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RESUMEN

La ciencia, la tecnologia y la innovacion (CTI) han sido siempre un aspecto fundamental de
las relaciones internacionales, especialmente en el avance de las actividades espaciales. El
sector espacial ha sido un area pionera dentro del campo de la ciencia, la tecnologia y la
innovacién (CTI), con un impacto significativo y de gran alcance en el orden mundial. La
carrera espacial entre Estados Unidos y la Unidén Soviética desempefid un papel importante
en el contexto de la Guerra Fria. Desde la conclusion del siglo XX, el orden internacional ha
experimentado un proceso de transformacidén sistémica, durante el cual la ciencia, la
tecnologia y la innovacién (CTI) han asumido un papel fundamental. En este contexto de
nuevo sistema internacional, asistimos al advenimiento de una nueva era espacial. Esta nueva
era espacial se caracteriza por la aparicion de nuevas tendencias, actores, tipos de
interacciones y procesos en el espacio, que estan ejerciendo un impacto significativo en la
configuracién del orden mundial. Esta presentacion examina los multiples retos a los que se
enfrenta la comunidad cientifica a la hora de comprender la conexion entre la CTI, las
relaciones internacionales y las actividades espaciales.

Palabras clave: CTI en el espacio ultraterrestre, sistema espacial, relaciones cientificas
internacionales, relaciones espaciales internacionales, carrera espacial.

ABSTRACT

Science, technology, and innovation (STI) have consistently been a pivotal aspect of
international relations, particularly in the advancement of space activities. The space sector
has been a pioneering area within the field of science, technology, and innovation (STI),
having a significant and far-reaching impact on the global order. The space race between the
United States and the Soviet Union played a significant role in the context of the Cold War.
Since the conclusion of the 20th century, the international order has undergone a process of
systemic transformation, during which science, technology, and innovation (STI) have
assumed a pivotal role. In this context of a new international system, we are witnessing the
advent of a new space age. This new space era is characterized by the emergence of new
trends, stakeholders, types of interactions, and processes in space, which are exerting a
significant impact on the configuration of the world order. This presentation examines the
multiple challenges facing the scientific community in understanding the connection between
STI, international relations, and space activities.

Keywords: STI in outer space, space system, International scientific relations, International
space relations, space race.
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How can | contribute to the
? discussion on “Innovation and
i Knowledge for a Better Future”?
L P
'y | . ’ o Therole of STl in the space activities
-
o The interconnection between the STI, outer
space and international relations
o The evolution of the scientific -technological
space race
Approach:

« Interdisciplinary

+ Looking at STI from
Social Science

+ Macro-
level/Systems
analysis
Space Race
21% Century
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Overview:
1) Introduction

2) Relevance of STI
3) STI & Outer Space in the 20t Century
4) STI & Outer Space in the 21 st Century
Actors
Dynamics

Processes
Space Agenda

Ny /////////4
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1. Introduction

Let me show you
some pictures
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On October 13 2024, the 71-metre-tall (242 ft) Super Hesvy booster propelled a 3,000tonne rocket into

\

=

\

© AFP via Gelty Images

What do all these
pictures
have in common?

»>Historical Evolution of the STl and Space Activities
> . .
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2. Relevance of STI

NN\ )

Science, Tech & Innovation always had
significant Implications for the World Order

Science, Technology and Innovation (STT) is defined as a
sct of scientific tasks linked together, and with other
socioeconomics dimensions within the international

system with eNOrMOUS CONSEQUENCES 10 ACIOLS,

configuration of the international system. It is considered
a unique and complex empirical phenomenon that has
become in a key factor within the international relations”
(Del Canto Viterale, 2019: 33.34).

NN\ )

The relative strengths of the leading nations in world
affairs never remain constant, pnncipally because of the
uneven rate of growth among different societies and of
the technological and organizational breakthroughs which
bring a greater advantage to one society than to another.”

Paul Kennedy
“The Rise and Fall of the Great Powers Economic
Change and Miltary Confiict from 1500 to 2000
(1987)

INTERACTION BETWEEN IR & ST1
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3. STI & Outer Space in the 20* Century
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Fathers of Space First Space Organizations

» KonstantinTsiolkovsky- Russia > » GIRD / GDL
& 103
] » Hermann Oberth- Rumania, Germany

s

~

n » RobertGoddard-
.
" o
n » RobertEsnaultPeiterie - France

? » Wemhervon Braun - Germany
Ly

[y
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Ag/ V2

» SergeiKorolev-

German rocket scientist Wernher

von Braun's brairx 1 the A-4 (V-2) missile

essfully from PFeen NG L raveleC 115 miles

» The Uquid -propellant rocket was the world's first
long-range combat-ballistic missile and first
known human artifact to enter outer space

» Itwas the progenitor of all modern rockets
ncluding those used by the United States and
Soviet Uni Grams

» It proved aorcnarly deadly in the war and was
the precursor (o the Intercontinental Ballistic

Missiles (ICBMs) of the postwar era

New International Context: Cold War

)
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=== | The New Pork Times. =0

SOVIET FIRES EARTH SATELLITE INTO SPACE:
IT IS CIRCLING THE GLOBE AT 13,000 M. P. H.:
SPHERE TRACKED IN 4 CROSSINGS OVER U. 5.

Cold War - Space Race — Moon Race

CORETONNN YEADBEX

HA NYHE!

NN\ w

Geopolitics of Space in the Cold War - Phases

PHASE 1: Beginning of the Cold War/Space Race (1947/1961)
PHASE 2: The Space Race (1961/1972) |

PHASE 4: Star Wars (1981/1985)

PHASE 5: End of the Cold War (1985/1991)
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Oct. 1957 -
Sputnik 1

Ape. B61 - Gyin

into space s May 25, 1961 speach
Feb. 1967 - Soviet
Lunar Program

Salyut 1- April
wn

A\\\\

Space Cooperation

Cold War (1947-1991)
= International Astronautical Federation (1951)
= International Geophysical Year (2957 -58)
UN Institutions COPUOS/UNOOSA (1959
Dryden-Blagonravov agreement (1962)
Interkosmos (1667)
Space Law (1967 -79)
o Outer Space Treaty - OST (2987)
Rescue Agreement (1968
Liability Convention (1972
o Regstration Convention (1975
¢ Moon Agreement (2979
= Apollo-Soyuz Project (1975)
= European Space Agency (1975

A\

Toward the End of the Cold War

On March 23 1983, President Ronald Reagan proposed the
Strategic Defense Initiative . also known as the Star Wars
Program, which involved sending arms into space Lo protect

the US from missile attacks

Main hypothesis. Collapse of the Soviet Union

= The Soviet Union's failure Lo compete with the United States
n the new dimensions offered by the scient

lion, fundamentally in the development

ical resvoly

of new technology

Two main Space Projects:
» TheSDI

» Space Station Freedom
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U.S. Hegemony in the ‘90s (Moltz, 2019)

» U.S. winner of the Cold War -George H\W. Bush-State of the Union Address
(28/01/1992)

» The United States technocratic dominance in space

» The United States space accomplishments included

= The successful operation of the Space Shuttle program

= The successful partnership with Russia in the Shuttle/MIR program,

= Leadership in organizing the agreement and construction of thentemational
Space Station (ISS),

= Commercialization of the military GPS system (a vast windfall for US companies),

= The reestablishment of military space launch reliability under the Evolved
Expendable Launch Vehicle program

International Space Station (1998)

» January 26 1998. senior government officials from
25 countries met in Washington DC and signed
agreements establishing the framework for
cooperation among the partners on the design
development. operation and utiization of the

International Space Station.
» Original Participants
7 Germany - DLR ¢ Uniod Sates - NASA
4 maly-Asl 7 Russh - Roacosmas
7 Nethedands 7 Canada-CSA
< Norway - NSC < Japan - JAXA
< Spain-INTA 7 Eurcpa - ESA
7 Sweden - SNSB 7 Belgum
7 7 Y
7 /

Danmark - DNSC
France - CNES

» Construction began 1998 / First Crew 2000

0 . e.gufosa

IvVERSITY OF

NORTH DAKOTA.

4. STI & Outer Space in the 21st Century
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Bipolar System Unipolar System Multipolar System?
= Two space powers * Newemergent space = Numerous space powers
= Cold War/Space Race powers = Repolarization

= US space leader = Space blocs

Space Cooperation

Current and Emerging Geopolitical “Hot Spots”™

s e - -
e - =
— p—
ot e vl e s . .
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I -
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Economist
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e Diplomacy

mmnenew

SPACEAGI

NN\ )

i T sTanes:
Understanding the m SHow
Increasing o\
Complexity of the . NOWSTATE 1
Space System e

P OIGYNGO
Space
Governance
« Militarization = Cooperation
* Commercialization * Competition
= Space Exploration = Conflict

m’ﬂamuw Defense = Asymmetries m

AN\

ACTORS

LI}L?SfPA‘CE‘STuolts //////////
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Education
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Number of Satellites by Country

Number of satellites ener cwned

National
Space
Policy
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U.S. Private Sector

1503 [COPUOS - UNDOSA)

Speciulond 1GOs (CD, ITU, )CAD)
Blateral/Mokiucerd Agreements (Artemmis Accords,
WLSCO, BRICS)

©  NGOs [IAF, IAA, 1A%, Mars Sodety)

o00

o Europesn Spece Agency (ESA)

©  The Eurogman Usion Agency for the Space Programme
[fusm)

o Aska Pacic Rmgional Spuce Agency Forum (APRSAF)

o AskePudfic Space Cooperstion Omnganiation (APSCO)

o The Anb Spuce Cooperstion Group (ASOG)

o Latin Americen and Carbbes Space Agency (ALCE)

o African Space Agency (AfSA)

> Nasioosl

Nutional Space Agencies [NASA, ONSA, ONES, SRO, JAXA)
Universities/Lads (P UPP, UNIWVERSEN)

Milltary Foroes [KV, USSF, MASSH)

Private Socior (SouanX, -Spwce, Ortomapace, Skyroct)

o Ottes (Howston, Mowow, Todouse, Bejing, Adelside)
o Regons (Calfornie, East England, Southern Karto, Quebec)

(Del Canto Vierale, 202

A\

DYNAMICS

UND Space STuiES // // /// // /
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Space Dynamics
Cooperation/ Conflict/
Collaboration Confrontation

Competition

\

NN\ )

New Balance of Space Power

Pagina 49 de 495



Actas del IX Congreso de Investigacion, Desarrollo e Innovacion de la Universidad Internacional de
Ciencia y Tecnologia

N\

& Svplafns
YRD

—
L=}
L

NN\

At this very moment...

Expedition 71" to the ISS

Ukraine’s War - since Feb. 2022

- — g 22
it T
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AN\

PROCESSES
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Space Processes

| Militarization/Weaponization

[ Commercialization & Privatization

Global/ National Governance and
Regulation

] Tech Development and Application

AN\

Militarization/Weaponization of Space

» The militanzation of space involves the placement and development of weaponry and military
technology in outer space

» Itis an ongoing process. In fact, almost  95% of satellites can be used militaristically .

» Recent years have seen various world powers announcing ther  intention to conduct military
activities in space - US, Russia, China, India, Japan

» The United States, Russia, France, Germany, Italy, Japan, China, India and Israel possess their own
reconnaissance satelites. Reconnaissance satellites are cbservation or communication satellites
deployed for military or intelligence purposes

SR ////////4
NN\

*I am not confident that *To explore the vast
we can achieve victory or cosmos, develop the
even compete in a space industry and
modern conflict, without build China into a space
space power," power is our eternal
dream.”

Gen. John W. Raymond President Xi Jinping -

(2020), Former Chief of China's Space Vision
Space Operations, White Paper- January
US Space Force 2022
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Space Industry

1) Space Communication; 2) Remote Sensing;
On-Planet 3) Space Launch; 4) Insurance; 5) Space
Tourism

1) Extraterrestrial Resources; 2) Space Mining; 3)
mmmnmms)

% Space Exploration w&:»wsfmubmmw
1) Space Cybersecurity; 2) Space Traffic
. Infrastructure Management; 3) Space Workforce; 4) Space
4 I e

AN w

A New Space Economy

»

\

...

Off-Planet

Global space netivity by estegery, 2023
ST

$348 billion (2017)
$423 billion (2019)
$570 billion (2023)
$1.1 trillion (by 2040)
$2.7 trillion (before ————
2050) i i

R ek e T
U8 Gt s Suigen

O 0O 00 O

R i
Source: Bank of Amrica Menll Lynch, 207
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EMERGING MARKETS IN THE NEW SPACE ECONOMY

TEARAL OOMING

Global Governance of Space

Exhibit 20: Development of national space liws andegulation (BofA/Merrill Lynch, 2027
Numter of Deaies netone 1ACH e 0 regAatons par yewr 15572012
| R Nonrd — Cgriiated vt o et e TSt
E «1
0
A =
é 63
a
a
B ]
1 a3
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New SgaceTech

Nors Shogand Rrecsiie aackrt decigned te
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SPACE AGENDA

Y/

or Drivers V4

UND SprAce STupies

UNIVERSITY OF NORTH DAKOTA

Space Megatrends

. Dty foe

4 N
y ' ',:\. \
Planetary Defense for
Growing number of collision with a space
actors involved object

(states/non-states)

R The new
il SPACEAG!
Privatization and

Wﬁm Space resources

and mining
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Lack of consensus

among space powers
- Space blocs

Debris in the space
Uust for space
superpowers)

Increasing space
asymmetries (launch
systems/space
power)
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Open Questions

»What role will play STl in space
activities?

»|s a space race among space powers
inevitable?

»In the context of ongoing geopolitical
tensions, it possible to pursue find
consensus among space powers?

Thank you
for your attention

) Q&A

UNIVERSITY OF

NORTH DAKOT,

UND Srace Stupies

Ui e Rk

El autor del trabajo autoriza a la Universidad Internacional de Ciencia y Tecnologia (UNICyT) a publicar
este resumen en las Actas del Congreso IDI-UNICyT 2024 en Acceso Abierto (Open Access) en formato
digital (PDF) e integrarlos en diversas plataformas online bajo la licencia CC: Attribution-NonCommercial-
ShareAlike 4.0 International (CC BY-NC-SA 4.0) https://creativecommons.org/licenses/by-nc-sa/4.0/.

La Universidad Internacional de Ciencia y Tecnologiay los miembros del Comité Organizador del Congreso
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