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JICA's Past Initiatives in the Space Sector jlea) | Digital  ation

2000s 2014 2021
_ Use of satellite data in JICA projects
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JICA and JAXA cooperation agreements

/

A and JICA working together

Launch of Human Resource Development
Program for Space Agencies
Case 1: “Project for Utilization of ALOS Images to Support

Protection of the Brazilian Amazon Forest and Combat
against Illegal Deforestation” in Brazil (2009-2012)

Case 2: “Project for Improving Control of Illegal Deforestation through Advanced SAR
and AI Technologies in the Brazilian Amazon” in Brazil (2021-2026)

Optical sensor Synthetic aperture radar
— (SA

Cooperating institutions: Japan Aerospace Exploration Agency (JAXA), National Institute of Advanced Industrial
R) Science and Technology (AIST)
— — 7a-~ mﬁuﬁm@&m
Landsat-5/TM 1992.04.23. AZ'

Executing Agency: Brazilian Institute of Environment and Renewable Natural Resources (IBAMA)

and )'Dc?nabgy
-Forest decline detection using ALOS-2

-Prediction of logging sites
(satellite imagery) (ALOS-4 also antlapated in A u;m;; clleep Iea?r%:lngg :
the future) Countermeasu R te/ -
. . . : emote/on-site training on
-Consideration of introducing machine es and
learning ¢ enforcement Al technology
-Integration of information regarding priority
enforcement areas
-Remote/on-site training in SAR image anaIyS|s -

-Promotion of on-site utilization of detected data
-Feedback function for enforcement results

Ma -Field verification
AXA [RsS), 2011] (Brazﬂ)




Challenges Facing Developing Countries and Recent

Developments in the Space Sector
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The situation in developing countries

The need for human resource development and
retention

Developing nations are facing challenges in space development and utilization,
including human resource development and retention, technology acquisition, and
limited budgets.

Expectations for the potential utilization of satellite 2@

data

Innovative approaches are needed to effectively and efficiently address complex crises,
global challenges, and development issues.

The need to develop space-related infrastructure

Many developing countries lack adequate terrestrial communication infrastructure,
presenting significant potential for utilizing satellite solutions that combine satellite-based
communications with ground facilities.

Recent trends in the space sector

Increasing satellite data use cases

Use cases for Earth observation analysis are already being explored in various
practical applications, with numerous solutions available.

The proliferation of low-cost, small satellites

In 2022, 96% of launches worldwide were for small satellites weighing 600 kg
or less.

Lowering costs of satellite data

Satellite data costs are declining with the advent of satellite constellations (*),
approaching prices that are both necessary for development assistance and
economically justifiable.

(*) Systems or concepts that operate multiple satellites in coordination

: T

rends in the space sector in developing countries

~

Accelerating the
establishment of space
agencies

Promoting space development
with an emphasis on economic
rationality

Promoting the utilization of
satellite data

j
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JICA's Basic Policy and Significance in Space Sector
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] ] Significance in solving development Perspective on Japanese companies'
Basic Policy challenges in developing countries collaboration and benefits for Japan
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Promoting the utilization of space technology and
satellite data

Promoting human resource development and
international intellectual circulation

O ey
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Promoting co-creation and fostering the creation and

development of industry-government-academia
collaboration ecosystems

Space technology and satellite data hold
significant potential for solving global
challenges.

New solutions are emerging through
improved satellite imaging frequency and
resolution, Al utilization, and more.

Japan's human resource development has
been a cornerstone of space cooperation.
Japan's strengths lie in its extensive
expertise and capacity to provide educational
opportunities regarding small satellites
owned by Japanese universities and other
institutions, satellite data utilization, laws,
and policies, which align with the needs of
developing countries.

In space sector cooperation, industry-
government-academia collaboration and
joint research and knowledge sharing
between Japan and developing countries
are essential, and therefore should be
promoted.

Cooperation in space-related policy and
legal framework development will be

pursued to build ecosystems, and cooperation
in tangible aspects will be carefully
considered.

JICA's promotion of data utilization in
developing countries holds potential for
Japanese companies to create new
markets (potential contribution to
Japanese companies' overseas expansion).

By actively conducting additional activities
that focus on building relationships
between visiting trainees, Japanese
researchers, private companies, and local
governments, “researcher networks”
and “business partnerships” between
Japan and developing countries will be
established.

Through JICA's cooperation, the formation
and development of a public-private-
academic partnership community between
Japan and developing countries holds the
potential to provide hew opportunities for
Japanese companies to expand
overseas and create new business.
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International Intellectual Circulation Program in Space ucA’ \ transformation

A network including researchers and private-sector personnel will be established between developing countries and
cultivate core personnel in developing countries for space technology development and utilization.

Japanese government ministries and agencies, international organizations, etc.

§ “‘?} £ Cabinet Office FMETI @ MEXT s %49\54 & UTokyo i Kyutech

Lr YAMAGUCHI UNIVERSITY

ks @ G hesiry SOHOKKAIDO @urovros - QU ERmEAS EHNS[[].

Keio University o UNIVEROITY =57 VRIVERSTTY = OfficeforOuterspace Affairs - S leiabnlondabie dlanl o0

Dispatch of researchers from host N\ Japan

universities \

Universities and . - ....L" . . Universities and
research institutions Circulation JICA W Circulation research institutions
\_/
\_/

Study abroad for staff and

researchers from developing countries
(50 to 75 members over 5 years)

Japan to

Background and objectives . N
~ Administrative officers for ,
« Developing countries lack personnel capable of == | space-related agencies Academic degree
developing and utilizing space technology. Satellite Earth observation SE/PM Policy
« The development of core human resources in space “@, Researchers development and positioning
who can contribute to solving global challenges and . e
issues in developing countries is crucial. o -
« Through this program, exchanges and visits between az ) Technicians JICA field visits Private-sector Community
Japanese and developing country officials, researchers, - _ internship collaboration
private sector personnel, and others will strengthen iy Private-sector Attending Field Offering Alumni activities
networks, aiming to create new joint research and personnel conferences investigations  courses
business opportunities. \ J




JICA's Specific Initiatives in the Space Sector jica
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Phased approach

Cross-cutting approach

~ail

JICA categorizes its partner countries into three
stages (Stages 1 to 3) based on their space sector
development status, tailoring its support accordingly.

« In model classification, factors such as
international relations, socioeconomic conditions,
and technological maturity are considered.

« Taking into account the sector/sub-sector and
development status, JICA plans medium- to long-
term cooperation that contributes to enhancing
each country's capacity by effectively combining
its various cooperation schemes.

Cross-cutting support for issues on regional and global

scales is provided regardless of each country's space
sector development status.

- Satellite data platforms

« Promoting sustainability in space

« Regional cooperation

« Addressing needs for small satellite constellations
utilization and development



Phased Approach
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Launch of domestic

satellites

Case 1

Countries without a
space agency

Consideration of space-

related matters is handled

by some ICT-related
departments and is not
organized.

Countries in the early Countries with their

stages of space
development
A space agency has been
established, and
discussions have begun

focusing on the utilization

own satellites

Satellites exclusively for
the country are launched
and operated primarily by
space agencies, with

of satellite data to support development ongoing.

the growth of domestic
industries.

Potential areas and subsectors for cooperation
in the space sector

Establishment of a
space agency

Utilization of satellite 0

data

Main areas of
cooperation

*Regarding G and o, while there is potential for cooperation in the medium to long term, no specific cooperation

(A

Space law and policy
support

0 Development of
human resources in
the space sector

m Space agency
capability
enhancement

* Space development
agencies

* Educational and
research
institutions

o
)

Providing solutions
through the
utilization of
satellite data (Earth
observation,
positioning, and
transmission)

has been considered at this time, hence they are not listed above.

Satellite
development

Satellite test site
equipment

Ground station-
related facilities

@ © ® 0O

Satellite
operations

. . . . W,
A
Contributing to achieving the SDGs S’
Upstream <4 Downstream
Y
@ Satellite development G Providing solutions through the utilization of satellite
* Acquisition and data (Earth observation, positioning, and
improvement of transmission)
satellite - Food safety and security (agriculture and
manufacturing fisheries)
technology - Climate change countermeasures (forest
@ . . conservation, etc.)
Satellite test site Satellite + Water resource management
equipment operations < Disaster management and mitigation

Ground station-
related facilities

Launch site/Spaceport
development

* Medical care
« Resources and energy
« Administrative services (customs surveillance,

etc.)

< Urban, logistics, and transportation (including

maritime situation awareness), etc.

« Solutions utilizing satellite communications

Governance, human resource development, organizational
strengthenin&and research and development in the space sector

Space law and policy support

Space development capability enhancement
* Space development agencies
« Educational and research institutions

Development of human
resources in the space

Using space stations
sector



Cross-cutting Approach : Satellite Data Platforms
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Enable developing countries to utilize satellite data themselves; while referencing and potentially collaborating with Europe's Copernicus Program,
we will establish a data integration infrastructure including ground stations, data centers, and ground observation systems in collaboration with
the relevant national governments and regional government agencies.

Background and objectives

The development of satellite
data platforms is essential for
developing services and
applications using satellite
data, but it is either lacking or
insufficient in developing
countries.

X/

Satellite data platform
cooperation coordinating with
government agencies in
developing countries and
regions.

Exploring the development of
tangible infrastructure for
acquiring satellite data.

Also linking to the overseas
expansion of Japanese
companies.

Overview of the satellite data platform

Recipient

Service/
Use case

Utilization/
Collaboration

Data

Infrastructure

Assets

End user

$

Government and private enterprises

Disaster Water
management resource
equipment usage usage

! !

Farm

!

Logistics Ship

utilization and shipping operation

! !

Coastal
security e

Satellite data platform

Satellite data

Analytics model

Supported country land
and maritime data

Japan's land
and maritime data

- Data warehouse ~—] -
— ~ ~—
[ — -— (~——
@ [ c c c € c c c
o s 0O -~
Satellite "o ) = 95 Supported country S 9 S 525s o3 S Japan's land
o o X o S®© £ ®© . © © Ewm & E@ ©V® Q'© e
data 28 G oic © E Land and maritime 2 g S5E @BOSEE <TE =l and maritime
2 0 f
o = = 5 g =g data E :2: w :2: 2 g 3-:2: S "E :2: equipment data
= = O£ £ gos £ £
Ground station/ Telecommunications Sensors Sensors
Supported country Telecom Disaster Japan's land
Satellites  Optical SAR Positioning Weather Land and maritime municati  Farms - emerDistribution Ships and maritime
equipment ons 9 equipment
Space Developing countries Japan



Cross-cutting Approach : Promoting Sustainability in Space
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Develop comprehensive space cooperation package through ODA, with a focus on Japan’s Space sustainability policy framework and the
deployment of corporate solutions and services.

Background and objectives

Over 10,500 satellites exist in
orbit. As the need for satellite
traffic control becomes
recognized, and with the
increasing amount of space
debris, this poses a threat to
the safe and stable use of
space.

b ————

Achieving sustainability in
orbit will require securing
the cooperation of
developing countries in
establishing international
rules, guidelines, and legal
frameworks.

Cooperation

Entities planning public and private satellite launches in developing countries
- Itis necessary to agree with the Japanese government's policies and

Eligibility have an interest in the orbital environmental protection services offered
by Japanese companies.
o Japanese government policies, related service training by
Japanese companies
o « Providing training to JICA short- and long-term trainees
Training regarding solutions and services related to international
frameworks, the formulation of standards and guidelines,
legal systems, and the protection of orbital environments?
9 Input for the design and manufacturing of satellites scheduled for
Technology launch . . . .

Measures I Conserving the orbital environment for satellites2 scheduled
for launch and implementing technical support3 to enhance
sustainability

9 Support for activities to protect the orbital environment of
satellites scheduled for launch, including financial cooperation
Funding « Domestic and international fund collaboration with Japan
cooperation

providing financial support* to assist activities protecting the
orbital environment with cooperating Japanese companies
as contractors

1. Removal to prevent debris generation upon operational end, satellite observation, inspection, service life extension, etc.
2. Including private sector and foreign-supported satellites 3. Advice on design and manufacturing, etc. 4. Implemented as necessary

Rl

0 Aiming to establish
an international de
facto standard for
ensuring the
sustainability of space




Cross-cutting Approach : Regional Cooperation jica
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In light of the growing momentum throughout various regions to establish community-oriented space development forums, cooperation
tailored to the specific challenges of each region will be explored in terms of collaboration and cooperation.

Background and objectives

Data platform cooperation
and sustainability promotion
are issues on a global and
regional scale. To maximize
the effects of cooperation,
an approach involving
multiple countries and
regions is effective.

XA

By proceeding with
approaches at the multi-
country/region level, it
becomes possible to achieve
a broader ripple effect of
cooperative benefits.

Cooperation

Reference
Approaches /Possible partner candidates

Broad-based approaches on issues specific to each region
« Joint development of solutions for region-specific challenges such as disasters and

agriculture with local partners s
« Consideration of establishing regional activity bases and collaboration with T APRSAF
influential local support organizations &

o
nnnnn

Widespread approaches through forums in target regions (e.g., APRSAF) and regional
space agencies (e.g., African Space Agency)
« Proposing the establishment of a regional satellite data platform and seeking .
-\

cooperation African |
- Implementing training, technical support, and financial cooperation in the space 5

sustainability sector Space Agency \
- In particular, establishing a broad cooperation framework with APRSAF to address \
regional challenges

Collaborating with agencies offering cooperation for development, space agencies in @) wroumons
other regions, and other entities to establish a support framework O o ot e s @esa
« Utilizing frameworks such as the “Administrative Arrangement to Facilitate
Reciprocal Sharing and Utilization of Satellite Data” between the Ministry of
Economy, Trade and Industry and the European Commission, considering
collaboration with the Copernicus program and exploring mutual cooperation with ?
satellite data platforms in other regions ADB A D

iy

iy AFD

Forein,Commonwelth e




Cross-cutting Approach : Addressing Needs for Small Satellite .+~ | Digital
Constellations Utilization and Development JicA” | transformation

The challenges and needs that developing countries face in utilizing and building small satellite constellations tailored for them will be provided to
satellite developers. Furthermore, in collaboration with local government agencies and relevant ministries and agencies, specific use cases employing
satellite data will be created, solutions to challenges will be implemented, and cooperation will be provided for data-driven policy formulation and
strengthening capabilities.

@ Multispectral camera satellite @ IoT (Internet of Things) satellites
Multispectral cameras can be deployed via small satellites and are applicable to social issues Even in vast areas with low information and network coverage, deploying small
such as environmental monitoring, agriculture, and ocean observation. sensors on land and at sea and collecting information via satellite enables the

gathering of data across extensive regions, potentially contributing to solving social

Advantages and challenges in developing countries.

Image example Sensor type Typical use cases

features
e 4
. . Natural color imagery, Weather forecasting, ) & ————————
Visible light effective during daytime disaster monitoring, ‘ -
camera . .
under clear skies mapping
Himawari

(JAXA homepage) Date
' collection Downlink

_ P Disaster monitoring, \
Synthetic AlPaEEIED, GEyEne g urban and airport “

observation capabilit .
aperture radar p Y surveillance,

‘ (SAR) excels at detecting terrain aaricultural land
ALOS-2 and structures 9

—
o—

o
o
)
)
m )))

management
(JAXA homepage)
[ ]
A )
Environmental N _ _
, monitoring, : Motion detection ,
Multispectral Ideal for material property agriculture, ocean Fixed sensor sensor Ground station

analysis, vegetation and

i Y observation, AI
environmental monitoring

lysi i : . .
(ESRI Japan ana gtseﬁﬂg;ppec' Information acquired from oceans, rivers, farmland, forests,
atmosphere, deserts, public transportation, etc.

camera

homepage)
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