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Chapter 1. Background

(6) Background of implementation of the Survey

Rwanda has many hills throughout the country, and except the main roads, most roads in Rwanda are unpaved
and rough, which makes it difficult to access the main roads from rural farms.

If a farmer would like to obtain long-term contracts in the export market, it is important to have a stable supply
of quality products that satisfy the standards required by the buyer, and to estimate production volume and quality of
the products in advance. However, since crop cultivation and quality control have mainly been managed manually in
Rwanda, maintaining stable production quantity and quality is challenging.

In this project, demonstration of A. Drone logistics service and B. Farming and shipping management service are

implemented. In A. Drone logistics service, it is aimed to develop transportation system using flight drones between

farms and main roads. In B. Farming and shipping management service, it is aimed to support farmers using ground-

running drone with a camera and sensor. The ground-running drone collects photographic data, and with analyzing

data and making a report, farmers can plan production and improve the quality of the products.

(7) Achievement target of the Survey

a-1)  Permits and regulations related to the drone business are confirmed and the discussions with the
Rwandan government on permits and licenses for future business expansion have begun.

a-2)  Market and customer needs in value-added crop export markets are identified and competitor trends
become clear.

a-3)  Key actors in the value chain, including suppliers, distributors, and local partners are identified and listed.

b-4)  Technology transfer methods for ground-running drone operation to local personnel are established so
that the operations can be carried out by local personnel alone.

c-5)  Technical verification of flying drone in the Rwandan environment are conducted and technical
specifications for local operations have been presented.

c-6)  Technical verification of data collection by a ground-running drone in the Rwandan environment are
conducted, and technical specifications for local operations have been presented.

c-7) Based on the results of this demonstration, the economic and development effects of a model for
promoting value-added agricultural products export model using drones in the target area are examined.

d-8) A business plan and policy after the completion of this project are formulated.
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Chapter 2. Outline of the Pilot Survey for Disseminating Enterprise’s Technologies
(8) Purpose

Purpose of this pilot survey is to improve agricultural logistics and to support farmers’ quality control and

shipping management utilizing drones. In this project, demonstrations of A. Drone logistics service and B. Farming

and shipping management service are implemented. In A. Drone logistics service, it is aimed to develop a delivery

system using drones between farms and main roads. In B. Farming and shipping management service, it is aimed to

support farmers using ground-running drones with attached cameras and sensors. The ground-running drone collects
photographic data, and by analyzing the collected data, farmers can plan production and improve the quality of the

products.

(9) Activities

e  Market Research for A. Drone logistics service and B. Farming and shipping management service

e  Technological demonstration of a flying drone and a ground-running drone

® Training on data collection using a ground-running drone

(10) Information of Product and Technology to be Provided

A. Drone logistics service

The specifications of the flying drone used in the demonstration: flight distance 15 km,
maximum speed 72 km/h (horizontal), maximum flight time 50 minutes, maximum payload 3 kg.

The flying drone is fully automated for takeoff, flight, and landing on the programmed flight path.

B. Farming and shipping management service

The ground-running drone used in the demonstration has a sensor function and can move on
rough roads. It takes photos of the objects with the attached camera, and is suited for monitoring
flowers from the side. The company has been providing consulting services to farmers in Japan on

based on the data collected through this method.

Flying Drone Ground-running Drone

27



(11)

Target Areas and Beneficiaries

Demonstration Objects: flowers for export for both drone delivery and crop monitoring.

Potential Local Partners and customers

Potential Local Partners

Potential Customers

® LYV Ltd.

® Agricultural Insurance Companies
(Sonarawa, Prime Insurance, Radiant
Insurance)

® Agricultural cooperatives (producing
export crops such as French beans,
Red pepper, and Avocados)

® Large-scale farmers and exporters
(Flowers, Coffee and Tea)

(12)

Duration

The project period is from July 2019 to January 2022 :31months

(13) Progress and Manning Schedule
Legends:
Activities in Rwanda $

Activities in Japan E‘}

2019 | 2019 | 2020
3Q 4Q 1Q

2020 | 2020 | 2020 | 2021 | 2021 | 2021 | 2021
2Q 3Q 4Q 1Q 2Q 3Q 4Q

Major Activities

Market Research

Training to
operate ground-

running drone

Technological
demonstration for

ground-running drone

> 2
> o
=) | o)
> o

) Cm)

Technological
demonstration for

flying drone

e

= o =)

Manning Schedule: See (7) Implementation System to check each role

28




2019 | 2019 | 2020 | 2020 | 2020 | 2020 | 2021 2021 | 2021 | 2021
3Q 4Q 1Q 2Q 3Q 4Q 1Q 2Q 3Q 4Q
Toyota Motor $ $ $ $
Corporation E‘>
Rakuten Group, Eﬂ> Eﬂ>
Inc. ACSL Ltd. = =
ACSL Ltd. B

Drone Japan Co.,

Ltd.

ICNetLimited | B» | B> B> &
Bloom Hills $ $ b
Rwanda
LYV Ltd. B | B =3
KCRC & =
(14) Implementation System

Companies Roles Details of Responsibilities
Toyota Motor Chief of Operations ¢ Overall summarization
Corporation Formulation of the business | ®* Formulation of the overall business plan
(Project Lead) plan * Shipping management service demonstration

Rakuten Group, Inc.

Deputy Chief of Operations

Drone logistics software demonstration

(Co-Lead) Formulation of drone * Construction of drone logistics operation flow
logistics business plan * Formulation of drone logistics business model
ACSL Ltd. On-site demonstration and * Technical verification of drone logistics hardware

verification of drone logistics

Drone Japan Co., Ltd.

Demonstration and
verification of ground-
running drone and data

services for farmers

Demonstration of ground-running drones and
consideration of improvements for the utilization
of local technology

Demonstration and development of the sensor

technology for data services for farmers

Specialist Consultant
(Not disclosed since

it is a personal name)

Demonstration and
verification of ground-

running drone

Verification of image data acquisition methods and

data analysis for ground-running drone systems

IC Net Limited

Market Research

Drone Regulation Survey

Market demand and business environment research

Drone regulations
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Companies Roles Details of Responsibilities

Development Issues and * Development Issues and SDGs survey
SDGs Survey * Business coordination
Business coordination

Bloom Hills Rwanda | Preparation for *  Preparatory support for this demonstration project
demonstration, management and management of the site
of site and equipment, *  Storage and maintenance of drone aircraft
investigation of customer *  Listing of potential customers; Rwandan
demands at horticultural horticultural farms, exporters, logistics/retailers,
agricultural sites in Rwanda, etc., interviews on customer needs, market size
provision of knowledge on survey
technology transfer ¢  Support in knowledge transfer to local agricultural

personnel

LYV Ltd. Support with demonstration, | ®* Support for data collection using drones on farms
Survey on the possibility of | ® Research and proposal on the possibility of local
local utilization proposed utilization of proposed company technology
technology

Kigali Collaborative | Measurement of economic ¢ Survey on the Economics of Drone Business

Research Center

impact of drones and
investigation of social

acceptability

Survey of acceptability of drones by neighboring
residents
Support for negotiations with local governments on

drone regulation
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Chapter 3. Achievement of the Surve

(4) Outputs and Outcomes of the Survey

A. Drone logistics business

With the current cost of drones, there is little economic advantage for drone delivery of
agriculture products in the market. However, with the rising wage in Rwanda and reduction of
manufacturing costs of flight drones, it may come the future that flight drone would have

economic advantages, especially with light and high-value products which need to be kept fresh.

B. Farming and shipping management services

Rwandan government promotes earning foreign currency through the improvement of the
quality and yield of agriculture products in the country. In addition, through market research it
was found that proposed service has demand from the users and it offers economic benefits

compared with how conventional farming instructions are provided.

Comparison with conventional farming instructions

and B._ Farming and shipping management services
Farming and shipping

Farming instructor i ]
management service using drones

Target crops No restrictions Flowers, rice, vegetables, etc.

Data collection:
Price 30,000 to 50,000 RWF/ day 23,000 RWF/ day / person
Data analysis: 200,000 RWEF/ set

Time required for one

) ) 1-3days 1-3days
guidance/data collection
Service charges 90,000~150,000 RWF 223,000 RWF~
Range that can be
1~3 ha 3 ha~

covered by one guidance

( 5 ) Details of achievement of the Survey

a-1)  Permits and regulations related to the drone business are confirmed and the discussions with the

Rwandan government on permits and licenses for future business expansion have begun.

(Achievement) Obtained local flight permits and licenses for demonstration and confirmed the Rwanda

government's licensing system and regulations.

a-2)  Market and customer needs in value-added crop export markets are identified and competitor trends

become clear.

(Achievement) The potential market has been identified, but the cost-effectiveness for users will be

important for commercialization.
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a-3)  Key actors in the value chain, including suppliers, distributors, and local partners are identified and listed.
(Achievement) A leading local partner has been found in farming and shipping management service. In
addition, flower farms, agriculture cooperatives and agriculture insurance companies have been found to
be potential customers.

b-4)  Technology transfer methods for ground-running drone operation to local personnel are established so
that operations can be carried out by local personnel alone.

(Achievement) The operation by local staff was successful for data collection and transmission of
farming and shipping management services.

c-5)  Technical verification of the flying drone in the Rwandan environment are conducted and technical
specifications for local operations have been presented.

(Achievement) It was confirmed that there was no technical issue.

c-6)  Technical verification of data collection by a ground-running drone in the Rwandan environment are
conducted, and technical specifications for local operations have been presented.
(Achievement) The drone has been successfully modified to fit local conditions.

c-7)  Based on the results of this demonstration, the economic and development effects of a model for
promoting value-added agricultural products export model using drones in the target area are examined.

(Achievement) Since the drone’s manufacturing and operating cost are still high, A. Drone logistics

service would not be commercialized in the short term. On the other hand,
B. Farming and shipping management service has competitive advantages in the market
and customer demand.

d-8) A business plan and policy after the completion of this project are formulated.

(Achievement) As mentioned above, B. Farming and shipping management service has high

potential to satisfy the needs in Rwanda in the short term. However, as the demonstration has only been

done with flowers , additional demonstrations would be needed.
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Technical Demonstration - Ground-running Drone

Ground-running Drone Operation Training

Market Research - Rose farm

Market Research - Farm Management at a Rose farm

Training on Data Handling

Technical Demonstration - Ground-running Drone
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Market Research — Horticulture Organization

Market Research — French Beans farm

Market Research — Agricultural Cooperative

Technical Demonstration - Flying drone
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Chapter 4. Future Prospects

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

Product/ Technology in the Surveyed Country

Since flight drone’s manufacturing and operating cost are still high, A. Drone logistics service would not

be commercialized in the short term. However, as the labor costs in Rwanda will be increasing and
the costs for drones would be reduced with future innovation, there is a potential in utilizing
drone for delivering agricultural products.

On the other hand, B._ Farming and shipping management service has cost advantage in the
market and has customer demands. With this service, farmers can plan production and improve
the quality of the agriculture products, which would increase their income and improve quality of

life. As the survey demonstrated only for a specific crop of flowers, additional demonstration would be needed.

Business model of B. Farming and shipping management service
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Attachment: Outline of the Survey
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