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In 2022, humanity crossed a symbolic

milestone as the world’s population
reached 8 billion. Science has been
among the main drivers of this growth,
gradually increasing the human
lifespan thanks to advances in public
health, water, sanitation and hygiene,
and nutrition, among many others.
The increase in the population repre-
sents unique opportunities. There are
8 billion stories, minds, bright ideas
and new perspectives, all waiting to
leave their mark in improving life on

our cosmic spaceship — planet Earth.

However, we are also dealing with
challenges such as growing inequal-
ities and division. The pressures on
natural resources mount and urban-
ization poses the risk of intensifying
emission and waste generation and
pollution. Demographic trends affect
all the Sustainable Development
Goals (SDGs), and we collectively
need to capitalize on the advantages
to shape the future of humanity while
mitigating the negative implications.
As much as technological advances
have proven transformative in enlarg-
ing the human population, they are

crucial in maximizing our efforts

Credit: UNIS

towards building a better future that
is sustainable and delivers equal

opportunities to all.

In this context, space tools have
undoubtedly become one of the
drivers of sustainable development.
For 60 years, the infrastructure in
space has expanded and today it
benefits industries, services and
our daily activities. The reliance of
modern society on these technolo-

gies is ever-growing.

To incentivize an even stronger
utilization and development of
space tools for a better future, the
General Assembly adopted the
“Space2030"” Agenda in 2021. This
forward-looking strategy reaffirms
and strengthens the contribution of
space activities and technologies to
the achievement of global agendas.
Awareness-raising plays an integral
part. It is in fact the very first objec-
tive of the Agenda. Promoting the
sector and its outstanding achieve-
ments not only in exploration but in
making the Earth a better place to
live is the means to harness support

and generate greater interest from

policy and decision makers, the

public as well as the next generation.

The 2018 report we produced on the
contributions of the European Global
Navigation Satellite System (EGNSS)
and Copernicus to the SDGs was
very revealing and we are excited to
offer our readers a new view on the
contributions of space to tackling
societal challenges, from climate

to food security passing through
water management and urbanization
among others, through the lenses

of the United Nations Agenda for
Space, the “Space2030” Agenda.

Niklas Hedman

Acting Director,
United Nations Office
for Outer Space Affairs
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FOREWORD BY THE EXECUTIVE
DIRECTOR OF THE EUROPEAN UNION
AGENCY FOR THE SPACE PROGRAMME

The world reached a significant

milestone as the global population
hit 8 billion people. This remarkable
achievement in human development
is a result of gradual improvements
in public health, nutrition, personal
hygiene and medicine, which have
led to an increase in the human
lifespan. However, with the latest
projections indicating that the popu-
lation will reach 9 billion by 2037, we
must prepare for the challenges and

opportunities that lie ahead.

The increase in population presents
both challenges and opportunities
that must be addressed through
relevant frameworks and initiatives,
ensuring continued development
while considering the sustainability of
human activities. With these chal-
lenges in mind, the European Union
Agency for the Space Programme
(EUSPA) and the United Nations
Office for Outer Space Affairs
(UNOOSA) signed a memorandum
of understanding in 2022 with the
common goal of promoting the

use of space technology, data and
services for achieving sustainable

development.

Credit: EUSPA

| am therefore pleased to pres-

ent this joint study on the role

of the European Union Space
Programme components, namely
Galileo, EGNOS, Copernicus and
GOVSATCOM, and their syner-

gies in addressing the sustainable
challenges facing an 8 billion world
today. This report also highlights how
these components can pave the way
towards a sustainable transition to a
near-future world with a population

of 9 billion people.

The report includes specific use
cases that demonstrate how EU
Space and its synergies can actively
contribute to tackling several
sustainability challenges, including
food security, water management,
environmental impact and climate
change, disaster management and
emergency response, migration,
urbanization and energy. Those use
cases support the implementation
of the “Space2030” Agenda, and
are underpinning the 2030 Agenda
for Sustainable Development, the
Sendai Framework for Disaster Risk
Reduction, the Paris Agreement, the

New Urban Agenda, and European

Union frameworks such as the
European Union Green Deal.

| would like to express my appreci-
ation to the authors of this report
for their dedicated efforts in putting
together this valuable resource. |
trust that it will serve as a useful
reference for policymakers, stake-
holders and anyone interested

in leveraging space technology,
data and services for sustainable

development.

Together, we can work towards a

sustainable future for all.

Rodrigo da Costa
Executive Director,
European Union Agency for the

Space Programme
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EXECUTIVE SUMMARY

This report has been prepared following the Day of 8 Billion,
designated by the United Nations as the day when the
world population reached 8 billion people, to showcase
how space technologies and its synergies can help to
tackle the challenges of the world increasing population
and complex societies while ensuring sustainable develop-
ment and bolster resilience, leveraging the guidance of the
“Space2030” Agenda and supporting the implementa-
tion of the global agendas.

On the one hand, such a milestone certainly constitutes

a reason to celebrate the many human advancements in
the fields of health and poverty reduction. Just to put it in
perspective, the world population grew by 1 billion in just
the last 11 years while it took hundreds of thousands of
years to reach 1 billion: this clearly reflects the exceptional
progress in human development in the last decades. On
the other hand, this milestone also represents a motivation
for asking ourselves how such population dynamics will
impact the shape of our current and future communities.
A world more crowded than ever, indeed, exacerbates
the long-standing effects of phenomena such as climate

change, urbanization, digitalization and globalization.

Several United Nations global agendas have been, in fact,

designed and endorsed to guide future developments:

2030 Agenda for Sustainable Development, a
resolution providing a set of goals, the Sustainable
Development Goals (SDGs), to be achieved until
2030 by all countries

Sendai Framework for Disaster Risk Reduction,

adopted in 2015, with the goal of preventing new

and reducing existing disaster risks through the

implementation of integrated and inclusive measures
to prevent and reduce hazard exposure and vulnera-
bility to disaster, increase preparedness for response

and recovery, and thus strengthen resilience

Paris Agreement, a legally binding international
treaty on climate change adopted in 2015 in Paris
and entered into force on 4 November 2016, aimed
at limiting global warming well below 2, preferably
to 1.5 degrees Celsius, compared to pre-industrial

levels

New Urban Agenda (Habitat Ill), endorsed by the
General Assembly in 2016 and reaffirming the
global commitment to sustainable urban develop-
ment as a critical step towards realizing sustainable

development

To support these global agendas, the United Nations
Committee on the Peaceful Uses of Outer Space
(COPUOQS), a unique intergovernmental platform that
since the early stages of the space era has promoted inter-
national cooperation in the peaceful uses of outer space,
in 2021 finalized the “Space2030” Agenda: space as a
driver of sustainable development that Member States
adopted in the General Assembly resolution 76/3. as a
forward-looking strategy for reaffirming and strengthening
the contribution of space activities and space tools to the
achievement of global agendas, addressing the long-term

sustainable development concerns of humankind.

Although these agendas have been developed at differ-
ent times, they contain commitments aimed at ensuring

sustainable development and leaving a better world to


https://www.unoosa.org/res/oosadoc/data/resolutions/2021/general_assembly_76th_session/ares763_html/A_RES_76_3_E.pdf

X | EU SPACE SUPPORTING A WORLD OF 8 BILLION PEOPLE

future generations. Within this context, solutions and ser-
vices enabled by space can play a major role. In particular,
this report considers the “Space2030” Agenda and its
overarching objective 2: Harness the potential of space
to solve everyday challenges and leverage space-related
innovation to improve the quality of life. This report links
the different areas of action mentioned under this objec-
tive with selected challenges that humankind is facing
today where space can make a key contribution, either in
monitoring or in contributing to the mitigation of some
aspects of the challenge, with the objective of raising
awareness and promoting the use of space applications
to tackle them in the context of an 8 billion world.

The present report has been conceived within the
cooperation agreement signed between UNOOSA and
EUSPA with the goal of promoting how the use of space
technology, data and services can contribute to achieving
sustainable development in the context of an 8 billion
world, and how the “Space2030” Agenda establishes the
priorities of Member States for the space community.

Specifically, after analysing the objectives of the
“Space2030” Agenda, 8 challenges related to overarch-
ing objective 2 have been distilled, namely:

Food security

Water management

Environmental impact and climate change

Disaster management and emergency response

Migration

Urbanization

Energy

Health
Since plenty of work has gone into challenge 8 (health)
and numerous reports connecting space and health,
including due to the pandemic, the contribution of EU
Space to the health challenge is summarized in the Final

remarks chapter while this report focuses on the other

seven challenges above.

The goal of the report is to assess how the use of core

space-based technologies, namely Earth observation,

GNSS and satellite communications, can support the
tackling of the challenges facing an '8 billion world".

In the context of this report the contribution of those
technologies from the perspective of the EU Space com-
ponents (Galileo, EGNOS, Copernicus, GOVSATCOM)
and its synergies will be analysed, as already today, they
deliver services in a coordinated manner and on a daily

basis to an 8 billion world.

The methodology undertaken foresees a descriptive
assessment, enriched by tangible use cases, aimed at
evaluating how the EU Space components and their
synergies, contribute to the fulfilment of the seven chal-
lenges introduced above. Specifically, the following two

levels of analysis have been used:

EU Space component level: Galileo and EGNOS,
Copernicus and GOVSATCOM, also including a
deep dive into their specific services

Application level: For Copernicus, Galileo and
EGNOS, leveraging the market taxonomy provided
by the EUSPA EO and GNSS Market Report'

The main outcomes of the study, as provided in

chapter 3, include:

At space component level:

EGNSS and Copernicus support all seven identi-
fied challenges, while GOVSATCOM contributes
to six challenges.

Although each of the EU Space components can
greatly contribute to the 8 billion world challenges
separately, the full potential is unleashed due to its

synergies and complementarity.

At space components services level:

Four services (Galileo Open Service, Copernicus
C3S, CEMS and Copernicus data) contribute to

tackling all seven challenges.

10 out of 17 EU Space services (>55 per cent)

analysed support at least four challenges.

More importantly, the joint use of the four EU
Space components services (synergies and com-

plementarity) contributes to all the challenges.

" Application-level analyses only focus on EGNSS and Copernicus as only these two EU Space components were included in the EUSPA EO and GNSS

Market Report (2022).



At application level:

118 out of the total 184 applications featured in
16 out of the 17 market domains included in the
EUSPA EO and GNSS Market Report have been
identified as fit to support the identified sustaina-
ble challenges.

The report shows that the EU Space components provide
a unique set of data and services that complement each
other or work in synergies, thus underpinning its overall
contribution to 8 billion world challenges. In the context of
new EU Space flagship initiatives under development, the
EU Space contribution to the challenges will be boosted
even further when adding the European Union Space
Traffic Management with space situational awareness that
ensures sustainable, safe and secure “space”, and the IRIS?
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constellation that will offer enhanced space-based secure
communication capabilities to governmental and commer-
cial users, while ensuring high-speed Internet broadband
to cope with connectivity dead zones.

To fully unlock the potential of space technologies in
continents and countries, the cooperation at different
levels between the systems (Earth observation, GNSS,
SATCOM, meteorology, etc.) and technologies (Al/ML,
big data, HPC, etc.) stakeholders and between the organ-
izations (private and public partnerships, networks of
academia or entrepreneurs) is of paramount importance.
To this end, EUSPA and UNOOSA will further strengthen
their activities and ability to cooperate in order to accel-
erate the use of space technologies and their contribu-
tion to addressing sustainability challenges.



Khurdopin Glacier, Shimshal Valley.

Photo credit: Nasa, Landsat 8 - OLI




INTRODUCTION

BACKGROUND

The United Nations Committee on the Peaceful Uses of
Outer Space (COPUOS), permanently established in 1959,
has been at the centre of international cooperation in the
peaceful uses of outer space and the global governance
of outer space activities. Owing to its mandate, COPUOS
plays a key role in the organization of the United Nations
conferences on the exploration and peaceful uses of
outer space and, in 2018, on the fiftieth anniversary of

the first United Nations Conference on the Exploration
and Peaceful Uses of Outer Space (UNISPACE+50), the
international community gathered to reflect on more than
50 years of achievement in space exploration and use, and
to strengthen global cooperation in outer space and the
use of outer space for sustainable development.

Based on the results of the UNISPACE+50 process, the
General Assembly invited the Committee to develop, a
“Space2030” Agenda and implementation plan and to
provide the General Assembly with the outcome of its

work for consideration by the Assembly.

In October 2021, the General Assembly adopted the
“Space2030” Agenda: space as driver of sustainable
development,? reaffirming the crucial role of COPUOS
and its subcommittees, supported by the United Nations
Office for Outer Space Affairs, as unique platforms for
international cooperation in the exploration and use

of outer space for peaceful purposes, for the global
governance of outer space activities, consistent with

international law, for developing international space law,
for fostering dialogue among spacefaring and emerging
space nations, and for promoting the increased involve-
ment of all countries in space activities, including through
capacity-building initiatives.

The “Space2030” Agenda emphasizes the relevance of
space tools for the attainment of global development
agendas, in particular the 2030 Agenda for Sustainable
Development and its goals and targets. These tools func-
tion either directly, as enablers and drivers of sustainable
development, or indirectly, by providing essential data
for the indicators used to monitor the progress towards
achieving the 2030 Agenda and the Sendai Framework
for Disaster Risk Reduction 2015-2030 and the com-
mitments by States parties to the Paris Agreement. The
fulfilment of these global agendas requires improved
access to space-based data, applications and space infra-
structure, considering the particular needs of developing
countries. In particular, the “Space2030” Agenda con-
tains four overarching objectives, underpinned by actions

to be taken to realize the objectives.

On 15 November 2022, the world's population reached
8 billion people, a milestone in human development.
This report examines the connections, opportunities
and challenges for Earth observation, Global Navigation
Satellite Systems (GNSS) and satellite communications
from the perspective of the European Union systems:

2 A/RES/76/3, resolution adopted by the General Assembly on 25 October 2021, the “Space2030” Agenda: space as a driver of sustainable development.


https://www.unoosa.org/res/oosadoc/data/resolutions/2021/general_assembly_76th_session/ares763_html/A_RES_76_3_E.pdf
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Copernicus, European GNSS (EGNSS) and GOVSATCOM.
The report also establishes links between the different
agendas referred to by the “Space2030"” Agenda and,

to complement this view through the lens of population
increase, brings in the New Urban Agenda. It is not the
intention of this report to provide an extensive view of
the Copernicus, EGNSS and GOVSATCOM applications in
support of the “Space2030” Agenda and the other global
agendas, but to raise awareness about space capabilities
and provide an overview of how space can contribute

to the challenges of an 8 billion world. This report

builds upon the “European Global Navigation Satellite
System and Copernicus: Supporting the Sustainable
Development Goals — Building blocks towards the 2030
Agenda”? published in 2018 by the United Nations Office
for Outer Space Affairs and the European Agency for the
Space Programme (formerly European Global Navigation
Satellite Systems Agency (GSA)) but focuses on selected
challenges rather than specific items of the agendas.

THE UNITED NATIONS OFFICE

FOR OUTER SPACE AFFAIRS

The United Nations Office for Outer Space Affairs
(UNOOQOSA) manages and implements the Programme

on the Peaceful Uses of Outer Space, which is aimed at
strengthening international cooperation in space activi-
ties and in the use of space science and technology for
achieving sustainable development. It represents the
United Nations in promoting international cooperation

in the exploration and peaceful uses of outer space for
economic, social and scientific development, in particular

for the benefit of developing countries.
The Office discharges these responsibilities by:

Strengthening international cooperation in the
conduct of space activities for peaceful purposes
and the use of space science and technology and
their applications towards the achievement of the
Sustainable Development Goals

Assisting the Committee on the Peaceful Uses

of Outer Space and its Scientific and Technical
Subcommittee and its Legal Subcommittee in their
work and role as a unique platform at the global level

for international cooperation in outer space activities

Implementing General Assembly resolutions and deci-
sions on matters relating to international cooperation

in the peaceful use of outer space, including on trans-
parency and confidence-building measures in outer

space activities, and capacity-building work in this area

Performing the functions, when required, of the

executive secretariat for global conferences on

matters relating to international cooperation in the
exploration and peaceful uses of outer space

Maintaining, on behalf of the Secretary-General, the

Register of Objects Launched into Outer Space

Implementing the United Nations Programme on

Space Applications

Implementing the programme of the United
Nations Platform for Space-based Information for
Disaster Management and Emergency Response
(UN-SPIDER)

Acting as the executive secretariat of the
International Committee on Global Navigation
Satellite Systems (ICG)

Acting as the secretariat of the Space Mission
Planning Advisory Group (SMPAG)

Leading the Inter-Agency Meeting on Outer Space
Activities (UN-Space) in its work on the examina-
tion of how space science and technology and their
applications could contribute to the achievement of
the Sustainable Development Goals

Facilitating cooperation in matters relating to the
peaceful exploration and use of outer space for the
benefit of humanity, considering the interests and
needs of developing countries, with and between
governmental entities, including space agencies,
intergovernmental and non-governmental organiza-

tions, and the private sector

3 ST/SPACE/71, European Global Navigation Satellite System and Copernicus: Supporting the Sustainable Development Goals. Building Blocks towards the

2030 Agenda”.


https://www.unoosa.org/oosa/oosadoc/data/documents/2018/stspace/stspace71_0.html
https://www.unoosa.org/oosa/oosadoc/data/documents/2018/stspace/stspace71_0.html

Managing the resources of the trust fund in support
of the United Nations Programme on the Peaceful
Uses of Outer Space to implement the cooperation
activities of the Office

UNOOSA serves as a conduit for promoting and facil-
itating the use of space-based solutions, including in

the implementation of the “Space2030” Agenda, and
should continue, within its mandate, functions and
existing resources, to pursue partnerships with research
institutions, academia, industry and the private sector, to
provide broader opportunities to access space for the pur-
poses of science, innovation, research and development,
education and capacity-building. In that regard, the Office
should implement activities to promote the use of space-
based applications and technologies to support Member
States in meeting the objectives of the global develop-

ment agendas.
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This report has been prepared following the declaration
of the Day of 8 Billion, marked on 15 November 2022 and
designated by the United Nations, to provide context for
how space, in particular Earth observation, GNSS and sat-
ellite communications, can provide support to face some
selected challenges of humankind. It was carried out
under the mandate of UNOOSA to implement activities
that promote the use of space-based applications and
technologies, supporting Member States in meeting the
objectives of the global development agendas. To that
end, this report makes the link between the “Space2030”
Agenda and four global agendas, namely the 2030
Agenda for Sustainable Development, the Sendai
Framework for Disaster Risk Reduction 2015-2020, the
Paris Agreement and the New Urban Agenda, the latter
incorporating other dimensions such as issues of popula-

tion and urbanization.

THE EUROPEAN UNION AGENCY
FOR THE SPACE PROGRAMME

As a European Union Agency, the mission of EUSPA is
to implement the first integrated EU Space Programme
and multiply the benefits generated by space data and

services for citizens, businesses and governments.

As a body of the European Union, the Agency contributes
to European Union priorities: green and digital transition,
the safety and security of the Union and its citizens, while
reinforcing its autonomy and resilience.

The main tasks of EUSPA encompass:

Delivering safe, state-of-the-art, European satellite-
based services to a growing group of users in

Europe and around the world

Promoting the use of space data and services from
EU Space programme components including Galileo,
EGNOS, Copernicus and GOVSATCOM

Ensuring the safety and security of the EU Space
Programme assets both in space and on the ground

Supporting innovation along the whole value chain
of business development for companies, start-ups,
entrepreneurs, innovators and academia

Over the past 20 years, the European Union has been

committed to creating an EU Space Programme and
infrastructure that is competitive, innovative and that
delivers real benefits to citizens and business alike.
Building on these foundations, the EU Space Programme
has made great leaps forward in recent years, delivering
unique services in satellite navigation, Earth observation
and telecommunications, and strengthening both the

upstream and downstream sectors.

As a result, space technology, data and services are indis-
pensable to the daily lives of Europeans. They also play an
essential role in supporting the strategic interests of the
Union. Space-based services are used seamlessly by mobile
phone users, many of whom do not realize that their data
is provided via satellite. Few people are aware that the
weather forecasts, banking movements or directions that
they receive via their smart phones are supported by space
assets. In addition, a growing number of industries and
entrepreneurs look to space data and services to develop
solutions to the challenges we face in society. Nevertheless,
the benefits that space can deliver are just starting to be
unlocked and soon business and society will increasingly

look to space technology as the resource of the future.

As the link between space and users, the ambition of EUSPA
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is to become the reference point for all space-related
needs in the European Union. EUSPA brings all space
stakeholders together, allowing them to leverage the
synergies of the EU Space Programme'’s individual compo-
nents to deliver the greatest possible benefits to European
citizens and business. EUSPA plays a leading role in the
implementation of the EU Space Programme. It promotes
space-based scientific and technical progress and supports
the competitiveness and innovative capacity of space sector
industries within the Union, with a particular focus on

small- and medium-sized enterprises (SMEs) and start-ups.

The EU Space Programme and the services and appli-
cations that it supports help to advance the European
Union'’s objectives and to achieve its key policy goals and
priorities.

To fully unlock the potential of EU Space beyond Europe,
cooperation at different levels between space systems
(e.g., Earth observation, GNSS, SATCOM, meteorology),
cutting-edge technologies (e.g., Al, big data, etc.) and
organizations (e.g., private and public partnerships,
network of academia, network of entrepreneurs, etc.) is
essential. In this respect, EUSPA plays an essential role in
facilitating this international cooperation by supporting
the development of a favourable ecosystem for space
market uptake, collaborating with international agencies

and entities and promoting industrial cooperation.

This report aims to assess from a descriptive viewpoint
and by means of use cases how the use of EU Space
(EGNSS, Copernicus, GOVSATCOM) can contribute

to the challenges related to an 8 billion people world,

paving the way to a sustainable future.

OBJECTIVES AND METHODOLOGY

This report takes stock of the “Space2030” Agenda

and dives into the implementation of its overarching
objective 2: Harness the potential of space to solve
everyday challenges and leverage space-related inno-
vation to improve the quality of life, linking the different
areas of action mentioned under this objective with
selected challenges that humankind faces today where
space can make a contribution, either in monitoring or

in contributing to the mitigation of some aspects of the
challenge, with the objective of raising awareness and
promoting the use of space applications to tackle them
in the context of an 8 billion world. It is worth noting that
not all space technologies are considered here and the
main focus of the report is on Earth observation, satellite
navigation and satellite communication from the perspec-
tive of the European systems, Copernicus, EGNSS and
GOVSATCOM.

To achieve this goal an analysis of the “Space2030”
Agenda is undertaken to extract selected challenges,
which are then validated by their appearance in the four
global agendas considered in this report. It is worth
noting that throughout the report, the “Space2030”
Agenda is considered as the reference, as it provides a
direct link between the challenges, space technologies
and the global agendas. The work is complemented

by a description of the challenges and how space can
contribute to mitigating or monitoring them, providing
specific use cases based on European systems. To this
end, chapter 1 provides the population context and the
analysis of the “Space2030” Agenda and the global
agendas to determine the challenges, while the descrip-
tion and evolution of the EU Space component is included
in chapter 2. Chapter 3 provides a more detailed descrip-
tion of the challenges and some of the areas where

the use of space technology could be beneficial. It also
provides use cases based on European projects. The final
chapter (chapter 4) summarizes the main conclusions and

take-aways of the report.



1.

AN 8 BILLION WORLD AND

THE GLOBAL AGENDAS

11 AN 8 BILLION WORLD

In 1960, the world population was estimated at more than
3 billion, and 24 years later the population had grown by
another billion. However, according to the available esti-
mates, it only took another 13 years, until 1987, to reach
5 billion, showing a pattern of accelerated growth. The
growth rate stabilized for the following two milestones,
and world population passed the 6 billion mark at the
end of the twentieth century. The entire population of the
world had doubled in less than 40 years.

On 31 October 2011, the United Nations Population
Fund declared the Day of Seven Billion and, 11 years
later, the 15 November 2022 was marked as the Day of

8 Billion. According to current scenarios, population will
continue to grow until a point between 2050 and the end
of the century, reaching a peak of between 9 billion and
11 billion. This increase in population creates challenges
and opportunities to be addressed through the correct
policies to ensure continued development, while consid-

ering the sustainability of the activities of humankind.

EXHIBIT 1. WORLD POPULATION AND WORLD POPULATION ESTIMATES WITH PREDICTION INTERVALS
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Source: 2012 United Nations, DESA. Population Division. Licensed under Creative Commons licence CC BY 3.0 IGO. United Nations, DESA.
Population Division. World Population Prospects 2022. http://population.un.org/wpp/


http://population.un.org/wpp/
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Growth rates and age structure of the population vary
strongly from region to region. Moreover, there are dif-
ferences in distribution. For example, between 2020 and
2050, globally, the proportion of people living in urban
areas will increase from 55 per cent in 2018 to 66 per
cent by 2050.* This trend is undisputed and irreversible.
The world is becoming increasingly urbanized. Since
2007, over half the world's population has been living in
cities, and that share is expected to rise to 60 per cent by
2030. Cities and metropolitan areas contribute to about
60 per cent of global gross domestic product (GDP) but
they also account for about 70 per cent of global carbon
emissions and over 60 per cent of resource use.’

Exhibit 2 shows the estimated growth rate of urban
agglomerations by size class, and it is worth noting
certain patterns in the figure. The continent where the
growth rates are highest is Africa, followed by Asia. There
are also areas of higher growth (higher than 1 per cent)

in some urban agglomerations in Latin America, and in
the United States and Canada. However, the majority of
Europe, Japan and some urban agglomerations in the
United States and Canada are experiencing growth rates

that are below 1 per cent.

i
"o,

Growth Rate Gity Population in 2018
<1% © 500 to 750 thousand
1-3% 0 750 to 1000 thousand
3-5% O 1 million to 5 million

W 5%+ O 5 million to 10 million

[ 10 million or more

Data source: World Urbanization Prospects: The 2018 Revision

By 2050, the world’s urban population is expected to
nearly double, making urbanization one of the twenty-first
century’s most transformative trends. Populations, eco-
nomic activities, social and cultural interactions, as well as
environmental and humanitarian impacts, are increasingly
concentrated in cities, and this poses massive sustaina-
bility challenges in terms of housing, infrastructure, basic
services, food security, health, education, decent jobs,

safety and natural resources, among others.

While an increase in population generates explicit
benefits for societies and economies, and should not be
stopped or obstructed, it must be managed to maximize
positive impacts and minimize any adverse effects. To
ensure sustainability and with a forward-looking vision,
in 2015, all Member States adopted the 2030 Agenda
for Sustainable Development, containing 17 Sustainable
Development Goals to be reached by 2030, setting out
a 15-year path for reaching the goals. Although pro-
gress has been made, action to meet the Goals is not
advancing at the required pace and, in September 2019,
world leaders called for a Decade of Action to mobi-

lize resources, enhance national implementation and

strengthen institutions to achieve the SDGs. Moreover, at

ESTIMATED AVERAGE ANNUAL GROWTH RATE OF URBAN AGGLOMERATIONS BY SIZE CLASS

The designations employed and the presentation of material on this map do not imply the expression of any opinion whatsoever on the part of the Secretariat of the
United Nations concerning the legal status of any country, territory, city or area or of its authorities, or concerning the delimitation of its frontiers or boundaries. Dotted
line represents approximately the Line of Control in Jammu and Kashmir agreed upon by India and Pakistan. The final status of Jammu and Kashmir has not yet been
agreed upon by the parties. Final boundary between the Republic of Sudan the Republic of South Sudan has not yet been determined. A dispute exists between the
Governments of Argentina and the United Kingdom of Great Britain and Northern Ireland concerning sovereignty over the Falkland Islands (Malvinas).

Source: 2018 United Nations, DESA, Population division. Licensed under CC licence CC BY 3.0 IGO. https://population.un.org/wup/Maps/

4 Demographic Trends and Urbanization, World Bank Group, 2020.

https://documents1.worldbank.org/curated/en/260581617988607640/pdf/Demographic-Trends-and-Urbanization.pdf (Accessed December 2022).
® United Nations, Sustainable Development Goal 11. https://unric.org/en/sdg-11/ (Accessed December 2022).


https://documents1.worldbank.org/curated/en/260581617988607640/pdf/Demographic-Trends-and-Urbanization.pdf
https://unric.org/en/sdg-11/
https://population.un.org/wup/Maps/

the time of writing this report, World Food Programme
estimates show that the number of severely food inse-
cure people doubled from 135 million pre-pandemic to
276 million over just two years and this number could

increase to 345 million in 2022.¢

In this report, some of the topics related to the popula-
tion increase will be examined from the contribution of

three core space-based technologies: remote sensing,
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satellite positioning and navigation and satellite commu-
nication, in particular, the contributions of Copernicus,
European Global Navigation Satellite Systems (EGNSS)
and GOVSATCOM, and how they can maximize positive
impacts and monitor the variables enabling data-driven
policymaking. The report uses the “Space2030” Agenda
as a reference and shows the connections with other
global agendas.

1.2 THE “"SPACE2030" AGENDA AND

SELECTED CHALLENGES

The “Space2030” Agenda contains the following four
overarching objectives:

Enhance space-derived economic benefits and
strengthen the role of the space sector as a major

driver of sustainable development

Harness the potential of space to solve everyday
challenges and leverage space-related innovation to
improve the quality of life

Improve access to space for all and ensure that all
countries can benefit socioeconomically from space
science and technology applications and space-
based data, information and products, thereby
supporting the achievement of the Sustainable

Development Goals

Build partnerships and strengthen international
cooperation in the peaceful uses of outer space and

in the global governance of outer space activities

Each objective is underpinned by actions to be taken

by Member States to realize those objectives. This

report focuses on overarching objective 2 and associ-
ated selected actions connected to the capabilities of
Copernicus, EGNSS and GOVSATCOM. Those actions
can be grouped into challenges connected to the global
agendas. The grouping has been made to highlight the
role of space in the context of an 8 billion world. Different

grouping of actions may result in different challenges

as the contribution of space to society and environment

is quite broad, as demonstrated in ST/SPACE/71.” The

list of challenges is not meant to be comprehensive but
rather to provide examples, with the purpose of rais-

ing awareness of where the Earth observation, Global
Navigation Satellite Systems and satellite communications

can be of use in the context of an 8 billion world.

The selected challenges are the following:

Food security: Just prior the global coronavirus dis-
ease (COVID-19) pandemic, some 2.4 billion people
were suffering from food insecurity.? However,
population continues to increase, and this increase
combined with the environmental impact of human
activity, in particular climate change, poses chal-
lenges for food security and agriculture. While some
mid-and high-latitude areas will initially benefit from
higher agricultural production, for many others at
lower latitudes, especially in seasonally dry and trop-
ical regions, the increases in temperature and the
frequency of droughts and floods are likely to affect
crop production negatively, which could increase
the number of people at risk from hunger, as well

as levels of displacement and migration.? Space
contributes in multiple ways to improvements in
food security, from precision farming to monitoring
livestock, including fishing areas, and the provision

of early warning for famine.

¢ Global Food Crisis, World Food Program, www.wfp.org/emergencies/global-food-crisis (Accessed December 2022).
7 ST/SPACE/71, European Global Navigation Satellite System and Copernicus: Supporting the Sustainable Development Goals. Building Blocks towards the

2030 Agenda”
8 Goal 2, Zero Hunger, United Nations. (Accessed on December 2022)

www.un.org/sustainabledevelopment/hunger/#:~:text=Als0%20in%202020%2C%20a%20staggering, people%20in%20just %200ne%20year.
?Silvern, S., and Young, S., (Eds.). (2013). Environmental Change and Sustainability. IntechOpen. https://doi.org/10.5772/46198


https://www.wfp.org/emergencies/global-food-crisis
https://www.unoosa.org/oosa/oosadoc/data/documents/2018/stspace/stspace71_0.html
https://www.unoosa.org/oosa/oosadoc/data/documents/2018/stspace/stspace71_0.html
https://www.un.org/sustainabledevelopment/hunger/
https://doi.org/10.5772/46198
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have changed the climate.’? Climate change

Feedback
loop

This occurs when the current
state of a system is part of the

goes beyond global warming and is also causing
significant environmental changes. Human activities
have caused biodiversity losses, global warming,
disruptions in ecosystems, changes in land use

and the declining quality of air, water and soil all

. . . . of which have consequences for development and
inputs which will determine the ien nav a velop

next state of a system. As a result,
uncertainty builds up as time
passes, making it very difficult
to use simple models to
make predictions.

are interrelated as positive and negative feedback
loops exist. The visibility and importance of climate
change, caused by the human-induced warming of
the atmosphere, has also raised awareness about
the other consequences of environmental impact.
Most of the world’s carbon emissions come from
developed nations, where population growth has

slowed, and populations are more aged. During the

COVID-19 pandemic, global carbon emissions went
down by 7 per cent in 2020, and the median gross

Water management: Just as challenges to food
security derive from population increase, there are
also challenges to water management and aquatic
ecosystems, not to mention issues related to sanita-
tion and hygiene services. Despite recent progress,
2 billion people lacked safely managed drinking

domestic product dropped by 3.95 per cent, mean-
ing that for each 1 per cent decrease in carbon
emissions, the GDP went down by more than 0.5
per cent. Space is key in monitoring the evolution
of the Earth's climate and the environment, provid-

ing a global and integrated vision of the planet.

water in 2020, including 771 million who were .
. o N Disaster management and emergency response:
without even basic drinking water.’® At the start of . .
. . . . Concentrations of people and assets are growing
the pandemic, 2.3 billion people worldwide (one in . o )
] . . o ) in urban areas, often in high-risk areas such as
three) still lacked basic handwashing facilities (having L
. storm-exposed coasts, flooding river deltas,
soap and water at home), and 670 million had no .
. o earthquake-prone valleys and volcanic slopes.'
handwashing facilities at all.’ The challenges posed . .
. Cities may not have proper drainage or flood
by issues related to water access and water manage- L
protection infrastructure and may depend on
ment go beyond the household and affect schools, .
] . o vulnerable sources of essential water and energy
hospitals and other essential facilities. Space can . . .
. . supplies. To mitigate the devastation caused by
contribute to water management in many ways, such . .
) . ] these catastrophes, it is crucial to have accurate
as in supporting the mapping and management of . . . L
. s and complete information on population distribu-
water resources and in monitoring infrastructure. . . . .
tion which then can be used during the full disaster

N Environmental impact and climate change: The management cycle. Space supports the full disaster

reason why these two items are covered under management cycle, from risk assessment, mitigation
the same point is that they are tightly linked and and adaptation to post-disaster needs assessment,

affected by feedback loops. passing through emergency response.

» Climate change is when the average weather N Migration: Migration does not only occur between
starts to change, and its causes can be either countries, but also from rural to urban areas.
natural or caused by human activities. There is Migration has different drivers, such as climate

overwhelming evidence that human activities change, demographic changes, conflict, urbanization

' Goal 6, Clean Water and Sanitation, United Nations Statistics Division, Department of Economic and Social Affairs.
https://unstats.un.org/sdgs/report/2021/goal-06/ (Accessed December 2022).

" UNICEF, Factsheet: On Global Handwashing Day, UNICEF warns that 3 in 10 people do not have basic handwashing facilities at home to fight off infectious
diseases, www.unicef.org/press-releases/fact-sheet-global-handwashing-day-unicef-warns-3-10-people-do-not-have-basic (Accessed, December 2022)

"2 International Panel on Climate Change, www.ipcc.ch/report/aré/wg1/downloads/outreach/IPCC_AR6_WGI_SummaryForAll.pdf (Accessed December 2022)
¥ World Meteorological Organization, Disaster Risk Reduction, Climate Risk Management and Sustainable Development, Bulletin Vol 58 (3), 2009
https://public.wmo.int/en/bulletin/disaster-risk-reduction-climate-risk-management-and-sustainable-development (Accessed December 2022)


https://unstats.un.org/sdgs/report/2021/goal-06/
https://www.unicef.org/press-releases/fact-sheet-global-handwashing-day-unicef-warns-3-10-people-do-not-have-basic
https://www.ipcc.ch/report/ar6/wg1/downloads/outreach/IPCC_AR6_WGI_SummaryForAll.pdf
https://public.wmo.int/en/bulletin/disaster-risk-reduction-climate-risk-management-and-sustainable-development

and overall economic development, all of which,

in turn, are influenced by migration. Migration can
create sudden surges in demand for services if

the rate of change is fast. Space technologies can
help track and monitor migration flows, supporting
Sustainable Development Goal 10 “Reduce inequal-
ity within and among countries” with target 10.7
“facilitate orderly, safe, and responsible migration and
mobility of people, including through implementation
of planned and well-managed migration policies”.

Urbanization: Population and urbanization go hand
in hand. Urbanization can be a catalyst for economic
growth and social and cultural development. On

the other hand, if not properly managed, it can

lead to congested cities lacking green and open
spaces, without proper provision of public transport,
education centres or health-care facilities, and high
levels of atmospheric pollution. According to data
from 2019 for 610 cities in 95 countries and territo-
ries, about half the urban population has convenient
access to public transport, defined as living within

a walking distance of 500 metres to low-capacity
transport systems, such as buses or trams, and 1,000
metres to high-capacity systems, such as trains and
ferries.' The challenges and opportunities posed

by urbanization are captured in SDG 11 which calls
for making cities and human settlements inclusive,
safe, resilient and sustainable and in the New Urban
Agenda. Space can help to support urban planning
and vehicle traffic management. It is key for smart
grid management and provides key insights for data-

driven decision-making.

Energy: Global access to electricity increased from
83 per cent in 2010 to 91 per cent in 2020. Over
this period, the number of people without electricity
shrank from 1.2 billion to 733 million." On the other
hand, energy-linked emissions pollute and degrade
the environment resulting in 3 million premature
deaths per year.'® Emissions will rise even after

improvements in energy efficiency. For this reason,
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population growth could be a significant contributor
to future carbon emissions, although it is important
to recognize the uncertainty of future population
growth and its impact on climate change. At the
same time, climate change is also a driver of energy
demand in items such as heating or air-conditioning.
However, renewable flows of energy to Earth are
more than the current energy demand. For example,
the Sun beams to Earth more than 10,000 times the
world’s total energy use every second. Space can
help in planning renewable energy plants, enabling
smart grid management and help individual users to
adjust their habits with renewable energy forecasts.

Health: Several years have passed since the first
cases of COVID-19 were reported. During that time,
more than 500 million people have been infected
worldwide and more than 15 million have died.

The pandemic disrupted essential health services

in 92 per cent of countries (figure until end 2021)."
A lot of effort remains to be made, and the different
targets under SDG 3 “Good Health and Well-Being”
indicate the path to be followed, leading to stronger
preparation in the event of another global pandemic.
The COVID-19 pandemic affected all components
of population change, including migration. Efforts
must be made to consider demographic changes
and their interconnection with other challenges such
as population increase. Due to the pandemic, plenty
of work has gone into numerous reports which make
the connection between space and health. To avoid
replicating this work here, some reports that can be

consulted on the topic are listed below:

United Nations draft resolution on space and
global health (A/AC.105/C.1/L.402)"®

Draft report of the Working Group on Space and
Global Health on the work conducted under its
multi-year workplan (A/AC.105/C.1/L.403)"

Editor’s Special: Innovative solutions for Health in
EUSPA EO and GNSS Market Report, 2022/1ssue 1

4 Statistics Division, Department of Economic and Social Affairs, Sustainable Development Goal 11.

https://unstats.un.org/sdgs/report/2020/goal-11/ (Accessed December 2022)

'S United Nations, Sustainable Development Goal 7 "Affordable and Clean Energy”. (Accessed December 2022) www.un.org/sustainabledevelopment/energy/
"¢ United Nations Development Program, 2015, World Energy Assessment Key Messages (Accessed December 2022)

www.undp.org/sites/g/files/zskgke326/files/publications/WEAKeyMessages.pdf

7 United Nations, Sustainable Development Goal 3 “Good Health and Well-Being”. (Accessed December 2022) https://sdgs.un.org/goals/goal3
'® Draft resolution on space and global health, A/AC.105/C.1/L.402

" Ibid.


https://unstats.un.org/sdgs/report/2020/goal-11/
http://www.un.org/sustainabledevelopment/energy/
http://www.undp.org/sites/g/files/zskgke326/files/publications/WEAKeyMessages.pdf
https://sdgs.un.org/goals/goal3
https://www.unoosa.org/res/oosadoc/data/documents/2022/aac_105c_1l/aac_105c_1l_402_0_html/AC105_C1_L402E.pdf
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EXHIBIT 3. LIST OF CHALLENGES AND LINK TO THE “SPACE2030” AGENDA RELATED ACTIONS

CHALLENGE

Food security

Water management

Environmental
and climate change

Disaster management

and emergency

response

Urbanization

Migration

Energy

Health

Overarching objective 1

Action 1.7: Strengthen the contribution of space technologies and their applications to sustaina-
ble fisheries management, agriculture, food safety and security, and nutrition.

Overarching objective 2

Action 2.2: Promote the use of space technologies and their applications to enhance scientific
knowledge of the natural environment, including oceans and seas, mountainous regions, water
cycles and resources, forestry, biodiversity, desertification and land degradation, as well as urban-
ization, with a view to contributing to the preservation of the natural environment, sustainable
resource management and the protection of ecosystems.

Overarching objective 1

Action 1.1: Promote the use of space-based solutions in global efforts to ensure sustainable forest
and ocean economies.

Overarching objective 2

Action 2.2: Promote the use of space technologies and their applications to enhance scientific
knowledge of the natural environment, including oceans and seas, mountainous regions, water
cycles and resources, forestry, biodiversity, desertification and land degradation, as well as urbaniza-
tion, with a view to contributing to the preservation of the natural environment, sustainable resource
management and the protection of ecosystems

Action 2.3: Strengthen the use of integrated space applications to facilitate the observation

of the climate and the assessment of disaster risks, improve early warning disaster systems and
provide data for the indicators used to track progress in the implementation of the 2030 Agenda
for Sustainable Development, the Sendai Framework and commitments by States parties to the
Paris Agreement.

Action 2.4: Advance the role of space technologies in highlighting, analysing and addressing
climate change and facilitating the transition to low-emission societies, and promote international
collaboration in that regard, in line with existing and recognized international mechanisms and
organizations.

Overarching objective 2

Action 2.5: Promote the use of space-based technologies in all phases of the disaster manage-
ment cycle, applicable to both natural and man-made disasters, including prevention, mitigation,
preparedness, response, recovery, reconstruction and rehabilitation; monitor and assess elements
such as exposure, hazards, disaster risk and damage in different regions of the world; and pro-
mote the sharing of disaster monitoring data.

Overarching objective 2

Action 2.6: Strengthen the use of space technologies and their applications to support the
development of socially and environmentally sustainable human settlements and infrastructure,
both urban and rural; improve livelihoods; study urbanization and migration patterns; and monitor
cultural heritage sites and contribute to their preservation

Overarching objective 2

Action 2.7: Strengthen the use of space technologies and their applications to support the
development of socially and environmentally sustainable human settlements and infrastructure,
both urban and rural; improve livelihoods; study urbanization and migration patterns; and monitor
cultural heritage sites and contribute to their preservation.

Overarching objective 2

Action 2.4: Advance the role of space technologies in highlighting, analysing and addressing
climate change and facilitating the transition to low-emission societies, and promote international
collaboration in that regard, in line with existing and recognized international mechanisms and
organizations.

Overarching objective 2

Action 2.6: Strengthen space-related cooperation in support of global health; improve the use
and application of space medicine, science and technology, innovations in the global health
domain, cooperation and the sharing of information and tools to improve the timeliness and ef-
fectiveness of public health and health-care interventions; and enhance capacity-building in space
medicine, science and technology.



Those challenges are directly connected to the
“Space2030” Agenda as described in the table above. It
is important to note that some actions cover a broader
spectrum of activities than others and some of them may

span over more than one challenge:

Action 2.1 “Support space science and research, as
outer space provides a unique perspective for scientists

to observe and study the Earth and the universe” is
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transversal and supports all the challenges encouraging

the use of space for research and development.

As can be seen, the selected challenges span over all
actions of overarching objective 2 and on the action under
overarching objective 1. All actions are related to appli-
cations that can be served by Copernicus, EGNSS and
GOVSATCOM. Introducing other space technologies such
as satellite communications may produce further benefits.

1.3 SELECTED CHALLENGES AND CONNECTION WITH

THE GLOBAL AGENDAS

The “Space2030” Agenda provides a bridge to other
global agendas of the United Nations and refers to other
agendas of the United Nations. This report presents a first
analysis of the connections between the “Space2030”

Agenda and four selected global agendas, namely:
2030 Agenda for Sustainable Development
Paris Agreement
New Urban Agenda (Habitat 1)

Sendai Framework for Disaster Risk Reduction

The 2030 Agenda for Sustainable Development is an
overarching framework while the other three focus on

specific areas.

The following sections will give an overview of each of
the agendas considered, followed by a mapping of the
challenges.

2030 Agenda for Sustainable
Development®

In 2015, Member States adopted the General Assembly
resolution entitled “Transforming our World: the 2030
Agenda for Sustainable Development”. This resolution
provides a set of goals, the Sustainable Development
Goals (SDGs) to be achieved by 2030. The SDGs are
for all countries, considering different national realities,
capacities and levels of development, and respecting
national policies and priorities.

Early in 2018, UNOOSA together with EUSPA carried

out the first study on how Copernicus and EGNSS could
contribute to the targets underpinning the SDGs.2' The
study showed that those two space systems contribute
significantly to the targets, either by achieving them or

by monitoring the progress towards their achievement.
The study also classified the SDGs in two tiers: those
which would benefit most from the use of Copernicus and
EGNSS and those for which those technologies, although

supportive, were not essential.

Paris Agreement??

The Paris Agreement is a legally binding international
treaty on climate change adopted by 196 Parties at COP
21in 2015 in Paris and entered into force on 4 November
2016. The goal of the Paris Agreement is to limit global
warming to well below 2° C, preferably to 1.5° C, com-
pared to pre-industrial levels. In order to do so it is of
paramount importance to lower greenhouse gas (GHG)
emissions and achieve a climate-neutral world by 2050.
Achieving this goal would significantly reduce the risks
and impacts of climate change. However, on the other
hand, the Paris Agreement recognizes the difficulty of
the task, as the reduction of emissions must be done in a
manner that takes into account the needs of society. For
example, according to a recent analysis carried out by the
Food and Agriculture Organization (FAO), around 31 per
cent of human-caused GHG emissions originate from

the world’s agrifood systems,?® so achieving the global

2 A/RES/70/1.Transforming our world: the 2030 Agenda for Sustainable Development. https://undocs.org/A/RES/70/1
21 ST/SPACE/71, European Global Navigation Satellite System and Copernicus: Supporting the Sustainable Development Goals. Building Blocks towards the

2030 Agenda”

2 Paris Agreement 2015, https://unfccc.int/files/meetings/paris_nov_2015/application/pdf/paris_agreement_english_.pdf
2 Food and Agriculture Organization, FAOSTAT portal. www.fao.org/faostat/en/#data/EM/visualize


https://undocs.org/A/RES/70/1 
https://www.unoosa.org/oosa/oosadoc/data/documents/2018/stspace/stspace71_0.html
https://www.unoosa.org/oosa/oosadoc/data/documents/2018/stspace/stspace71_0.html
https://unfccc.int/files/meetings/paris_nov_2015/application/pdf/paris_agreement_english_.pdf
http://www.fao.org/faostat/en/#data/EM/visualize
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warming limit of 1.5° C, should be done without threaten-

ing food production.

The Paris Agreement itself calls for equity and considers
different national circumstances. In that regard, “the Paris
Agreement will be implemented to reflect equity and the
principle of common but differentiated responsibilities
and respective capabilities.” In the spirit of leaving no
one behind and noting the importance of technology for
the implementation of mitigation and adaptation meas-
ures, the Paris Agreement also establishes a Technology
Mechanism to promote and facilitate enhanced action

on technology development and transfer to support its

implementation.

New Urban Agenda?

The New Urban Agenda was endorsed by the General
Assembly in 2016 and reaffirms the global commitment to
sustainable urban development as a critical step for realiz-
ing sustainable development. It is also related to the 2030
Agenda for Sustainable Development in a very integrated
manner, and to the achievement of the SDGs. In particular,
SDG 11 focuses on making cities and human settlements
inclusive, safe, resilient and sustainable, a topic of great
importance in an 8 billion world, where over half the
population live in cities, a figure that will continue to rise.
Furthermore, cities and metropolitan areas contribute to
more than half of the world GDP and over two thirds of
global carbon emissions.

The New Urban Agenda is guided by the following princi-
ples which have been adapted to highlight the elements

where Copernicus and EGNSS could contribute most:
Leave no one behind
Ensure sustainable and inclusive urban economies

Ensure environmental sustainability

These elements are related to the challenges in many ways,
and directly linked with the urbanization challenge, to
manage the urban growth in a sustainable and equitable
manner. It also connects with the energy challenge by
promoting the use of clean energy to reduce the environ-
mental footprint of the energy consumed (climate change

and environmental impact challenge), or by building urban

24 A/RES/71/256, New Urban Agenda, https://undocs.org/A/RES/71/256

resilience, reducing disasters risks (disaster management
and emergency response challenge) adopting mitiga-
tion and adaptation strategies for climate change, or by
enhancing liveability, by reducing air pollution (health
challenge) and increasing food security and improving the
management of water resources (food security and water
management challenges) and as well as providing access
to social infrastructure and basic services such as health

care (health challenge).

Sendai Framework for Disaster Risk
Reduction 2015-2030?%°

The Sendai Framework for Disaster Risk Reduction 2015-
2030 was adopted in 2015, with the goal of preventing
new and reducing existing disaster risk through the
implementation of integrated and inclusive economic,
structural, legal, social, health, cultural, educational,
environmental, technological, political and institutional
measures that prevent and reduce hazard exposure

and vulnerability to disaster, increase preparedness for
response and recovery, and thus strengthen resilience. It
applies to risks of a large- or small-scale nature, frequent
and infrequent, sudden and slow-onset disasters caused
by natural or human-made hazards, as well as related
environmental, technological and biological hazards and
risks. It aims to guide the multi-hazard management of
disaster risk in development at all levels as well as within

and across all sectors.

To achieve its goal, the Sendai Framework defines the

following priorities:
Priority 1: Understanding disaster risk

Priority 2: Strengthening disaster risk governance to
manage disaster risk

Priority 3: Investing in disaster risk reduction for

resilience

Priority 4: Enhancing disaster preparedness for effec-
tive response and to "build back better" in recovery,
rehabilitation and reconstruction

Each priority provides a list of actions to be undertaken
at both global and regional level and at national and local

level.

2 A/RES/69/283, Sendai Framework for Disaster Risk Reduction 2015-2030. https://undocs.org/A/RES/69/283


https://undocs.org/A/RES/71/256
https://undocs.org/A/RES/69/283
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The "Space2030" Agenda is an opportunity
and a call for action for the entire space sector
to take action to enhance space-derived economic
benefits and strengthen the role of the space sector

as a major driver of sustainable development, solve
challenges and improve the quality of life, harness
the potential of space to solve everyday challenges,
leverage space-related innovation to improve the
quality of life as well as an opportunity to build
partnerships and strengthen international
cooperation in the peaceful uses of outer
space and in the global governance of

The Sendai Framework for Disaster Risk Reduction
2015-2030 is directly linked to the challenge of disaster
management and emergency response. As seen in the
other agendas, it is linked to the other challenges at dif-
ferent levels as managing the risk of disasters is aimed at
protecting people and their property, health, livelihoods
and productive assets, as well as cultural and environ-
mental assets, while promoting and protecting all human
rights, including the right to development.

Mapping between the challenges
and the selected global agendas

The “Space2030” Agenda provides a forward-looking
strategy for reaffirming and strengthening the con-
tribution of space activities and space tools to the
achievement of global agendas, addressing long-term
sustainable development concerns of humankind, putting

outer space activities.

forward the priorities of Member States on the areas
where space could make a contribution to the fulfilment
of the global agendas and how, making it the reference
agenda for space actors.

As the challenges have been extracted from different
actions reflected in the “Space2030” Agenda, it is worth
comparing how they are reflected in the global agendas.
Exhibit 4 provides the mapping of the agendas and the
challenges, identifying which parts of the agenda can

be related to a specific challenge, however, the rele-
vance of space for the fulfilment of the specific part of
the agenda was not considered in the creation of the
mapping. A space actor should make the additional step
of identifying the areas to which space can contribute for
each global agenda. However, the “Space2030” Agenda
simplifies that task, providing already the list of what
Member States require from space technologies, data
and applications.
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EXHIBIT 4. MAPPING OF THE CHALLENGES AND THE GLOBAL AGENDAS CONSIDERED FOR THIS REPORT

Note: the paragraphs and sections referenced do not make a specific reference to space technology, data or applications, that additional step shall be
done to connect with space activities. See the previous work of UNOOSA and EUSPA on Earth observation and Global Navigation Satellite Systems and
the 2030 Agenda for Sustainable Development.?

SUSTAINABILITY

CHALLENGE

Food secu rity SDG 2:  Zero Hunger Preamble Guiding principles,
Article 2, paragraph 1 (b) paragraph 19 ()
Priority 2, Paragraph 28 (b)
Priority 3, Paragraph 30()
Priority 4, Paragraph 33 (h)
Water SDG 6: Clean Water and No mention Priority 4, paragraphs 33 (c) Paragraphs 13 (a), 13 (h), 34,
Sanitation and (h) 64,70,71,72,73,74, 88, 119,
management 120, 123
Environmental SDG 1:  No Poverty The topic of the agreement Preamble Paragraphs 2, 3, 5, 10, 13 (h),
. Target 1.5 is to strengthen the global Breraed O 16 (9)- 14 (0), 15 (c) iii, 24, 35, 44,
and climate SDG 2 Zero Hunger response to the threat of xpeciec mutcome. 50, 51, 54, 55, 58, 88, 94, 101,
change Torget 2.3 climate change. Guiding Principles, 19 (h) 106,109, 111, 114 (d), 115,
Target 2.4 Priority 1, 119, 143, 144, 151,165
SDG 3:  Good Health and paragraphs 25 (b) (c) A whole section on
Well-Being: Priority 2, Environmentally sustain-
Target: 3.9 paragraphs 28 (b) (c) Zble Iand resiltient urban
SDG 8: Decent Work and Priority 4, paragraph, 33 (a) evelopment.
Economic Growth Priority 4, paragraph 34 (c)
Target 8.4 Means of implementation,
SDG 9:  Industry, Innovation paragraph 47 (d)
and Infrastructure
Target 9.4
SDG 11: Sustainable Cities
and Communities
Target 11.6
Target 11.a
SDG 12: Responsible
Consumption and
Production
Target 12.4
Target 12.c
SDG 13: Climate Action
SDG 14: Life Below Water
SDG 15: Life on Land
Disaster SDG 1:  No Poverty Article 7, The topic of the framework is  Paragraphs 14 (c), 19, 29,
management , Target 1.5 par.a?raph 9 (b) (c) :]d) disaster risk reduction ?346?627 77,78, 101, 119,
and emergency SDG 2: %aerrge:i;nfer 2rt!c|e ?,Oparagrap :2
: rticle 10, paragrap
U] LS SDG 11: Sustainable Cities
and Communities
Target 11.5
Target 11.b
SDG 13: Climate Action
Target 13.1
Target 13.3

2 ST/SPACE/71, European Global Navigation Satellite System and Copernicus: Supporting the Sustainable Development Goals. Building Blocks towards the

2030 Agenda”


https://www.unoosa.org/oosa/oosadoc/data/documents/2018/stspace/stspace71_0.html
https://www.unoosa.org/oosa/oosadoc/data/documents/2018/stspace/stspace71_0.html
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Migration SDG 10: Reduced Preamble Preamble Paragraph 20, 28.34, 42, 57,
Inequalities Priority 2, paragraph 27 (h) 59, 104, 157, 159
Target 10.7 '
Role of stakeholders, para-
graphs 36 (a) (vi)
Urbanization SDG 11: Sustainable Cities Article 8, paragraph 4 Preamble The topic of the agenda is
and Communities Priority 2, paragraph 27 (d) around urbanization
Priority 3, paragraph 30 (b) (f)
Means of implementation
paragraph 47 (d)
Energy SDG 7: Affordable and Indirect link to Emissions No mention Paragraphs 13 (a), 14 (c), 34,
Clean Energy 44,54, 66,70,71,74,75, 88,
SDG 12: Responsible 1,121
Consumption and
Production
Target 12.c
Health SDG 3: Good Health and Preamble Preamble Paragraphs 2, 5, 11, 13 (a), 14
Well-Being Expected outcome and goal, (a) (), 32, 34, 36, 37, 39, 43,
SDG 5:  Gender Equality 16,17, 18 (d) 54,55, 67,75, 88, 100, 108,
et 5o o . 111,113, 115, 118, 119, 123
9 Guiding Principles 19 (c) (h)

As exhibit 4 shows, the selected agendas are interlinked
and connected to all challenges, which speaks in favour
of the validity of selecting those challenges. The selected
global agendas set out the path for humankind concern-
ing sustainability, disaster management, urbanization
and climate change, all these aspects are captured in the
“Space2030” Agenda, which provides a more direct link
for space actors to the aforementioned challenges and
other aspects concerning space sustainability, diplomacy
and economy.

Priority 1, Global and regional
levels, paragraphs 24 (d), 25
(b) (d)

Priority 2, Global and regional
levels, paragraphs 27 (b) (d),
28 (b)

Priority 3. Paragraphs 29, 30
(0 (), 31 (e),
Priority 4, paragraphs 33 (c)

Means of implementation,
43,44

For the past decades, space activities have enhanced
the knowledge of our home, the Earth, improving our
understanding of the delicate connections between
environment, biodiversity and human societal develop-
ments. Space technology, data and applications play

an integral role in sustainability today and will continue
to do so in the coming decades. The “Space2030”
Agenda reinforces this notion and calls for action from all

space actors.



Melting sea ice in the Arctic.

Photo credit: Alfred-Wegener-Institute, E. Horvath




2.

DESCRIPTION AND

EVOLUTION OF THE
EU SPACE COMPONENTS

The following flagship components deliver European

space-based services on a daily basis:

Galileo is Europe’s Global Navigation Satellite
System (GNSS), on which numerous economic
sectors rely, from transport and agriculture to border
management and search and rescue. Its free and
global 20cm high-accuracy service makes Galileo a
game changer for autonomous driving and commer-
cial drones. Already more than 3.7 billion smart-
phones are Galileo-enabled worldwide and all new
smartphones in the European Union are required by

law to use Galileo.

EGNOS (European Geostationary Navigation
Overlay Service) is Europe’s regional satellite-based
augmentation system (SBAS). It is used to improve
GNSSs such as GPS, and Galileo in the future.
EGNOS was deployed to provide safety-of-life
navigation services to aviation. However, due

to improved positioning performance, it is also
intended to support applications in a wide range of
other domains such as maritime, rail, agriculture and
road. EGNOS is already operational in more than

400 airports and helipads.

Copernicus is the European Earth observation
system. It offers a vast amount of data from satellites
and in situ (non-space) data, complemented by infor-
mation services. It supports environmental manage-
ment, helps mitigate the effects of climate change,
and ensures safety and civil security across Europe.
Copernicus is the largest provider of global Earth
observation data. The vast majority of data/infor-

mation delivered by Copernicus is made available

17

and accessible to any citizen, and any organization

around the world on a free, full and open basis.

GOVSATCOM has the objective to ensure the
long-term availability of reliable, secured and
cost-effective satellite communication (SatCom)
services to governmental users, contributing to the
security and safety of all European Union citizens.

In addition, there are new EU Space flagship initiatives
under development to boost satellite-based secure

connectivity and ensure sustainable and secure space:

IRIS? (Europe’s new Infrastructure for Resilience,
Interconnection and Security by Satellites) will be a
"new space” and multi-orbit constellation provid-
ing connectivity to the whole of Europe, including
areas that do not currently benefit from broadband
Internet, as well as to the whole of Africa. The system
will ensure access to secure and cost-effective
satellite communications services, for governmen-
tal communications and commercial use. It aims to
protect critical infrastructures, support surveillance
and crisis management, as well as enable high-speed

broadband to best anticipate future challenges.

EU Space Traffic Management (STM): STM encom-
passes the means and rules to access, conduct
activities in, and return from outer space safely,
sustainably and securely. STM aims at securing the
long-term viability of space activities by ensuring
that space remains a safe and secure environment as
the European economy, society and citizens rely on
space-based applications such as communications,

navigation and Earth observation. It encompasses
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various elements such as space situational awareness
(SSA) activities, including space surveillance and
tracking (SST).

In terms of governance, the European Commission has
the overall responsibility for the implementation of the
Programme in close cooperation with the European
Union Member States, the European Union Agency for
the Space Programme (EUSPA), the European Space
Agency (ESA) and other stakeholders. Specifically, the
EUSPA tasks include:?

Managing EGNOS and Galileo service provision
and ensuring the Space Surveillance and Tracking
Front Desk

2.1

211 Galileo

Galileo is the European Global Navigation Satellite
System (GNSS), providing stand-alone navigation, posi-
tioning and timing information (PNT) to users worldwide.
Unlike other systems, it is under civilian control and has
been designed to meet the diverse needs of different

user communities.

Galileo provides Europe and European citizens with inde-
pendent PNT services. The Galileo system offers several
high-performance services worldwide, featuring various

levels of accuracy, robustness, authentication and security:

Open Service: Galileo is a free-of-charge global
ranging, positioning and timing service. It also pro-
vides Navigation Message Authentication (OSNMA),
allowing the computation of the user position using
authenticated data extracted from the navigation
message.

High Accuracy Service (HAS): A free-of-charge
high-accuracy corrections service disseminated
through the Galileo signal (E6-B) and by terres-
trial means (Internet). Galileo HAS offers real-time

improved user positioning performances with

Promoting downstream market and integrated appli-
cations based on Galileo, EGNOS and Copernicus

Engaging the GOVSATCOM user community in

shaping the service

Improving GNSS services and infrastructure
exploitation

Concerning IRIS?, specific tasks still have to be allocated.
However, EUSPA is already actively involved in build-

ing secure satellite communication infrastructure for
Europe through the coordination of the first phase of
GOVSATCOM on which IRIS? will be based.

EUROPEAN GNSS (EGNSS)

an accuracy of less than 20 cm globally and for
everyone. Galileo HAS has been operational since
24 January 2023.7

Commercial Authentication Service (CAS): A service
will provide users with the capability to obtain an

authenticated Galileo PVT solution.

Public Regulated Service (PRS): An encrypted
navigation service for authorized governmental
users and sensitive applications that require high

continuity.

Search and Rescue Service (SAR): Europe’s con-
tribution to COSPAS-SARSAT, an international
satellite-based search and rescue distress alert
detection system. Galileo not only quickly locates
people in distress and makes their position known
to the relevant authorities, but the SAR/Galileo

RLS also provides an automatic acknowledgement
message back to the user informing them that their

request for help has been received.

Galileo entered its Initial Operational Capability phase in
2016. Since then, anyone with a Galileo-enabled device
is able to use its signals for positioning, navigation and

timing.

2 https://european-union.europa.eu/institutions-law-budget/institutions-and-bodies/institutions-and-bodies-profiles/euspa_en
2 www.euspa.europa.eu/newsroom/news/galileo-high-accuracy-service-now-operational


https://european-union.europa.eu/institutions-law-budget/institutions-and-bodies/institutions-and-bodies-profiles/euspa_en
http://www.euspa.europa.eu/newsroom/news/galileo-high-accuracy-service-now-operational
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21.2 EGNOS

The European Geostationary Navigation Overlay Service
(EGNOS) is Europe’s regional satellite-based augmen-
tation system (SBAS) that is used to improve the perfor-
mance of global navigation satellite systems (GNSSs),
such as GPS, and Galileo in the near future. EGNOS
improves the accuracy and reliability of GNSS positioning
information, while also providing a crucial integrity mes-
sage regarding the continuity and availability of a signal.
In addition, EGNOS also transmits an extremely accurate

universal time signal. EGNOS delivers three core services:

Open Service: free and open to the public, the
Open Service is used by mass-market receivers and

common user applications.

Safety of Life Service (Sol): primarily geared towards
civil aviation, the Sol service has potential applicabil-
ity to a range of safety-critical transport applications
which require enhanced and guaranteed perfor-
mance and an integrity warning system, including
maritime, rail and road.

EGNOS Data Access Service (EDAS): offered on

a controlled access basis, EDAS provides ground-

based access to EGNOS data through the Internet
to customers requiring enhanced performance for

professional use.

2.2 COPERNICUS

Copernicus is the Earth observation component of the
European Union’s Programme. It is a leading provider of
Earth observation data, which delivers accurate, timely
and reliable information in the field of environment and
security, and supports a wide range of Union policies in
domains such as climate action, agriculture, environment,
energy, health, civil protection, humanitarian aid and
transport. Copernicus also serves research, academic,
commercial and other private users. The Earth observa-
tion data delivered by the Copernicus satellites through
various data access platforms and the data and informa-
tion delivered by the six Copernicus services are available

to users on a free, full and open basis.
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EGNOS has been declared fully operational since
2009 for OS, and 2011 for SolL, continuously delivering

high-quality services to all users with enabled receivers.

In a future perspective, as Galileo and EGNOS are user-
driven programmes striving to meet the evolving needs
and the increasingly challenging expectations of users in
multiple domains, future evolutions of EGNSS services
or the creation of new ones are already under study or

development:

On the upstream side, Galileo continues its deploy-
ment and launched its first so-called “Batch 3"
satellites in 2021 to complete and replenish its nom-
inal Galileo first generation constellation by 2025.

In parallel, evolution studies are ongoing to prepare
the first batch of the Galileo second-generation
satellites. In addition, a new generation of EGNOS
is currently under development. This new EGNOS
V3 will introduce new services based on multiple

frequencies of multiple constellations (GPS, Galileo).

On the service level, many activities are ongoing to
develop additional services for Galileo, including an
Emergency Warning Service (EWS) and an extension

of the SAR Return Link Service capabilities.

The system consists of three main components:

The space component, which delivers data from
a fleet of dedicated observation satellites (the
“Sentinel satellites”) and from Contributing

Missions?®

The in situ component which collects data
acquired by a multitude of sensors at air-, sea- and

ground-level

The service component, which transforms the wealth
of satellite and in situ data into timely and actionable

information products, in six thematic areas

2 Contributing Missions are missions from ESA, their Member States, Eumetsat and other European and international third-party mission operators
that make some of their data available for Copernicus. These satellites help cover the needs of Copernicus Service Providers, particularly for very high
resolution optical and radar data. Contributing Missions play a crucial role in delivering complementary data.
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Sentinel-1 Sentinel-2 Sentinel-3 Sentinel-4

Seven Sentinel satellites are currently operational and two (i.e., Sentinel-4 and 5) to be launched by 2024:2

Sentinel-1 is a polar-orbiting, all-weather, day-and-night radar imaging mission for land and ocean ser-
vices. Sentinel-1A was launched on 3 April 2014 and Sentinel-1B on 25 April 2016. Both were taken into

orbit from Europe’s Spaceport in French Guiana. The mission ended for Sentinel-1B in 2022 and plans
are in force to launch Sentinel-1C as soon as possible.

Sentinel-2 is a polar-orbiting, multispectral high-resolution imaging mission for land monitoring to
provide, for example, imagery of vegetation, soil and water cover, inland waterways and coastal areas.
Sentinel-2 also delivers information used for emergency management. Sentinel-2A was launched on
23 June 2015 and Sentinel-2B followed on 7 March 2017.

Sentinel-3 is a multi-instrument mission to measure sea-surface topography, sea- and land-surface
temperature, ocean colour and land colour with high-end accuracy and reliability. The mission supports
ocean forecasting systems, as well as environmental and climate monitoring. Sentinel-3A was launched
on 16 February 2016 and Sentinel-3B joined its twin in orbit on 25 April 2018.

2Source: ESA - The Sentinel missions

The programme is managed by the European Commission
and implemented in partnership with Member States, the
European Space Agency (ESA), the European Organization
for the Exploitation of Meteorological Satellites
(EUMETSAT), the European Centre for Medium-Range
Weather Forecasts (ECMWF), European Union agencies
and Mercator Ocean International. Within this context,
EUSPA is in charge of communicating, promoting and
developing the market for data, information and services
offered by Copernicus, while contributing to maximize its
socioeconomic benefits by fostering the development of a

competitive and innovative downstream industry.

The Sentinel satellites are the Earth observation satellites
of Copernicus and are designed to meet the needs of the
Copernicus services and their users. There are currently
six different models of Sentinel satellites, which ensure an
independent and autonomous Earth observation capacity
for Europe with global coverage. They deliver observa-
tions (including day and night, all-weather observations)

that serve a wide range of user needs related to land and
ocean surfaces, atmospheric measurements, air quality,

emergency situations, and so on.

Future evolutions of Copernicus infrastructure include six
Sentinel Expansion missions that will be deployed to
address European Union policy and gaps vis-a-vis
Copernicus user needs and to expand the current capabili-
ties of the Copernicus Space Component.?’

The development and construction of those new mis-
sions, also known as “High Priority Candidate Missions”
(HPCM), were awarded to major European satellite manu-
facturers in 2020. Those missions will contribute to better
respond to the needs of global institutional, scientific and
commercial users by providing additional information
regarding anthropogenic CO,, the physical characteristics
of the Earth and will also enable improved monitoring of
polar regions, as detailed in exhibit 6 on page 22.%°

Zwww.esa.int/Applications/Observing_the_Earth/Copernicus/Copernicus_Sentinel_Expansion_missionshttps://www.esa.int/Applications/Observing_the_

Earth/Copernicus/Copernicus_Sentinel_Expansion_missions

30 https://sentinels.copernicus.eu/web/sentinel/missions/copernicus-expansion-missions
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http://www.esa.int/Applications/Observing_the_Earth/Copernicus/Copernicus_Sentinel_Expansion_missions
https://sentinels.copernicus.eu/web/sentinel/missions/copernicus-expansion-missions
https://www.esa.int/Applications/Observing_the_Earth/Copernicus/The_Sentinel_missions
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Sentinel-5P Sentinel-5

Sentinel-6

Sentinel-4 is a payload devoted to atmospheric monitoring that will be embarked upon a Meteosat
Third Generation-Sounder (MTG-S) satellite in geostationary orbit to monitor air quality and key trace
gases and aerosols over Europe in support of the Copernicus Atmosphere Monitoring Service (CAMS)

at high spatial resolution and with a short revisit time.

Sentinel-5 Precursor - also known as Sentinel-5P - is the forerunner of Sentinel-5 to provide timely
data on a multitude of trace gases and aerosols affecting air quality and climate. It has been developed
to reduce data gaps between the Envisat satellite — particularly the Sciamachy instrument — and the
launch of Sentinel-5. Sentinel-5P was taken into orbit on 13 October 2017.

Sentinel-5 will be a payload on board a MetOp Second Generation satellite that will perform atmos-
pheric measurements, with high spatio-temporal resolution, relating to air quality, climate forcing,
ozone and UV radiation and providing a daily global coverage.

Sentinel-6 carries a radar altimeter to measure global sea-surface height, primarily for operational ocean-
ography and climate studies. The first satellite was launched into orbit on 21 November 2020 on a SpaceX

Falcon nine rocket from the Vandenberg Air Force Base in California, United States.

EXHIBIT 5. OVERVIEW OF THE COPERNICUS EXPANSION MISSIONS.
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EXHIBIT 6. EXPLANATION OF THE SIX FUTURE COPERNICUS HIGH PRIORITY CANDIDATE MISSIONS AND MAIN
APPLICATIONS.

DESCRIPTION

CHIME: Copernicus
Hyperspectral Imaging
Mission

CIMR: Copernicus
Imaging Microwave
Radiometer

CO2M: Copernicus
Anthropogenic Carbon
Dioxide Monitoring

CRISTAL: Copernicus
Polar Ice and Snow
Topography Altimeter

LSTM: Copernicus Land
Surface Temperature
Monitoring

ROSE-L: L-band
Synthetic Aperture
Radar

Credits: ESA

Complementing Copernicus Sentinel-2 for applications such as land-cover mapping, it
will carry a unique visible to shortwave infrared spectrometer, providing routine hyper-
spectral observations to support new and enhanced services for sustainable agricultural
and biodiversity management, as well as soil property characterization.

Responding to high-priority requirements from key Arctic user communities, the mission
will carry a wide-swath conical-scan multi-frequency microwave radiometer to provide
observations of sea-surface temperature, sea-ice concentration and sea-surface salinity
while also providing unique observation capabilities for a wide range of other sea-ice
parameters.

This mission will carry a near-infrared and shortwave-infrared spectrometer to measure
atmospheric carbon dioxide produced by human activity, providing the European Union
with a unique and independent source of information, to assess the effectiveness of
policy measures, and track their impact towards decarbonization and allowing the verifi-
cation of compliance with emission reduction targets of the Paris Agreement. The meas-
urements from the mission would reduce current uncertainties in estimates of emissions
of carbon dioxide from the combustion of fossil fuel at national and regional scales.

The CRISTAL satellite mission will contribute to a better understanding of climate pro-
cesses, with its dual-frequency radar altimeter and microwave radiometer to measure
and monitor sea-ice thickness and overlying snow depth. It will also measure and mon-
itor changes in the thickness of ice sheets and glaciers worldwide, while measurements
of sea-ice thickness would support maritime operations in polar oceans and, in the
longer term, would help in the planning of activities in the polar regions.

The satellite mission will respond to the priority requirements of the agricultural user
community, for improving sustainable agricultural productivity at field-scale in a world
of increasing water scarcity and variability. It will carry a high spatial-and temporal res-
olution thermal infrared sensor to provide observations of land-surface temperature.
Such measurements and derived evapotranspiration indicators are key to understand
and respond to climate variability, manage water resources for agricultural production,
predict and monitor droughts and also to address land degradation, hazards such

as fires and volcanoes, coastal and inland water management as well as urban heat
island phenomena.

The satellite mission will provide additional information that cannot be gathered by the
Copernicus Sentinel-1 C-band radar mission, since it would carry an L-band SAR, whose
lower frequency L-band signal can penetrate through many natural structures such as
vegetation, dry snow and ice. It will be used in support of forest management, to mon-
itor subsidence and soil moisture and to discriminate crop types for precision farming
and food security.
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The Copernicus services deliver value-added information products in six thematic areas:

The Copernicus Atmosphere Monitoring Service (CAMS) continuously monitors the com-
position of the Earth’s atmosphere at global and regional scales and delivers accurate and
ATMOSPHERE reliable information and forecasts related to air pollution and health, ozone hole monitoring,
solar energy, greenhouse gases and climate forcing. ECMWF implements CAMS Under a
Contribution Agreement from the European Commission.

The Copernicus Marine Environment Monitoring Service (CMEMS) provides regular and
systematic reference information and forecasts on the physical and biogeochemical state,
variability and dynamics of the ocean and marine ecosystems for the global ocean and the
European regional seas. Mercator Ocean International implements CMEMS on behalf of the
European Commission to implement CMEMS.

The Copernicus Land Monitoring Service (CLMS) delivers geographical and environmen-
tal information on the land cover, which includes land cover characteristics and changes,
land use, vegetation state, water cycle, snow and ice, phenology and earth surface energy
variables. Since 2022, it also operates the European Ground Motion Service. The CLMS is
jointly implemented by the European Commission’s Joint Research Centre and the European
Environment Agency.

The Copernicus Climate Change Service (C3S) provides authoritative information about
the past, present and future climate, as well as tools to enable climate change mitigation

CLIMATE . . ) ) .

CHANGE and adaptation strategies by policymakers and businesses. C3S is implemented by the

European Centre for Medium-range Weather Forecasts (ECMWF) on behalf of the European

Commission.

The Copernicus Emergency Management Service (CEMS) delivers on-demand geospatial
information for emergency situations and humanitarian crises that arise from natural or man-
made disasters anywhere in the world and provides early warning and monitoring information
for floods, wildfires and droughts. The CEMS is implemented by the European Commission’s
Joint Research Centre.

The Copernicus Security Service (CSS) is a dedicated service to deliver information that
helps the European Union improve crisis prevention, preparedness and response and to
face security-related challenges in the areas of maritime surveillance, border surveillance and
support to European Union external action. The European Commission has entrusted the
European Maritime Safety Agency (EMSA), the European Border and Coast Guard Agency
(FRONTEX) and EU SatCen with the operation of the different components of the CSS. CSS
services are only accessible to authorized users.

@ SECURITY

The massive amount of data and information produced in ~ was inaugurated in January 2023, and the EUMETSAT-

the context of Copernicus — representing tens of tera- managed EUMETCast platform. In addition to the above
bytes every day — are freely available and accessible to platforms, several Copernicus services have developed
any citizen or any organization around the world thanks their own online platform, which provides users with

to a full, free and open data policy. access to information and forecasting products, associated

documentation and support services for their use. 1,000+
Considering the amount of data to be exploited, tradi- Copernicus products are available to users in total.

tional processing chains have today reached their limits.

Copernicus data are delivered to their users through To fully tap the potential of Copernicus data, in 2017,
a variety of online data access platforms,' such as the the European Commission launched the development
ESA-managed Copernicus Data Space Ecosystem, which of five cloud-based platforms: the Copernicus Data and

31 Refer to www.copernicus.eu/en/access-data for further information on data access.
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Information Access Services (DIAS). Each DIAS provided
access in a virtual environment to all Copernicus data
and information, as well as tools and utilities to process
them in the cloud without having to download massive
amounts of data. Building on the experience gained
with the launch of the DIASes, a new Copernicus data
access service, referred to as the Copernicus Data Space
Ecosystem,®? was launched in January 2023. This service
is part of the Copernicus activities delegated by the
European Commission to the European Space Agency
and aims at harmonizing and streamlining the Copernicus

Data Access framework through a single platform to

2.3 GOVSATCOM

“GOVSATCOM is a crucial pillar
of the EU Space Programme.
While Copernicus and EGNSS
provide the necessary data,
services and products, growing
security threats require means
of communication that is
robustly protected against
interference, interception,
intrusion, and other risks.

With GOVSATCOM the
European Union will make
another step into securing its
strategic autonomy in space.”

Rodrigo da Costa
EUSPA Executive Director

%2 https://dataspace.copernicus.eu
 https://ec.europa.eu/commission/presscorner/detail/en/ip_22_7374

better access and exploit the Copernicus Data. The new
service will be fully operational in July 2023 after a pro-
gressive phase-in period corresponding to the phasing
out of the current data distribution service, leaving time
for users to migrate and familiarize themselves with the
new service interfaces.® In parallel, EUMETSAT, ECMWF,
Mercator Ocean International and EEA operate the
WEKEO cloud-based platform, which provides access to
a variety of Sentinel data and to products and informa-
tion from the Copernicus Atmosphere, Ocean and Land

Monitoring and Climate Change Services.

In a highly fragmented landscape, with telecommunica-
tions services being offered by both nationally owned
and commercial satellite infrastructures, a gap currently
exists between governmental satellite communications
(SatCom) needs and available solutions. As a result, key
missions, operations and infrastructures are exposed to
security risks. Access to secure SatCom services is key in
case of network interruptions (e.g., in case of natural or
human-made disasters), unavailability (e.g., in maritime
areas or in the Arctic region), humanitarian missions and
operations of critical infrastructure. This is where the
European Union GOVSATCOM (The European Union
Governmental Satellite Communications) programme

component comes into play.

Secure satellite communications that can be timely and
efficiently deployed are critical for governmental security
actors such as police, border guards, firefighters, civilian
and military crisis forces. SatCom services can assist in
securely operating response missions, which may not be
able to rely on the terrestrial networks or may be subject
to cyberthreats.

The GOVSATCOM programme component, which has
been launched by the European Commission as the
fourth component of the EU Space Programme (cur-
rently in pre-operational phase and the initial service is
foreseen in 2024), ensures the long-term availability of

reliable, secure and cost-effective governmental satellite


https://dataspace.copernicus.eu
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communications services for the European Union and
national public authorities managing security critical

missions and infrastructures.

In this context, GOVSATCOM complements the capabil-
ities offered by Copernicus, Galileo and EGNOS and will
provide assured and secured communications.

GOVSATCOM is intended to be a user-centred pro-
gramme with a strong security dimension across national
and civil-military boundaries and is one of the elements of
the Global Strategy for the European Union's Foreign and
Security Policy of June 2016. The Programme will contrib-
ute to the European Union response to hybrid threats and
provide support to both the European Union Maritime
Strategy and its Arctic Policy.

Three main use cases have been identified:

Crisis management, which may include civilian and
military by common security and defence missions
and operations, natural and human-made disasters,

humanitarian crisis, and maritime emergencies

Surveillance, such as border and maritime surveil-

lance or surveillance of illegal trafficking

Key infrastructures, including diplomatic work, police
communications and digital, energy and space infra-
structures, such as Galileo and EGNOS

For what concerns the specific use cases related to space

infrastructure, the following are mainly envisaged:

GOVSATCOM for the interconnection of remote
sites of the ground infrastructure (e.g., Galileo

Sensor Stations).

GOVSATCOM contributing to a better dissemination
of space data (e.g., EGNOS data, contribution to
a better dissemination of Galileo navigation data,

Copernicus data, etc.)

GOVSATCOM may also serve specific use cases, such as
providing connectivity to the Arctic region, for machine
to machine (M2M) and Internet of things (loT) communi-
cations, as well as for remotely piloted aircraft systems

(RPAS) command and control.
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Although the primary focus is on continental Europe and
its neighbouring regions (Africa, Mediterranean, Middle
East Asia, Arctic, Atlantic), GOVSATCOM services are
planned to support crisis management missions in areas
according to specific needs from authorized users. They
will cover the crisis area with connectivity and will be
made available in less than 48 hours.

Implemented in close collaboration with EUSPA, the

European Union Member States, the European External
Action Service (EEAS), and with a large number of other
European Union agencies and actors, GOVSATCOM will
provide an appropriate level of European independence
in terms of technologies, assets, operations and ser-

vices. GOVSATCOM will also provide support to several
European Union policies, but above all, it will strengthen

European Union capacity to protect its citizens.

EUSPA is responsible for coordinating the GOVSATCOM
user network and analysing user needs and requirements
to build a user perspective and assess market trends.
EUSPA also generates market and user technology
intelligence focusing on space services for governmental
users and synergies between the secure services offered
by the space programme components. Finally, EUSPA
supports the definition of the security baseline and man-
ages the development of the architecture for the secure
ground infrastructure, also known as Hub, which will be in
charge of aggregating the supply and making it available
to the users.

During the first implementation phase running until 2025,
EU GOVSATCOM will use the capacities and services
provided by existing national SatCom systems and
accredited service providers. Access to these existing
infrastructures will be provided through one or several
operational hubs interconnecting the users and the
operations centres of the different SatCom suppliers in a

smart and secure manner.

Should the first phase be insufficient to cover the evolv-
ing demand, a second phase might see additional
bespoke space infrastructure or capabilities being devel-
oped through one or several public-private partnerships
beyond 2025.3

3 https://defence-industry-space.ec.europa.eu/govsatcom_en and https://www.euspa.europa.eu/european-space/govsatcom
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2.4 IRIS?

Acknowledging the changing nature of the space
ecosystem and to better address current and future
challenges, European Union co-legislators reached

a provisional agreement on a regulation establishing

the European Union secure connectivity programme for
the period 2023-20273% on 17 November 2022.

The co-legislators then adopted the Regulation (EU)
2023/588 on 15 March 2023, establishing a Union Secure
Connectivity Programme (IRIS#IRSS) for the period from
2023 until 2027.%

The programme sets goals for the European Union to
deploy a European Union satellite constellation called
“IRIS?" (Infrastructure for Resilience, Interconnectivity and
Security by Satellite), which will enable secure communi-
cation services by 2027.

IRIS?will be based on a multi-orbital constellation, com-
bining the benefits offered by low earth (LEO), geosta-
tionary (GEO), and medium earth orbit (MEO) satellites.
It will comprise a space, ground and user segment,
designed, built and operated to address a diverse range
of services. It is set to provide secure communication
services to the European Union and its Member States as
well as broadband connectivity for European citizens, pri-
vate companies and governmental authorities. This new
component of the EU Space Programme will put an end
to dead zones in Europe as well as the whole of Africa
using the constellation’s North-South orbits through

a resilient and ultra-secure space and ground-based
system. It may include the development and launch of up
to 170 LEO satellites between 2025 and 2027.

Relying on quantum cryptography through the European
Quantum Communication Infrastructure (EuroQClI),%

and enhanced cybersecurity through a secure-by-design

approach for the infrastructure, the system will bring

an unprecedented security to its users, divided in three
security levels, among accredited commercial services,
to robust governmental services and to enhanced (high

degree of confidentiality) services.

The system will support a large variety of governmental
applications, mainly in the domains of surveillance (e.g.,
border, maritime), crisis management (e.g., humanitarian
aid, maritime emergency, civil protection) and connec-
tion and protection of key infrastructures (e.g., secure
communications for European Union embassies, trans-
port and space infrastructure). The system will also allow
mass-market applications, including mobile and fixed
broadband satellite access, satellite trunking for B2B
services, satellite access for transportation, reinforced
networks by satellite and satellite broadband and cloud-

based services.

Complementing Copernicus, Galileo and EGNOS, the
system will also open more opportunities for syner-
gies between already existing components of the EU
Space Programme. For instance, the synergies between
Earth observation, SatNav and SatCom can be useful,
among others, for addressing maritime emergencies and
supporting disaster management. Synergies have been
demonstrated to play an important role when address-
ing the SDGs, where EGNSS and Copernicus synergies
have been highlighted already in the previous report of
this series. Synergies with satellite communications are
deemed even more important.®®

EUSPA is already actively involved in building secure
satellite communication infrastructure for Europe through
the coordination of the first phase of GOVSATCOM on
which IRIS? will be based.®

3 https://ec.europa.eu/commission/presscorner/detail/en/STATEMENT_22_6999
% https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32023R0588&from=EN
3 https://digital-strategy.ec.europa.eu/en/policies/european-quantum-communication-infrastructure-euroqci

3 Baumgart, André and Vlachopoulou, Eirini loanna and Del Rio Vera, Jorge and Di Pippo, Simonetta. (2021). “Space for the Sustainable Development
Goals: mapping the contributions of space-based projects and technologies to the achievement of the 2030 Agenda for Sustainable Development.”

Sustainable Earth. 4. 10.1186/542055-021-00045-6.

3 https://defence-industry-space.ec.europa.eu/eu-space-policy/eu-space-programme/iriss_en
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2.5 SPACE TRAFFIC MANAGEMENT

The European Union approach to
space traffic management (STM)

To ensure a safe, secure and sustainable use of space, the
EU Space Programme has defined the European Union
approach for space traffic management (STM).

There are various challenges in today’s space:*°

More than 1 million debris items larger than 1cm are

orbiting the Earth, an ever-increasing number.

Currently, more than 1.7 million satellites have

been registered with ITU to be launched in the next
decade. This rapid growth of satellite deployments
could further exacerbate the issues of space debris

and increase collision risks.

Increasing congestion in space is threatening the
viability and security of space infrastructure and

operations.

Such an environment is likely to increase the risk to space
activities, where collisions could create hundreds of new
debris particles and could severely damage or destroy
active satellites, resulting in significant disruptions to

services.

European Union Space Traffic Management (STM)*!
encompasses the means and the rules to access, conduct
activities in, and return from outer space safely, sustaina-

bly and securely. STM relates to the following elements:*

Space situational awareness (SSA) activities, includ-
ing space surveillance and tracking (SST)

Orbital debris mitigation and remediation
Management of space orbits and radio spectrum

The entire life cycle of space operations, including
launch phase, in-orbit operations of spacecraft, and

end-of-life de-orbit operations

Re-entry phase of spacecraft (both controlled and
uncontrolled)

EXHIBIT 7. ILLUSTRATION OF SPACE DEBRIS

Credit: SST Corporation (2022)

Space situational awareness

To mitigate the risk of a collision between European
space assets — such as Galileo, EGNOS, Copernicus
and GOVSATCOM satellites — and other spacecraft and
debris, the European Union established a set of capa-
bilities through the space situational awareness (SSA)

component of the EU Space Programme.

SSA is an essential component of the EU Space
Programme. By providing comprehensive knowledge and
understanding about space hazards, SSA plays a key role
in ensuring the safety and security of the European econ-
omies, societies and citizens who rely on space-based
capabilities and applications such as communication,

navigation and observation applications.

SSA covers three areas:

Space surveillance and tracking (SST) of human-

made objects

Space weather monitoring and forecast of solar

activity, and other phenomena

Near-Earth objects (NEO) monitoring (only natural
space objects)

“0 https://defence-industry-space.ec.europa.eu/system/files/2022-02/Factsheet%20-%20Space %20Traffic%20Management.pdf
1 https://defence-industry-space.ec.europa.eu/eu-space-policy/eu-space-programme/eu-approach-space-traffic-management_en

“2 https://ec.europa.eu/commission/presscorner/detail/en/QANDA_22_923
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EU SST is the operational pillar of the European Union
approach to space traffic management. It is essential for
protecting space-based infrastructure, facilities and ser-
vices. EU SST uses a network of ground- and space-based
sensors and other infrastructure to survey, track and pro-
tect artificial space objects orbiting Earth. It is composed
of three service functions:

N Collision avoidance to mitigate the risk of col-
lision between satellites and space objects.
Over 135 public and private organizations from
23 European Union Member States currently benefit
from this service

N Monitoring atmospheric re-entries of de-orbited
objects, controlled or non-controlled

N Fragmentations in orbit to monitor the creation of
space debris caused by fragmentations of satellites
(generally after the end-of-life)

Fact

Following the European Commission's decision of 3 June
2022,% EUSPA has taken responsibility for the Programme’s
SST Front Desk operations service. Specifically, this service
is being implemented by the EUSPA Galileo Security
Monitoring Centre (GSMC) in Madrid.

The operational information is built by the SST
Partnership made of European Union Member States,
from the SSA assets and national operations centres that
are owned by the Member States.

The Front Desk is the main interface to deliver SST infor-
mation and services between the SST Partnership and the
users’ community, including activities related to user coordi-

nation, service performance, engagement and promotion.

In addition to its SST Front Desk responsibilities, EUSPA
contributes to the system'’s security monitoring, par-
ticularly establishing the security requirements needed
to shape the SST network in support of the European
Commission and the EU SST Partnership.*

Over 268 satellites were monitored,

+/- 300,000 measurements per

day performed, and 435 collision
avoidance events and high interest
events (more than 1 per day)
recorded by EU SST in 2021

3 www.euspa.europa.eu/newsroom/news/euspa-takes-space-surveillance-and-tracking-helpdesk-2023

* www.euspa.europa.eu/european-space/space-situational-awareness
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3.

HOW EU SPACE

ADDRESSES THE IDENTIFIED
SUSTAINABILITY CHALLENGES

3.1

Space-based data and services have the potential to pro-
vide support for addressing all the sustainability challenges
previously identified and thus contribute to the achieve-
ment of the objectives, guidelines and recommendations
featured in the "Space2030" Agenda, including regional

strategies, such as the European Union's Green Deal.

Earth observation is becoming more and more used as

a key source of information, as it has undisputed advan-
tages for data-driven decision-making. Data acquired
through satellites are systematic and consistent, provid-
ing a source of reproduceable information from a very
limited set of sensors under the scrutiny of the scientific
community. Additionally, using Earth observation is
cost-effective as opposed to time-intensive or sometimes
even inaccurate manual reporting or reporting based

on a plethora of sensors, each of which being a possible
source of inaccuracies. Furthermore, satellites can assess
phenomena remotely, even in regions where the physical
access of people is difficult, for example, for geographical

or political reasons.

Satellite navigation data, on the other hand, has become,
in the last decades, a somewhat hidden but fundamental
component of many every day applications: since May
2000, when the accuracy-degrading selective availability
on the GPS navigation signals was removed, the market
for GNSS applications services and applications continues
to bloom. From transportation to consumer solutions,
from agriculture to timing and emergency management

applications, there is basically no field of application in

29
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which the almost 7 billion GNSS receivers installed (almost
as many GNSS receivers as persons) nowadays fail to pro-
vide relevant socioeconomic benefits directly to their users,
to the related industry, and thus to society as a whole.
Going forward, GNSS and Earth observation markets are
set to become even more relevant, with the related global
GNSS- and Earth observation-enabled revenues set to
reach almost €500 billion by 2031 (they were around €200
billion in 2021) according to the latest EUSPA estimation.

Finally, SatCom can underpin, secure and complement
a myriad of GNSS/Earth observation applications,
addressing different challenges. For example, when
disaster strikes and ground stations are destroyed or in
a communications-denied environment, SatCom can be

used to coordinate emergency response actors.

Within this context, EU Space provides a comprehensive

contribution:

Copernicus, with over 20 TB of geodata delivered
every day, is the largest Earth observation data
provider and the third biggest data provider in the

world

EGNSS

EGNOS, which provides improved GNSS (GPS and
GPS + Galileo in the near future) positioning and
integrity, addressing the safety of life navigation
to aviation or location-based services for maritime

and land-based users over Europe
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EXHIBIT 8. THE EUSPA EO AND GNSS MARKET SEGMENTATION

17

MARKET
SEGMENTS

AGRICULTURE
AVIATION AND DRONES

APPLICATION
DOMAINS

184

SPECIFIC
APPLICATIONS

¢ Biomass monitoring

¢ Deforestation/degradation

BIODIVERSITY, ECOSYSTEMS
AND NATURAL CAPITAL

CIMATE SERVICES

CONSUMER SOLUTIONS,
TOURISM AND HEALTH

EMERGENCY MANAGEMENT
AND HUMANITARIAN AID

ENERGY AND RAW MATERIALS

ENVIRONMENTAL
MONITORING

FISHERIES AND AQUACULTURE
FORESTRY

INFRASTRUCTURE

INSURANCE AND FINANCE

MARITIME AND INLAND
WATERWAYS

RAIL
ROAD AND AUTOMOTIVE
SPACE

URBAN DEVELOPMENT AND
CULTURAL HERITAGE

* Galileo, which is the only global satellite navi-
gation system intended primarily for civilian use
with an offer of services designed for commercial
use rather than for military purposes. Galileo
offers unique global and free services, such as
OS-NMA, which increases robustness to spoofing,
HAS, which will provide high-accuracy service at a
global scale or SAR, which helps to quickly locate
people in distress while they are ensured their

request for help has been received

N GOVSATCOM, will soon provide secure and cost-
efficient communications capabilities to the European
Union and its Member States, including national
security actors and European Union agencies and
institutions, supporting crisis management (natural or
human-made disasters, humanitarian crises, and mari-
time emergencies), maritime or border surveillance or

support key infrastructure operation and monitoring

> monitoring

Exemplicative:
FORESTRY ¢

Forest inventory monitoring

* Forest vegetation health
monitoring

¢ lllegal logging monitoring
e Automatic steering

¢ Forest exploitation
certification

* Forestry asset management

® Forestry machinery guidance

N Other EU Space components and services in the
future, such as STM, EWS or IRIS? will further com-

plement and enhance the EU Space capabilities

This section aims to assess, in a descriptive manner and
by means of use cases, how the use of EU Space (EGNSS
and/or Copernicus and/or GOVSATCOM) contribute to
overcoming the challenges of a world of 8 billion people.
For each of the challenges identified in section 1.2. and
following the logic depicted in the exhibit 9 on the next
page, following items are provided:

N Anintroduction characterizes the challenge by
providing information of current and future pros-
pects regarding the particular challenge consid-
ering the current trends are maintained and what
is the risk associated with a “no action scenario”.
Furthermore, a general introduction explaining what

space can offer in general is provided, including a
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EXHIBIT 9. METHODOLOGICAL APPROACH

EXEMPLIFICATION
OF SPECIFIC

ASSESSMENT OF
EU SPACE CONTRIBUTION

CHALLENGE

CHARACTERIZATION

EU SPACE
CONTRIBUTION

Definition of the chal-
lenges, relation with
global agendas, risks
associated with a no risk
scenario and a high lev-
el explanation of space
contribution

[§”Introduction”]

A. SERVICE LEVEL ANALYSIS

Qualitative assessment of how relevant
are EGNSS, Copernicus, GOVSATCOM
and their individual services in tackling
the challenges

Provision of use cases
able to demonstrate
EGNSS and Copernicus
relevance

[§"”Use cases”]
B. APPLICATION LEVEL ANALYSIS

[§”EU space specific support”]

Identification of the applications enabled
by EGNSS and/or Copernicus able to
support the challenges fulfillment

non-exhaustive description of what the different Report provides an exhaustive list of applications

technologies could do in view of the challenge. underpinned by EU Space which is used to under-
. " stand where the contribution of the four EU Space
The second part emphasizes the “EU Space specific . N
o components is stronger. Additionally, the EUSPA
support” and assesses the EU Space contribution to
. . Market Report features 17 market segments, each
each sustainable challenge, followed by a dedicated . . o
. addressing users as well as providers with different
analysis performed at two levels: s . .

characteristics and needs, trying to minimize overlap.

EU Space component level, analysing EGNSS
(Galileo and EGNOS), Copernicus and GOVSATCOM
components, including the analysis of their ser-
vices, by assessing the relevance and applicability
of the individual services of three EU Space com-
ponents (EGNSS, Copernicus and GOVSATCOM®)
for the identified challenges; The relevance of

the different EU Space components services is
qualitatively assessed according to their relevance
for the challenge using different criteria such as
strategic value, growth potential, socioeconomic

The market segments are a way of understanding
the different economic dimensions underpinning

the challenges and are by no means unique.

Finally, the last section provides real-life examples of
EGNSS, Copernicus and/or GOVSATCOM usage by
means of relevant use cases, including the ones from
European Union-supported research and design
initiatives such as H2020 and Horizon Europe,*® pro-
viding tangible examples of the use of EGNSS and
Copernicus.

benefits, etc.

Application level,* by identifying EGNSS- and Exhibit 9 above provides a representation of the three

Copernicus-based applications and their relevance steps methodology approach used to showcase the
and contribution to "8 billion world” challenges. EU Space contribution with regard to the selected
This analysis leverage uses the 2022 EUSPA EO and  challenges.

GNSS Market Report# as a taxonomy. The Market

4 Based on preliminary mapping of potential GOVSATCOM applications; This analysis includes not only operational services but also services that will be
rolled out soon, expanding the applicability of satellite communication services.

% While analysis at the space components/services level assesses also the GOVSATCOM contribution, the one at application level is only focusing on
EGNSS and Copernicus as only these two components were included in EUSPA EO and GNSS Market Report.

47 Within this classification, the GNSS and Earth observation market is segmented in groups called “market segment” underpinning homogeneous fea-
tures (e.g., type of users, requirements, etc). Each market segment is further segmented in application domains (i.e., families of homogenous applica-
tions) and specific applications.

* More details are available at: https://research-and-innovation.ec.europa.eu/funding/funding-opportunities/funding-programmes-and-open-calls/hori-
zon-europe_en


https://research-and-innovation.ec.europa.eu/funding/funding-opportunities/funding-programmes-and-open-calls/horizon-europe_en
https://research-and-innovation.ec.europa.eu/funding/funding-opportunities/funding-programmes-and-open-calls/horizon-europe_en

32 | EU SPACE SUPPORTING A WORLD OF 8 BILLION PEOPLE

EXHIBIT 10. QUALITATIVE ASSESSMENT OF THE RELEVANCE OF EU SPACE COMPONENTS SERVICES FOR THE

IDENTIFIED CHALLENG

ES (STEP 2.A)

Note: For the sake of completeness and simplicity, access to Copernicus open data, given its importance for the development of downstream space-
based applications and services, was added at the level of the Copernicus Services.
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The overview of the relevance of individual services of

EU Space components (EGNSS, Copernicus, GOVSATCOM)
for all the identified challenges is shown in exhibit 10, while
in the following sections, the analysis of the relevance of
EU Space components services is additionally underpinned

by some examples of products and applicability.

As can be seen in exhibit 10, EGNSS (Galileo and EGNOS
together) and Copernicus support all seven identified
challenges, while GOVSATCOM contributes to six chal-
lenges. Indeed, each of the EU Space components can
greatly contribute to the "8 billion world" challenges
separately, however, the full potential is unleashed by its

synergies and complementarity.

Zooming in on the services of the four EU Space
Programme components (EGNSS, Copernicus,
GOVSATCOM, step 2.A), the analysis revealed that four
services (Galileo Open Service, Copernicus C3S and CEMS
but also Copernicus data) contribute (significant rele-
vance/contribution) to tackling all seven challenges and
that 10 of the 17 services (>55 per cent) analysed support
for at least four challenges. More importantly, the joint
use of the four EU Space components services (synerg