%) |
1 323 230 93 28.79 681 665 16 23 581 568 13 22 0.1
2 1065 917 148 13.90 1004 977 27 27 1011 1003 8 0.8 1.9
Prange
3 1098 1064 34 3.10 1092 1091 1 0.1 965 964 1 0.1 0.0
4 1011 1002 9 0.89 1026 1025 1 0.1 1017 1017 0 0.0 0.1
5 1190 1120 70 5.88 1165 1153 12 1.0 1177 1166 11 0.9 0.1
No. Cut Vegetable Before Wight (o) After Weight (g) Weight loss (g) [ Weight loss (%) Before Wight (g) After Weight (@) Weight loss (g) [ Weight loss (%) | Before Wight (g) fter Weight (@) [ Weight loss (g) [ Weight loss (%) [Difference (%)
Bottle gourd
1 = 316 234 82 25.95 291 217 74 25.4 265 214 51 19.2 6.2
2 232 - - No data 225 188 37 16.4 289 248 41 14.2 Not available|
3 173 120 53 30.64 190 158 32 16.8 208 202 6 29 14.0




Appendix2: Outline of the Survey

~.  SDGs Business Verification Survey with the Private Sector g sxuenso | 49 >cena
9 ) for Building a Cold Chain with IceBattery System in India
jICA Innovation Thru Energy Co., Ltd. (Chiyoda-ku, Tokyo)
ar N\ N
Development needs (issues) in the food Proposed products and technologies
distribution sector in India IBS: Cold storage for business use + special
« High food waste rate and poverty rate of containers (boxes, carts, containers, etc.)
farmers due to inadequate cold chain Maintains constant temperature for a certain period of
«  Environmental pollution due to carbon dioxide time without power supply
emission from land transportation Low cost and easy to implement
L ) {_Low environmental impact due to repeated use y
Contents of this project —

+ Contract period: November 2021 - July 2024 W kstmery '
» Target State/Regions: Himachal Pradesh, Union Territory of Delhi, PAN India ———
(Maharashtra, Gujarat, Tamil Nadu, West Bengal T

» Counterpart organization: Container Corporation of India Ltd. (CONCOR) |
* Project Summary: Dissemination, demonstration and business development a :
project for the introduction of IBS as an alternative to freight transportation by rail =
and truck and refrigerated warehousing.
(How to development needs (Business model) ) fExpected results for target countries &
+ End to end Cold Chain logistics solution » Improvement of food quality eliminate food waste
coupling by loT Solution. and farmers income by transportation and
» Provide a Leasing/Renting business mode of storage using IBS, also increasing unit price of
IBS to logistics company agricultural products
» Delivery a Cold chain solution as Railways Land » Reduction of carbon dioxide emissions through
L and Cold storage for food/Medical products ) L using of rail transportation )

As of June. 2024



