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Executive Summary

The proliferation of ballistic missiles is now a global 

phenomenon, as is the dissemination of space and  

satellite technologies. The Middle East is no exception to 

these trends. Several regional actors, including non-state 

actors, have acquired ballistic-missile capabilities, which 

offer unique military advantages and are increasingly 

seen as complimentary to traditional missile forces. 

In parallel, over the past two decades, regional states 

have ramped up their space ambitions, including the  

development of space-launch vehicles (SLVs) and estab-

lishment of regional space ports. This IISS research paper 

focuses on the nexus of ballistic-missile proliferation and 

the spread of space technologies in the Middle East, its 

implications for further proliferation and regional secu-

rity and stability, and the utility of diplomatic tools and 

measures for countering Middle Eastern ballistic-missile 

proliferation and achieving space security.

With a couple of exceptions, modern SLV develop-

ment has now largely decoupled from ballistic-missile 

programmes as the space industry has become more 

commercialised and the two types of systems have 

grown increasingly technologically divergent. But other 

dual-use space technologies, most notably satellite sys-

tems, are increasingly being adopted by regional states 

to enhance their military intelligence, surveillance and 

reconnaissance (ISR) capabilities. This shift could fuel 

the national pursuit of counter-space capabilities, of 

which the potential for conversion of ballistic missiles 

into direct-ascent anti-satellite (DA-ASAT) weapons is 

of particular concern for regional security and stability.

Existing international export-control regimes and 

monitoring mechanisms have historically helped to 

curb missile proliferation, but their efficacy in the 

Middle East has been limited and they are increasingly 

strained by technological advancements and geopoliti-

cal dynamics. However, the growing regional interest 

in the space domain has opened up new windows of 

opportunity for dialogue and confidence-building, 

with a view to eventually establishing a regional space- 

security architecture. Moving forward, policies should 

focus on encouraging legitimate space activities,  

fostering regional cooperation in space and maintain-

ing robust monitoring mechanisms to detect deviations 

from this trajectory.
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Introduction

The Middle East has been at the centre of international 

concerns about the proliferation of ballistic missiles 

since the Iran–Iraq War in the 1980s. As long-range 

weapons that are cheaper to acquire and maintain than 

traditional air forces, ballistic missiles appeal to many 

actors in the region – state and non-state alike – because 

they are perceived to advance and protect strategic 

interests through the threat or actual infliction of terror. 

Thanks to precision guidance systems such as Global 

Navigation Satellite Systems (GNSSs), ballistic missiles 

have become more accurate and can be increasingly 

used to strike military targets rather than fired indis-

criminately at civilian population centres – although 

striking population centres is still viewed as a legitimate 

use of force by some actors in the region.

The proliferation of ballistic missiles takes many 

paths, including direct proliferation from countries that  

manufacture ballistic missiles – such as China, North 

Korea and Russia – to countries that cannot manufacture 

them, through to countries seeking to extend the range of 

their short-range ballistic missiles (SRBMs) to medium-

range and even intercontinental ballistic missiles (MRBMs/

ICBMs) by disguising their efforts as a civilian space-launch 

vehicle (SLV) programme. In the Middle East, Iran and 

Israel have undertaken or are currently undertaking such 

efforts to develop longer-range ballistic missiles under the 

guise of building SLVs.

This IISS research paper focuses on the nexus of 

ballistic-missile proliferation and the dissemination of 

space and satellite technologies in the Middle East, and 

its implications for further proliferation and regional 

security and stability. This analysis is couched within 

the changing strategic context of missile proliferation 

globally as well as in emerging forms of regional eco-

nomic and geostrategic competition. Fundamentally, 

outside Iran, ballistic-missile proliferation no longer 

has any relevance to SLV development because of the 

widespread availability of commercial SLVs developed 

in China, Europe, Japan, South Korea and the United 

States and the access to space they provide to most 

other countries. Iran’s continued conversion of ballis-

tic missiles into SLVs is now no longer just a means for 

disguising MRBM and possibly intermediate-range 

ballistic missile (IRBM) or ICBM development but 

has also taken on a programmatic life of its own to 

meet the Islamic Republic’s growing space interests 

and requirements. Moreover, Iran’s development of 

Chabahar Spaceport indicates an emerging commer-

cial space imperative among Iranian decision-makers. 

Arab Gulf states, especially Oman, Saudi Arabia and 

the United Arab Emirates (UAE), seek to develop their 

own SLVs – through co-development or commercial 

investment and acquisition – as part of their ongoing 

intra-regional rivalry and perceived need for assured 

sovereign access to space. The emerging use of dual-

use satellite systems, such as high-resolution Earth-

observation and satellite communications, by regional 

countries for national-security purposes could 

drive the regional development of counter-space  

capabilities, including the conversion of ballistic  

missiles into direct-ascent anti-satellite (DA-ASAT) 

weapons. The use of ballistic missiles, along with 

cruise and hypersonic missiles and other uncrewed 

aerial systems, is no longer exclusive to the Middle 

East but rather a global phenomenon. The same is 

also true for the widespread use of satellite systems 

for military and other national-security purposes.  
(Photo by Corbis Historical/Historical via Getty Images)

Military personnel examine a Scud ballistic missile shot down by a 
MIM-104 Patriot air-defence missile during Operation Desert Storm
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Lastly, the global spread of ballistic, cruise and hyper-

sonic missiles is driving, in part, the use of satellites so 

that actors can exercise adequate strategic early warn-

ing, targeting, precision-strike and command-and-

control capabilities in a hyper-fast operational and  

strategic environment.

All of these trends mean that the current con-

ceptual focus on Middle Eastern ballistic-missile  

proliferation and its causes, and the diplomatic  

solutions traditionally proposed by Western powers, 

may well miss the mark and strategic character of what 

is actually happening in the region.
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1. Ballistic Missiles, Space-launch Vehicles 
and the Global Strategic Context

pilot recruitment and retention. The intensive training 

required for combat pilots, coupled with competitive 

pressures from the commercial aviation sector, has 

made it increasingly difficult and expensive for mili-

taries to maintain a robust cadre of experienced avia-

tors and highly specialised maintenance crews.3 Missile 

systems, which can be operated by smaller crews that 

do not require the same level of specialised train-

ing as combat pilots, offer a partial solution to these  

personnel challenges.

Investment in missile technologies by potential 

adversaries of the West and Middle Eastern countries 

has created a form of arms competition. As countries 

such as Russia and China develop and deploy advanced 

missile systems, Western militaries and those in other 

regions, such as the Middle East, have felt compelled 

to respond in kind to maintain strategic parity and 

ensure their ability to deter or defeat these threats. This 

dynamic has accelerated research, development and 

deployment of new missile systems across the spectrum 

of global military powers.

The Growth and Spread of Military 
Space Systems
The adoption of satellite systems for military and 

national-security purposes has similarly transcended 

regional boundaries to become a global strategic imper-

ative. Space-based assets are now integral to military 

operations, intelligence-gathering and national-security 

infrastructure worldwide. Advanced economies and 

emerging powers alike are investing in military satel-

lite communications, high-resolution Earth-observation  

satellites and space-based early-warning systems. The 

US, with its extensive network of military satellites, 

exemplifies this trend, but countries across Europe,  

Asia and even Africa are rapidly developing or acquir-

ing similar capabilities.4 This global militarisation of 

space reflects its growing importance as a strategic 

domain and the recognition of space-based assets as 

force multipliers in modern warfare.5

The Growing Global Development 
of Ballistic Missiles
The proliferation of ballistic and cruise missiles is now 

a global phenomenon. This shift is evident in the stra-

tegic priorities and military-modernisation efforts of 

countries worldwide that are investing heavily in these 

technologies and recognising their potential to reshape 

modern warfare and strategic deterrence. This global 

trend reflects a changing security landscape where 

precision-strike capabilities and the ability to penetrate 

advanced air-defence systems are increasingly valued.

The proliferation of ballistic and cruise missiles is 

driven by a combination of strategic, technological 

and economic factors that have collectively reshaped 

the landscape of modern warfare. At the core of this 

shift is the recognition that missiles offer a potent, flex-

ible and cost-effective means of projecting power and 

influencing adversary behaviour across a wide range 

of scenarios.

As potential adversaries develop and deploy more 

capable integrated air-defence systems (IADS), tradi-

tional air power faces growing challenges in access-

ing denied areas.1 Strategically, missiles – particularly 

those with advanced guidance systems and hypersonic 

capabilities – offer a potential means to overcome these 

defences, allowing for precision strikes against high-

value targets without risking either pilots’ lives or 

expensive and technologically advanced aircraft.

The economic rationale for missile proliferation is 

compelling when compared to the costs associated with 

maintaining and operating modern air forces. The grow-

ing expense of advanced fighter and bomber aircraft, in 

terms of initial procurement and ongoing maintenance, 

repair and overhaul (MRO) costs, has placed significant 

strain on military budgets. Missiles, while not cheap, 

often present a more cost-effective option for delivering 

payloads over long distances, especially when factoring 

in the life-cycle costs of crewed aircraft.2 

Personnel considerations have also played a role in 

this shift. Many militaries face ongoing challenges with 
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The dual-use nature of many satellite technologies 

has facilitated their rapid proliferation, as countries 

can develop ostensibly civilian space programmes 

with potential military applications. Countries such as 

India and Japan and members of the European Union 

are expanding their satellite constellations, citing civil-

ian and commercial needs, while also enhancing their 

military capabilities.6 Even smaller countries are enter-

ing the field, often through partnerships with private 

companies or by leveraging commercial satellite ser-

vices for military purposes.7 This global trend towards 

space-based military capabilities is reshaping strategic 

calculations, influencing arms-control discussions and 

raising new questions about space security and the 

potential for conflict in this domain.8 As more countries 

gain access to advanced satellite technologies, the inter-

national community faces growing challenges in man-

aging space traffic, mitigating the risk of space debris 

and preventing the use of kinetic weapons in space.9

The Rise of Commercial  
Space-launch Vehicles
The landscape of SLVs has undergone a dramatic trans-

formation since the early 2000s, shifting from a domain 

dominated by large national space agencies and estab-

lished aerospace prime contractors to a more diverse 

and competitive field. Historically, access to space was 

primarily controlled by government entities, such as 

the US National Aeronautics and Space Administration 

(NASA), Russia’s state space corporation Roscosmos 

and the European Space Agency (ESA), along with their 

industrial partners, such as Lockheed Martin, Boeing 

and Arianespace. These organisations developed and 

operated large, complex launch systems designed for 

various missions, from small satellites to heavy pay-

loads and human spaceflight. While highly capable, 

these systems are often characterised by high costs and 

long lead times, limiting access to space to well-funded 

government programmes and major commercial  

satellite operators.

The rise of commercial SLVs began in earnest with 

the founding of SpaceX in 2002. SpaceX’s approach 

of vertical integration and reusability and a focus on 

cost reduction has revolutionised the launch indus-

try and demonstrated that private companies can not 

only compete with established players but also signifi-

cantly reduce launch costs.10 This success inspired a 

wave of new entrants into the market, such as Rocket 

Lab, Firefly Aerospace and Skyrora, that offer smaller, 

more agile launch systems and are seeking to carve out 

a niche in the growing space economy.11

This dissemination (as opposed to proliferation) of 

commercial launch providers has had several signifi-

cant impacts on the space industry. Firstly, it has dra-

matically reduced the cost of accessing space, thereby 

making it more accessible to industry and less wealthy 

countries.12 Secondly, it has increased the frequency and 

flexibility of launch opportunities, allowing satellite 

operators to deploy and replenish constellations more 

rapidly.13 Lastly, it has globalised the launch industry, 

with companies from countries not traditionally associ-

ated with space activities now developing indigenous 

launch capabilities.14

The rise of commercial SLVs has had a nuanced 

impact on concerns about ballistic-missile prolifera-

tion. On the one hand, the widespread development 

of launch-vehicle technology could potentially lower 

the barriers for countries seeking to develop ballistic-

missile capabilities, as many components are dual-use.15 

However, the commercial and international scope of 

the space-launch industry has also increased transpar-

ency and fostered international cooperation, potentially 

making it more difficult for covert missile programmes 

to operate under the guise of civilian space activities. 

Moreover, the divergence in design goals between 

modern commercial launchers (which prioritise effi-

ciency, reusability and precise orbital insertion) and 

(Photo by Chandan Khanna/AFP via Getty Images)

SpaceX’s Starship on the launch pad at Starbase in Texas on  
19 November 2024. The rise of commercial space-launch 
providers since the 2000s has transformed the space industry. 
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ballistic missiles has reduced the direct applicability of 

many commercial space technologies to missile devel-

opment. While caution is still required, the commercial 

space-launch revolution has, in many ways, shifted 

the focus away from missile-proliferation concerns 

to the challenges and opportunities presented by the  

democratisation of space access.16

Missile Technologies as a Global 
Driver for the Military Uses of Space
The global proliferation of ballistic, cruise and hyper-

sonic (Mach 5+) missiles is fundamentally altering the 

strategic landscape, compelling countries to adapt 

their military capabilities to a new era of high-speed  

warfare.17 The Middle East is no different in this regard. 

This shift is driving an increased reliance on satel-

lite systems, particularly for missile defence, as they 

are critical enablers that provide the early-warning,  

tracking, precision-targeting and command-and-control 

capabilities necessary to detect, track and potentially 

intercept missile threats as quickly as possible.

The precision-strike capabilities of modern mis-

siles require equally precise targeting information, 

which satellites are uniquely positioned to provide. 

These space-based assets can operate in denied areas 

where traditional reconnaissance methods are either 

ineffective or too risky.18 Additionally, navigation satel-

lites, such as the US Global Positioning System (GPS) 

or China’s BeiDou systems, are essential for guiding  

precision-strike munitions to their targets, enabling the 

kind of accuracy that modern warfare demands.19

For real-time command-and-control, satellite com-

munications enable rapid decision-making and coor-

dinated responses in a compressed time frame. This 

is particularly crucial when dealing with hypersonic 

threats, due to their short flight times. The global reach 

of satellite communications also ensures that forces can 

maintain connectivity and coordination across vast dis-

tances.20 As countries continue to invest in and deploy 

more advanced missile systems, the reliance on space-

based assets for effective deterrence, defence and poten-

tial engagement against missiles will only grow, further 

underscoring the critical role of satellites in modern 

strategic operations.

Decoupling Space-launch Vehicles 
and Ballistic Missiles
The spread of commercial SLVs globally has largely 

decoupled from ballistic-missile development in most 

countries in recent decades, with the notable exceptions 

of Iran and North Korea. This shift can be attributed 

to the space industry’s increasingly commercial and 

international scope and nature, where economic and 

scientific motivations now predominantly drive SLV 

programmes. These commercial endeavours are often 

undertaken in collaboration with established national 

space agencies or private companies, fostering a level 

of transparency and adherence to international norms 

that countries developing ballistic-missile technologies 

often eschew.

The technological divergence between modern SLVs 

and ballistic missiles has also contributed to this decou-

pling. Although one technology served as a founda-

tion for developing the other, and there remain links 

between them, contemporary SLV designs often incor-

porate features that are suboptimal or unnecessary for 

ballistic-missile applications.21 For instance, the focus 

on reusability, precision orbital insertions and multi- 

payload deployment capabilities in commercial SLVs 

represents a significant departure from military 

requirements for ballistic missiles.22 Additionally, the 

international community has implemented robust 

export-control regimes and monitoring mechanisms, 

such as the Missile Technology Control Regime (MTCR), 

that have been largely effective in preventing the misuse 

of commercial space technologies for military purposes.
(Photo by Ma Yue/VCG via Getty Images)

Navigation satellites, such as those that are part of China’s 
BeiDou systems, are essential for guiding precision-strike 
munitions to their targets
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Iran and North Korea, however, remain outli-

ers in this global trend. These countries continue to 

blur the lines between their SLV and ballistic-missile  

programmes, often using SLV development as a pre-

text for advancing their ballistic-missile capabilities. 

Their relative isolation from the international space sec-

tor and community, along with their limited access to 

commercial space technologies, has led them to pursue 

dual-use ballistic-missile/SLV technologies.23 The inter-

national community remains vigilant regarding these 

countries’ space activities, as their SLV programmes 

are still considered potential pathways for longer-range 

ballistic missiles and the development and proliferation 

of associated technologies. This stands in stark con-

trast to most countries engaged in commercial space-

launch activities, where the focus has shifted decisively 

towards economic and scientific objectives rather than 

military applications; it should be noted, though, that 

commercial SLVs can be, and are, used to launch satel-

lites with military applications.
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2. Middle East Ballistic-missile and  
Space Activities

Iran’s Ballistic-missile and Space-
launch Vehicle Development
Iran’s ballistic-missile programme has its roots in the 

Iran–Iraq War of the 1980s, during which the coun-

try faced significant missile attacks. This experience 

spurred Iran to develop a robust indigenous-missile 

capability as a deterrent against regional adversaries.24 

The programme has since evolved to encompass a 

range of SRBMs, MRBMs and potentially IRBMs. Key 

systems in Iran’s ballistic arsenal include the Shahab 

series, derived from North Korean Scud technology, the 

solid-fuelled Sajjil and the Qiam, a modified version of 

the Shahab with improved accuracy.25

In recent years, Iran has made strides in con-

verting some of these ballistic-missile technologies 

into SLVs.26 The Safir SLV, first launched in 2008, is 

believed to be derived from the Shahab-3 MRBM. 

This two-stage rocket has been used to place small  

satellites into low-Earth orbit (LEO), marking Iran’s 

entry into the space-launch domain.27 Following the 

Safir, Iran developed the more capable Simorgh SLV, 

which is assessed to be based on North Korean tech-

nology and potentially capable of delivering heavier 

payloads to orbit.28

One of the most recent additions to Iran’s SLV fleet is 

the Qased, which successfully launched the Noor Earth-

observation satellite in April 2020.29 The Qased is notable  

for its use of both liquid- and solid-fuel stages,  

representing an advance in Iran’s space capabilities.  

This launch vehicle is believed to incorpo-

rate technologies from both the ballistic-missile  

programme and previous SLV efforts, showcas-

ing Iran’s ability to integrate and iterate upon its  

existing missile and space-launch knowledge.30

The Zoljanah SLV, unveiled in February 2021, marks 

a technological leap for Iran’s space programme. This 

three-stage rocket employs solid-fuel engines for 

its first two stages and a liquid-fuel engine for the 

third stage, demonstrating Iran’s progress in solid-

fuel technology. With a reported capability to place 

a 220 kilogram payload into a 500 kilometre orbit, 

the Zoljanah enhances Iran’s space-launch capacity. 

However, the rocket’s design characteristics, particu-

larly its powerful 67.1 tonne thrust first stage and 

claimed mobile-launch capability, suggest potential 

dual-use applications that extend beyond civilian 

space purposes. The development of such a large 

solid-fuel motor, surpassing even the Sajjil MRBM in 

diameter, indicates a technological progression that 

could enhance Iran’s potential to develop solid-fuel 

ICBMs in the future.31

The institutional origins and development tra-

jectory of the Zoljanah present intriguing questions 

about the potential division of labour and paral-

lel development programmes within Iran’s space 

and missile programmes. While previously associ-

ated with the Islamic Revolutionary Guard Corps 

(IRGC), the Zoljanah was unveiled by the Aerospace 

Industries Organization (AIO), a civilian entity. The 

continued development of the Zoljanah ‘family’, with 

plans for lighter motor casings, higher-performance  

propellants and advanced control systems, suggests 

an ongoing commitment to enhancing this technology. 

These advances, while ostensibly for space-launch 

(Photo by Morteza Nikoubazl/NurPhoto via Getty Images)

Iran’s Qased SLV, shown on a billboard in Tehran on 13 December 
2023, uses both liquid- and solid-fuel stages, representing a 
technological advance
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purposes, could be repurposed for ballistic-missile 

applications. The Zoljanah thus represents a chal-

lenge for international observers, blurring the lines 

between civilian space technology and potential  

military applications.32

The AIO recently announced the development 

of three new SLVs that could also represent a fur-

ther expansion of Iran’s space-launch capabilities. 

The Sarir, an evolution of the Simorgh SLV, demon-

strates Iran’s commitment to enhancing its liquid-fuel  

technology, with a planned capability to launch 700 kg 

payloads into a 1,000 km orbit. The Soroush and the 

Soroush-2 mark even more ambitious steps, with the 

former designed for geosynchronous-orbit launches 

and featuring parallel booster rockets, while the latter 

aims to use cryogenic fuels to place 2,500 kg payloads 

into geostationary Earth orbit (GEO). These devel-

opments, if realised, would improve Iran’s ability to 

launch and operate a wide range of satellite types, 

from communications to Earth observation. The pur-

suit of cryogenic-engine technology, as evidenced by 

the development of the Bahman engine, is particularly 

noteworthy as it represents a leap forward for Iran’s 

space programme.33

The Saman-1 solid-fuel satellite apogee kick motor 

also adds another dimension to Iran’s space capabili-

ties. Designed to transfer 100 kg satellites from LEO to 

higher elliptical orbits, this technology could poten-

tially enhance Iran’s ability to position and manoeu-

vre satellites in space. When considered alongside 

Iran’s renewed interest in human spaceflight and 

the development of the Nahid-2 communications 

satellite for geosynchronous orbit, these new SLVs 

paint a picture of an advancing Iranian space pro-

gramme. However, it is important to note that while 

these developments have ostensibly civilian pur-

poses, the potential dual-use nature of space-launch  

technology means they could improve Iran’s ballistic- 

missile capabilities.34

Iran’s motivation for converting ballistic missiles into 

SLVs is multifaceted. Primarily, it serves to advance the 

country’s missile technology under the guise of a civil-

ian space programme. The development of SLVs as a 

hedging strategy allows Iran to test and refine technolo-

gies critical to long-range missile systems, such as stage 

separation, guidance systems and re-entry vehicles, 

while nominally adhering to self-imposed restrictions 

on the range of its ballistic missiles.35

Moreover, achieving an indigenous space-launch 

capability is a matter of national pride and technologi-

cal prestige for Iran. It demonstrates the country’s sci-

entific and engineering prowess to both domestic and 

international audiences, potentially strengthening the 

regime’s legitimacy at home and standing abroad.36 The 

ability to launch satellites also provides Iran with poten-

tial strategic benefits in terms of intelligence-gathering,  

communications and situational awareness. This capa-

bility also enhances Iran’s deterrence posture. While 

current Iranian satellites are limited in their military 

utility, the mere demonstration of these capabilities 

sends a message to regional rivals and global powers 

about Iran’s technological sophistication and poten-

tial reach.37 As Iran continues to refine its space capa-

bilities, it may develop more advanced reconnaissance 

and communications satellites that could significantly 

enhance its military effectiveness and strategic depth.

Iran’s Civilian Space Programme 
Takes on a Life of its Own
Iran’s civilian space programme, initially viewed pri-

marily as a cover for ballistic-missile development as 

discussed above, has evolved in recent years. While the 

programme’s origins in missile technology are undeni-

able, there is growing evidence that Iran has developed 

genuine space ambitions and capabilities. The Islamic 

Republic has demonstrated a commitment to expand-

ing its presence in space, driven by a combination of 

scientific, economic and geopolitical motives. This 

shift is reflected in the diversification of Iran’s space 

projects, including developing more sophisticated  

satellites, planning for human spaceflight and establish-

ing a domestic, albeit nascent, space industry.38

The transformation of Iran’s ballistic missiles into 

SLVs has become self-sustaining, with specific goals and 

milestones extending beyond mere missile develop-

ment. Iran has successfully launched several satellites 

into orbit, albeit with mixed results, and has announced 

plans for more advanced missions.39 While modest 

by global standards, these achievements still repre-

sent progress for Iran’s indigenous space capabilities.  
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The country has also invested in ground infrastructure, 

including multiple launch sites and mission-control 

facilities.40 This indicates a long-term commitment to its 

space programme that goes beyond the requirements 

for disguising missile development.

Moreover, Iran’s space programme has begun to 

take on importance in its own right, separate from 

its military applications. The Islamic Republic views 

space capabilities as a source of national pride, sci-

entific advancement and potential economic ben-

efits. Iran is a member of the Asia-Pacific Space 

Cooperation Organization (APSCO),41 has expressed 

interest in joining other international space collabo-

rations and signed space-cooperation agreements 

with countries such as Russia.42 Russia has even built 

and launched a high-resolution Earth-observation  

satellite, Khayyam, for Iran (see Table 2.1), with reports 

indicating that several others are in development for 

Tehran.43 More recently, Western intelligence officials 

alleged in August 2024 that Iran has been in discus-

sions with several Chinese satellite-manufacturing 

companies about acquiring additional high-resolution 

Earth-observation satellites.44 While concerns about 

the dual-use nature of Iran’s space technology persist 

in the international community, it is increasingly clear 

that the country’s space ambitions have a momentum 

of their own, driven by genuine, or at least plausible, 

civilian and commercial interests alongside continued 

military applications.

Israel’s Full-spectrum Space Power
Israel has developed and deployed its own missile, 

missile-defence, SLV and satellite capabilities, with 

strategic implications for the Middle East. These 

capabilities, beyond underpinning Israeli strategic-

deterrence efforts, are a defence against Iran’s efforts 

to develop strategic capabilities (and those of Iran’s 

regional proxies), but also provide the means for 

potential cooperation and security ties with Arab 

countries seeking an informal Israeli security umbrella 

against the regional threat posed by Tehran and its 

self-declared ‘axis of resistance’.

Israel has developed one of the world’s most 

sophisticated and multilayered missile-defence  

architectures that includes the Iron Dome, David’s Sling 

and the Arrow-2 and Arrow-3.45 Of particular significance 

is the Arrow-3 system, as it possesses latent DA-ASAT 

capabilities due to its ability to intercept targets in 

space. This dual-use potential adds a new dimension 

to Israel’s strategic deterrence, as it could potentially 

Table 2.1: Known operational Iranian satellites as of November 2024
Satellite 
name

Operator/
owner 

Users Purpose Class of 
orbit

Date of launch Launch site

Sina-1 ISA Government/
military

Technology demonstration 
(reportedly telecommunications)

LEO 27 October 2005 Plesetsk Cosmodrome, Russia

Khayyam Unknown Unknown Earth observation (reportedly 
environmental monitoring)

LEO 9 August 2022 Baikonur Cosmodrome, 
Kazakhstan (operated by Russia) 

Suraya ISA Government/
military

Technology demonstration 
(reportedly SLV development)

LEO 20 January 2024 Shahroud Space Centre, Iran

Hatef-1 ISA; IEI Government/
military

Technology demonstration 
(reportedly communications)

LEO 28 January 2024 Semnan Space Centre, Iran

Kaihan-2 ISA Government/
military

Technology demonstration (reportedly 
space positioning and navigation) 

LEO 28 January 2024 Semnan Space Centre, Iran

Mehda ISA Government/
military

Technology demonstration 
(reportedly SLV development)

LEO 28 January 2024 Semnan Space Centre, Iran

Pars-1 ISA Government/
military

Earth observation  
(reportedly electro-optical)

LEO 29 February 2024 Vostochny Cosmodrome, Russia

Chamran-1 Unknown Unknown Technology demonstration  
(reportedly satellite development)

LEO 14 September 2024 Shahroud Space Centre, Iran

Hodhod Unknown Unknown Communications (reportedly) Unknown 4 November 2024 Vostochny Cosmodrome, Russia

Kowsar Unknown Unknown Earth observation (reportedly 
environmental monitoring)

Unknown 4 November 2024 Vostochny Cosmodrome, Russia

IEI Iran Electronics Industries; ISA Iranian Space Agency; LEO low-Earth orbit; SLV space-launch vehicle
Sources: Gunter’s Space Page; IISS Military Balance+, milbalplus.iiss.org (accessed 15/11/24); Jonathan’s Space Report
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be used to target adversaries’ military satellites in  

a conflict.46

In terms of offensive capabilities, Israel is believed 

to possess a range of SRBMs and MRBMs, including 

the LORA and Jericho series. While official information 

is limited due to Israel’s policy of strategic ambiguity, 

it is widely assessed that at least some of these mis-

siles are capable of carrying either a conventional or  

nuclear warhead.47

Israel’s space programme is equally advanced. The 

country has developed its indigenous SLV, called Shavit, 

which is believed to be derived from the Jericho MRBM. 

This technological synergy between ballistic missiles 

and SLVs underscores the dual-use nature of these 

technologies and Israel’s strategic approach to main-

taining technological superiority over its adversaries in  

both domains.48

In terms of satellite capabilities, Israel operates a 

constellation of reconnaissance satellites, including 

the classified Ofeq series and commercial very-high 

resolution optical and synthetic aperture radar (SAR) 

Earth-observation satellites (see Table 2.2).49 These 

satellites provide intelligence and early-warning  

capabilities. These assets enhance Israel’s strategic  

situational awareness and its ability to monitor poten-

tial threats in the region.50

The implications of Israel’s advanced missile, 

missile-defence and space capabilities for Iran and 

regional Arab countries are profound. For Iran, Israel’s 

multilayered missile-defence system presents a chal-

lenge to the effectiveness of its own missile arsenal, 

potentially undermining Iran’s deterrence strategy.  

The latent DA-ASAT capability of the Arrow-3  

system also poses a potential threat to Iranian satel-

lites, adding a further dimension to the strategic calcu-

lus between the two countries.

For Arab countries in the region, Israel’s capabilities 

paradoxically serve as both a deterrent and a catalyst 

for their own military-modernisation efforts. While 

some Arab states have pursued informal cooperation 

with Israel in the face of shared regional threats, oth-

ers may view Israel’s technological edge as a driving 

factor in their own pursuit of advanced missile and 

space capabilities.51 This dynamic has the potential to 

fuel a regional arms race, particularly in the domains 

of missile technology and space-based assets, with 

significant implications for regional stability and  

security architectures.

(Photo by Israel Aerospace Industries via Getty Images)

Israel’s Shavit SLV, carrying the Ofeq-7 military satellite, is 
launched from Palmachim Airbase on 10 June 2007. The Shavit is 
believed to be derived from the Jericho MRBM.

Table 2.2: Known operational Israeli military satellites as of November 2024
Satellite name Operator/owner Users Purpose Class of orbit Date of launch Launch site

Ofeq-7 Ministry of Defense Military Earth observation (ISR) LEO 10 June 2007 Palmachim Airbase, Israel

Ofeq-9 Ministry of Defense Military Earth observation (ISR) LEO 22 June 2010 Palmachim Airbase, Israel

Ofeq-16 Ministry of Defense Military Earth observation (ISR) LEO 6 July 2020 Palmachim Airbase, Israel

Ofeq-13 Ministry of Defense Military Earth observation (ISR) LEO 28 March 2023 Palmachim Airbase, Israel

ISR intelligence, surveillance and reconnaissance; LEO low-Earth orbit
Sources: Gunter’s Space Page; IISS Military Balance+, milbalplus.iiss.org (accessed 15/11/24); Jonathan’s Space Report
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The Rise and Consequences of 
Other Regional Space Programmes
The space programmes of the UAE, Saudi Arabia, 

Turkiye, Egypt and Oman have emerged as signifi-

cant factors in the regional strategic landscape of the 

Middle East. While ostensibly civilian in nature, these 

programmes have both implications for regional com-

petition and stability as well as potential military appli-

cations, including ballistic-missile development.

The UAE has made remarkable strides in its space 

programme, culminating in the successful Mars orbiter 

mission Hope in 2021.52 The UAE’s space ambitions are 

part of its broader strategy to diversify its economy and 

position itself as a regional leader in advanced tech-

nologies.53 The country has invested heavily in satel-

lite technology, Earth-observation capabilities and now 

interplanetary exploration. More recently, the UAE 

seems to be aiming to manufacture satellites, with the 

UAE Space Agency announcing its Sirb high-resolution 

SAR Earth-observation satellite programme and select-

ing UAE defence company EDGE Group as the prime 

contractor.54 This progress has boosted national pride 

and enhanced the UAE’s regional and international 

standing. The success of the country’s space programme 

so far has spurred other regional actors to accelerate 

their own space efforts, intensifying the competition for 

technological supremacy in the Gulf region.

Saudi Arabia’s space programme, while less advanced 

than the UAE’s, has seen developments in recent years. 

Riyadh has launched several satellites and established 

the Saudi Space Commission in 2018 to oversee its space 

activities, before reorganising the commission into the 

Saudi Space Agency in 2023.55 Saudi Arabia’s space 

ambitions are closely tied to its Vision 2030 economic- 

and industrial-development plan.56 The country’s finan-

cial resources and strategic partnerships with countries 

such as China have positioned it to potentially become a 

significant player in the regional space sector.57 

To realise their space ambitions, Saudi Arabia and 

the UAE are leveraging their financial resources and 

partnerships, including by investing in satellite manu-

facturing, ground-station infrastructure and space-

based services. The UAE’s Mohammed Bin Rashid 

Space Centre and the Saudi Space Agency are pursu-

ing collaborations with established space agencies and 

commercial entities worldwide.58 These are not merely 

passive financial transactions but often involve strategic 

considerations, as this approach allows Saudi Arabia 

and the UAE to more quickly develop indigenous 

capabilities. Moreover, these countries are position-

ing themselves as attractive locations for international 

space companies, offering state-of-the-art facilities and 

favourable business environments. This aims to bring 

advanced technologies and expertise to the region and 

help create a local ecosystem of space-related industries 

and services.

The increasing influence of Saudi Arabia and the 

UAE in the commercial space sector is also evident in 

their growing role as customers and investors. Both 

are commissioning satellites, launch services and 

space-based applications from international providers, 

thereby influencing market trends and technological-

development priorities. Additionally, sovereign-wealth 

funds from these states are making investments in 

space start-ups and established companies worldwide,  

giving them a stake in the industry’s future direction.59 

As these Arab Gulf states continue to develop their 

capabilities and expand their influence, they could 

eventually play a significant role in shaping the com-

mercial space landscape.

Turkiye’s space programme has been characterised 

by an emphasis on indigenous development and strate-

gic autonomy, as demonstrated by the national develop-

ment of the IMECE high-resolution Earth-observation 

satellite and the recently launched Türksat-6A commu-

nications satellite in the operationally and technically (Photo by Andrea DiCenzo via Getty Images)

Engineers at the Mohammed Bin Rashid Space Centre watch the 
spacecraft carrying the Rashid rover as it attempts to land on the 
Moon’s surface on 25 April 2023
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demanding GEO.60 The country also has plans for sat-

ellite manufacturing and lunar exploration.61 Turkiye’s 

space efforts are closely linked to its defence industry, 

with potential dual-use applications in missile technol-

ogy.62 For example, Turkiye’s Roketsan is developing a 

commercial SLV that it plans to launch from Somalia.63 

This has raised concerns among some of Turkiye’s 

NATO allies and regional competitors about the poten-

tial military implications of its space capabilities.

Egypt, which has a longer history in space activities than 

Oman, Saudi Arabia, Turkiye and the UAE, dating back to 

the 1960s, has recently reinvigorated its space programme.64 

The country has launched several Earth-observation  

satellites and established the Egyptian Space Agency in 

2018. Its space ambitions are driven by economic and secu-

rity considerations, with applications ranging from agricul-

tural monitoring to maritime surveillance. The programme 

is seen as a means to enhance Egypt’s regional influence 

and technological capabilities.65

Oman has been making steady progress in develop-

ing its space capabilities, focusing on satellite opera-

tions and ground infrastructure. The country launched 

its first satellite, Aman-1, in late 2023, marking its entry 

into the space domain.66 Ambitious plans for further 

satellite development and manufacturing have fol-

lowed this initial step. Oman is investing in building 

indigenous capabilities for small-satellite design and 

production, aiming to create a sustainable space indus-

try that can serve national needs and export markets.67 

In the realm of downstream applications, Oman is 

focusing on leveraging satellite data for various sectors, 

including agriculture, urban planning and environ-

mental monitoring. These efforts seek to create high-

tech jobs and foster innovation in the space sector, and 

are therefore aligned with Oman’s broader economic-

diversification strategy.68

A cornerstone of Oman’s space ambitions is the 

development of Etlaq Spaceport near the port city of 

Duqm. This project, still in its planning stages, aims to 

capitalise on Oman’s advantageous location to create a 

launch facility capable of supporting a wide range of 

orbital insertions, including equatorial orbits and sun-

synchronous orbits (SSOs).

While details of the spaceport’s capabilities and 

timeline remain to be clarified, the project represents 

a commitment by Oman to positioning itself as a key 

player in the commercial space-launch market. The 

development of Etlaq could deliver Oman a role in the 

Middle Eastern space landscape by providing launch 

services not only for its own future satellites but also for 

regional and international customers.69

The rise of these space programmes has implica-

tions for regional competition and stability. On the 

one hand, the programmes could foster cooperation 

and economic development through shared space-

based services and scientific collaboration. On the 

other hand, they could intensify the technology 

race in the region, potentially exacerbating existing 

tensions. For example, Iran has viewed the devel-

opment of space capabilities by its regional rivals  

with concern. 

Non-kinetic and Kinetic Counter-
space Activities in the Middle East
A number of non-kinetic counter-space activities 

have been occurring for decades in the Middle East, 

centred on the disruption of satellite communica-

tions and navigation services.70 Satellite jamming, 

particularly the targeting of satellite-television 

broadcasts, has been employed by various state 

actors in the region since the 1990s, with countries 

such as Egypt, Iran and Syria frequently accused 

of jamming foreign satellite broadcasts to control 

the flow of information to their populations. These 

actions have targeted political and news content and 

affected entertainment channels, demonstrating the 

broad application of such techniques for social and 

political control.71 Notable examples include Iran’s 

jamming of foreign Persian-language broadcasts and 

various Arab Gulf states’ efforts to block the satel-

lite channels of Qatar’s Al-Jazeera network during  

diplomatic crises.72

More recently, there has been a significant increase 

in the sophistication and frequency of GNSS jamming 

and spoofing. These activities have implications far 

beyond mere signal disruption, potentially affecting 

critical infrastructure, financial systems and military 

operations that rely on precise positioning and tim-

ing.73 Incidents include alleged Iranian jamming of 

GPS signals in the Strait of Hormuz and the Gulf, 
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which has affected commercial shipping and poten-

tially military operations in the region.74

Cyber attacks against ground-based space infra-

structure represent another growing threat in the 

Middle East’s counter-space landscape. Satellite-

control centres, teleports and the networks of com-

mercial satellite operators have all become targets.75 

These attacks can range from data theft and espio-

nage to more disruptive actions that could potentially  

compromise satellite operations.76 

As regional actors become more dependent on 

satellites for their military and economic secu-

rity, there is a risk of escalation in counter-space  

activities. The growing reliance on space-based assets 

for military command-and-control, intelligence- 

gathering and precision-guided munitions makes 

these systems increasingly attractive targets. There 

may be a shift from temporary, reversible jamming 

and spoofing attacks to more persistent and destruc-

tive cyber operations against space infrastructure.77 

There is also the potential for actors to develop and 

deploy ground-based directed-energy weapons, 

especially if they proliferate in the future, that are 

capable of temporarily or permanently disabling  

adversaries’ satellites.78

The most concerning potential escalation is a 

move towards kinetic ASAT capabilities. The thresh-

old for regional actors to engage in kinetic counter-

space operations is lowering. The perceived strategic 

value of denying adversaries access to space-based 

capabilities during a conflict could drive regional 

powers to develop and potentially employ kinetic  

ASAT weapons.79

The Middle East’s long history of non-kinetic  

counter-space activities provides a foundation for more 

destructive actions as the strategic value of space assets 

increases. Any escalation from jamming and cyber attacks 

to kinetic ASAT operations would represent a significant 

threat to regional stability and the global space environ-

ment. Regional planning must, and in some cases is  

beginning to, account for this evolving threat landscape  

by considering the establishing of both defensive  

measures to protect space assets and diplomatic initia-

tives to agree upon norms of responsible behaviour in 

space, as will be discussed.80

Emerging Competition Between 
Gulf States for Access to Space
As more countries in the Middle East establish space 

programmes and commercial space industries, the 

issue of access to space has come to the fore. For many 

countries in the region, access to space, even for mili-

tary satellites, is not a problem as they are able to 

use launch services in China, Europe, India, Japan, 

South Korea, the US and even Russia (despite inter-

national sanctions). Despite the availability of launch 

services however, Arab Gulf countries such as Oman, 

Saudi Arabia and the UAE are undertaking efforts 

to establish sovereign access to space through either 

collaborative commercial SLV developments or con-

structing their own space-launch sites. The expense 

and technological complexity involved in these efforts  

suggest that the primary motivations for these  

countries are prestige and perhaps even the belief that 

there is commercial gain available in the commercial 

launch industry. 

Iran
For Iran, access to space is a challenge due to interna-

tional sanctions against the regime in Tehran. Along 

with its strategic rationale for using SLV development 

as a guise for developing long-range ballistic missiles, 

the Iranian space-launch programme also fulfils a 

requirement for independent access to space, since Iran 

is unable to procure commercial launch services from 

abroad, except from China and Russia. 

Iran’s development of Chabahar Spaceport rep-

resents a shift in the country’s space strategy, indi-

cating a commercial imperative among Iranian 

decision-makers. Located in the southeast prov-

ince of Sistan and Baluchestan, the spaceport is 

positioned to serve as a commercial launch site 

for both domestic and international customers. 

This move suggests that Iran is looking beyond its  

military-oriented space programme and recognises 

the economic potential of the growing global space 

industry. The choice of Chabahar, already an impor-

tant national and regional economic hub due to its 

port facilities, underscores Iran’s intention to inte-

grate its space ambitions with broader economic- 

development goals.81
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By creating infrastructure capable of supporting com-

mercial launches, Iran may be seeking to attract invest-

ment and partnerships from countries looking for more 

affordable launch options. This could potentially include 

countries in Central Asia, the Indian subcontinent and 

even beyond, who might find Iran’s geographical loca-

tion and potentially competitive pricing attractive.82 

However, the success of this venture will largely depend 

on Iran’s ability to navigate international sanctions and 

build trust in its commercial space capabilities.

The Arab Gulf States
The Arab Gulf states’ growing interest in developing 

their SLV capabilities is part of a broader trend of space 

ambitions in the region driven both by prestige and 

practical considerations regarding economic diversifi-

cation, technological advancement and national secu-

rity. The perceived need for assured sovereign access to 

space is a crucial factor, as these countries seek to reduce 

their reliance on foreign launch providers for their satel-

lite programmes. This drive for self-sufficiency in space 

access is also seen as a way to enhance their geopolitical 

standing and leverage in regional affairs.83

The pursuit of SLV capabilities by Arab Gulf states 

through co-development or commercial investment and 

acquisition reflects the complexities of intra-regional 

rivalry. Each country is striving to establish itself as 

a regional leader in space technology, viewing it as a 

marker of national progress and influence. The UAE’s 

successful Mars mission and Saudi Arabia’s ambitious 

space programme underscore this competitive spirit. 

However, this rivalry also opens up opportunities for col-

laboration and knowledge-sharing within the region.84

Arab Gulf states, particularly Oman, Saudi Arabia 

and the UAE, do not need to pursue the conversion 

of ballistic missiles into SLVs in order to access space, 

given their unique position in accessing the global com-

mercial space market and attracting space technologies 

to the region. For example, Saudi Arabia and the UAE’s 

financial resources, through their sovereign-wealth 

funds and state-backed investment vehicles, provide 

them with unparalleled access to the global commercial 

space market. These states can easily procure launch 

services from established commercial providers such as 

SpaceX and Arianespace or emerging players such as 

Rocket Lab. This approach allows them to benefit from 

the latest developments in launch technology without 

the need for costly and politically sensitive ballistic-

missile conversions.

The Arab Gulf states’ strategy of attracting commer-

cial space companies to the region through investments 

and partnerships offers a more sophisticated and inter-

nationally acceptable path to developing cutting-edge 

satellite and launch capabilities than by converting bal-

listic missiles. This approach also contributes to their 

broader economic-diversification goals by building a 

domestic knowledge-based space industry.85

Moreover, the diplomatic capital of Oman, Saudi 

Arabia and the UAE is better served by pursuing 

commercial space partnerships rather than engag-

ing in activities that could be perceived as dual-

use missile development. Their growing influence 

in the global space sector is built on commercial 

and scientific collaborations that enhance their soft 

power and technological prestige without incur-

ring the diplomatic risks associated with missile- 

technology proliferation.86

The progress in commercial space technologies, par-

ticularly in small satellites and dedicated small launch 

vehicles, aligns with the space aspirations of these Arab 

Gulf states. These technologies offer cost-effective and 

flexible access to space capabilities, negating the need 

for larger, converted ballistic-missile systems. Lastly, 

by focusing on commercial space access rather than 

(Photo by Nurdiansyah Putra/Alamy Stock Photo via Alamy)

Iranian president Ebrahim Raisi inspects a mock-up of Chabahar 
Spaceport in 2021. Iran’s development of the new spaceport 
represents a shift in the country’s space strategy.
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missile conversion, Oman, Saudi Arabia and the UAE 

can position themselves as responsible actors in the 

international space community. This stance facilitates 

their participation in wider space-governance discus-

sions and potentially in international scientific collabo-

rations, furthering their goals of becoming key players 

in the global space sector. It also allows them to advo-

cate for peaceful uses of outer space from a position of  

credibility, enhancing their diplomatic standing.87

Geographical Position and 
Regional Space Launches
Chabahar, located on Iran’s southeast coast, and Etlaq, 

situated on Oman’s Arabian Sea coast, are advantageous 

locations for satellite launches in the Middle East region 

(see Map 2.1). Both sites offer unique geographical and 

logistical benefits that make them suitable for launch-

ing satellites into equatorial orbits and SSOs. Their 

coastal positions provide launch paths over the Indian 

Ocean, minimising the risks associated with launch-

ing in highly populated areas and simplifying range- 

safety considerations.

Chabahar’s location at a latitude of approximately 

25° north makes it well suited for a variety of orbital 

inclinations. For SSOs, which typically require inclina-

tions between 96 and 98°, Chabahar’s position allows 

for efficient launches with minimal energy expendi-

ture for plane changes. The site’s proximity to the 

equator (relative to many other launch sites globally) 

also provides a natural velocity boost for equatorial 

orbits, reducing the fuel requirements for reaching 

geostationary positions. Additionally, Chabahar’s 

existing port and airport infrastructure could be used 

to facilitate the transportation of rocket sub-sections 

and payloads.88

The location of the future Etlaq Spaceport south 

of Duqm, at a latitude of about 18° north, offers even 

greater advantages than Chabahar for equatorial-

orbit insertions, due to it being closer to the equa-

tor. This location in turn provides a more substantial 

velocity boost from the Earth’s rotation, translat-

ing into increased payload capacity or reduced fuel 

requirements for launches. For SSOs, Etlaq’s posi-

tion still allows for efficient launches with moderate 

plane changes. The ongoing development of Etlaq 

as a significant industrial and logistics hub further 

enhances its potential as a spaceport, with existing and 

planned infrastructure that could be adapted to support  

launch operations.89

Etlaq also benefits from its coastal location which 

provides direct access to downrange tracking and 

telemetry stations in the Indian Ocean operated by 

India and the US. This enables comprehensive mis-

sion support and data collection throughout the 

launch sequence for Oman. Iran is unlikely to be able 

to rely on third-country tracking and telemetry and 

may have to develop a seaborne telemetry, tracking 

and command (TT&C) capability during launches 

from Chabahar. 

Finally, the relatively stable weather conditions in 

these regions, characterised by low precipitation and 

infrequent extreme weather events, are conducive to 

more frequent launches and greater equipment reliabil-

ity at Chabahar and Etlaq than at other launch sites in 

the world.

By contrast, Saudi Arabia’s Empty Quarter (Rub’ al 

Khali) desert and the UAE face significant challenges 

as potential launch sites. The Empty Quarter, while 

offering vast uninhabited areas for launches, is located 

inland and would require launching over highly popu-

lated areas or neighbouring countries, complicating 

range safety and international agreements. Its latitude 

(roughly 20–23° north) is less optimal than Etlaq for 

equatorial orbits, and the lack of existing infrastructure 

in the remote desert region would necessitate substan-

tial investment in transportation and support facilities.90 

Despite its advanced infrastructure, the UAE faces simi-

lar challenges with its inland position and the need to 

launch over the Gulf or populated areas. Additionally, 

its higher latitude (around 24–26° north) provides less 

of a velocity boost for equatorial orbits compared to 

more southerly locations.91 Both the Empty Quarter 

and the UAE also contend with extreme heat and sand-

storms, which could affect launch operations and equip-

ment reliability, making them less ideal for consistent, 

year-round launches compared to the coastal sites of 

Chabahar and Etlaq.

A May 2024 report suggests that Saudi Arabia 

has abandoned its plans to establish a launch site in 

the Empty Quarter and is now in talks with Etlaq 
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Spaceport to lease a launch pad for the Kingdom’s 

critical launch needs. In keeping with the occasional 

rivalries that occur among Gulf Cooperation Council 

(GCC) member states, the UAE is wary of being 

involved in Etlaq given Saudi Arabia’s interest.92 Still, 

it is reported to be studying potential cooperation with 

Turkiye’s Roketsan to develop its proposed commer-

cial SLV, most likely as the financing partner.93

Middle East Space Technologies 
and the Role and Influence of 
External Powers
The role and influence of China, North Korea and 

Russia in the dissemination of space technologies 

and ballistic missiles in the Middle East has been 

significant and often controversial. These countries 

have historically been more willing than others to 

transfer sensitive technologies, often with less regard 

for international non-proliferation norms. China, in 

particular, has been a critical player in this arena, pro-

viding complete missile systems, crucial components 

and technical know-how to countries such as Iran 

and Saudi Arabia, enabling them to rapidly advance 

their indigenous capabilities.94 China’s approach has 

often been driven by the desire to expand its influence 

in the region while securing energy resources and  

economic partnerships.95 

North Korea, despite its international isolation, has 

been a notable historical proliferator of missile technol-

ogy in the Middle East. Its willingness to share missile 
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designs and provide technical assistance, particularly to 

Iran, has been a key factor in the region’s missile pro-

liferation. This cooperation has extended to the devel-

opment of technologies that can be applied to both 

ballistic missiles and SLVs, blurring the lines between 

military and civilian applications. North Korea’s moti-

vations have been primarily economic, with technology 

transfers serving as a crucial source of hard currency for  

the regime.96

Russia’s role in proliferation has been more complex. 

While historically a source of missile technology for 

countries such as Syria and Iran, Russia has in recent 

years shown more restraint in proliferating advanced 

missile systems. However, it continues to engage in 

space cooperation with several Middle Eastern coun-

tries, especially Iran, thus potentially contributing to 

dual-use capabilities.97 Russia’s approach is often char-

acterised by a balance between strategic interests, eco-

nomic considerations and a desire to maintain influence 

in the region without overtly challenging international 

non-proliferation norms.98

By contrast, the US, France and other Western coun-

tries have taken a markedly different approach to the 

dissemination of space technologies in the Middle East. 

Their focus has been primarily on commercial satellite 

technologies and civilian space applications, with strict 

adherence to international non-proliferation regimes. 

The US, in particular, has been a leading provider 

of commercial satellites and launch services to Middle 

Eastern countries, but with careful consideration of 

potential dual-use applications. This approach has 

included technology-transfer agreements with strin-

gent safeguards and end-use monitoring to prevent the 

diversion of technologies for military purposes.99

France, through companies such as Airbus and 

Thales Alenia Space, has also provided satellite tech-

nologies and services to Middle Eastern countries, 

particularly in the Gulf region. These engagements 

have focused on telecommunications and Earth 

observation for civilian, commercial and national-

security applications. The French approach, like that 

of other Western countries, emphasises compliance 

with international export-control regimes and non- 

proliferation agreements.100

Western involvement in the Middle Eastern space 

sector has also included efforts to promote responsible 

space practices and integration into the global space 

economy. This has involved creating partnerships 

for space-based services, joint scientific missions and 

capacity-building initiatives.101 The goal of these efforts 

has been to foster the development of indigenous space 

capabilities in a manner that is consistent with inter-

national norms and contributes to regional stability. 

However, this approach has sometimes been perceived 

as overly restrictive by Middle Eastern countries eager 

to develop more advanced space and missile capa-

bilities, leading some to seek alternative partners with 

fewer restrictions.

Commercial Space Competition, 
Missile Defence and Counter-space
The increasing adoption of dual-use satellite systems 

by Middle Eastern countries for national-security 

purposes marks a significant shift in regional strate-

gic capabilities. High-resolution Earth-observation 

satellites and advanced satellite-communication sys-

tems are being deployed not only for civilian appli-

cations but also to enhance military intelligence, 

surveillance and reconnaissance (ISR) capabilities. 

This is particularly evident in Israel, Iran and the 

UAE, which have made substantial investments in 

space-based assets. As these systems become increas-

ingly integral to national-security infrastructures, 

they also become potential targets in future conflicts, 

(Photo by Pool/Bandar Algaloud/Anadolu Agency via Getty Images)

China has provided missile systems, components and know-how 
to countries such as Iran and Saudi Arabia
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Regional Non-state Actors, Ballistic 
Missiles and Space
While this report’s primary focus is on regional state 

actors at the intersection of ballistic missiles and space 

technologies, the current yet nascent role of regional 

non-state actors in this area should not be overlooked. 

While these groups’ activities remain low-key for now, 

given current technological and political trends their 

threat profile could grow.

Non-state actors such as Hamas, Hizbullah and 

Ansarullah (Houthis) have demonstrated increasing 

sophistication in their operations, and it is plausible 

that they could leverage commercial-satellite services 

to enhance their capabilities. These groups could poten-

tially establish front companies or utilise sympathetic 

businesses to purchase high-resolution satellite imagery 

and communication services from commercial provid-

ers. The global presence of satellite-service resellers and 

the competitive nature of the market create opportuni-

ties for these actors to obscure their true identities and 

intentions. Unscrupulous resellers, motivated by profit 

or ideological alignment, might be willing to turn a 

blind eye to the end-users of their services, particularly 

if transactions are structured to appear legitimate.107 

State sponsors could play a crucial role in this sce-

nario. Countries such as Iran, which has known ties to 

these groups, could facilitate access to satellite services 

either directly through their own national capabilities or 

by acting as an intermediary with commercial provid-

ers. Iran’s growing space programme and its strategic 

potentially catalysing the development of counter- 

space capabilities in the region.102

The value of these dual-use satellite systems could 

drive regional actors to seek means of denying their 

adversaries access to space-based assets during crises 

and conflicts. This imperative may lead to the devel-

opment of various counter-space capabilities, ranging 

from electronic warfare and cyber attacks to kinetic 

ASAT weapons.103 The conversion of existing bal-

listic missiles into DA-ASAT weapons represents a  

particularly concerning possibility, as it leverages 

existing technological capabilities and infrastruc-

ture. Countries with advanced ballistic-missile  

programmes, such as Iran and Saudi Arabia, could 

potentially adapt these technologies for ASAT pur-

poses with relatively modest additional investment.104

The development of DA-ASAT capabilities from 

ballistic missiles would be technically challenging 

but not insurmountable for countries with estab-

lished missile programmes. The primary modifica-

tions would have the aim of enhancing the missiles’ 

altitude capabilities and improving their guidance 

systems for precision targeting of satellites in LEO, 

developing specialised warheads that are effective 

against satellite structures and enhancing upper-

stage propulsion for reaching orbital altitudes.105 

The dual-use nature of many of these technologies 

could allow countries to pursue ASAT capabili-

ties under the guise of SLV development or missile-

defence programmes, complicating international  

monitoring-and-control efforts.106 Critical to the 

effectiveness of these modified systems as DA-ASAT 

weapons would be the integration of powerful space-

surveillance radars and advanced tracking systems. 

These are essential for detecting, identifying and pre-

cisely tracking targeted satellites in LEO. Additionally, 

upgrades to command-and-control systems would 

be necessary to process the complex orbital data and 

compute intercept solutions for DA-ASATs. 

The operational deployment of such modified sys-

tems by Middle Eastern states could have profound 

implications for regional security and stability. The abil-

ity to threaten or neutralise adversaries’ satellite assets 

would introduce a new dimension to regional conflicts 

and deterrence strategies. (Photo by Houthi Media Center via Getty Images)

Ansarullah (Houthis) launch what was later claimed to be a 
hypersonic ballistic missile targeting Israel on 16 September 2024
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relationships with Russia and China potentially open 

up additional avenues for these non-state actors to 

access satellite imagery and communications. Similarly, 

other state actors with interests in the region might see 

the provision of satellite services to these groups as a 

means of advancing their strategic objectives while 

maintaining plausible deniability.108

It is worth carefully considering the potential for 

these groups to access satellite imagery and commu-

nications directly from countries such as China, Iran 

and Russia. China and Russia in particular have their 

own constellations of Earth-observation and commu-

nications satellites, some with very high resolutions 

rivalling those of Western commercial systems. While 

these countries might be cautious about directly pro-

viding such services to non-state actors, the complex 

web of geopolitical relationships and proxy conflicts 

in the Middle East could create scenarios where such 

capabilities are shared, either openly or covertly. This 

could significantly enhance the intelligence-gathering 

and command-and-control capabilities of these non-

state actors, potentially altering the balance of power in 

regional conflicts.109

In light of these possibilities, regional and inter-

national partners must monitor satellite-service  

acquisitions in the region and work closely to strengthen 

controls on the dissemination of high-resolution 

imagery and advanced communication services. 

It also remains possible, albeit unlikely, that non-

state actors such as Hamas, Hizbullah and the Houthis 

might attempt to leverage their existing ballistic- 

missile technology to gain rudimentary satellite-launch  

capabilities. These groups have demonstrated increas-

ing sophistication in their missile programmes, often 

with support from Iran as their state sponsor. It is at 

least conceivable that they could adapt these technolo-

gies to create makeshift SLVs capable of placing small 

payloads, such as CubeSats, into LEO.110
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3. The Utility of Diplomatic Tools and 
Measures for Countering Middle Eastern 
Ballistic-missile Proliferation and 
Achieving Space Security

The HCoC, aimed at bolstering efforts to curb 

ballistic-missile proliferation, is constrained by its 

non-binding nature and limited scope. While it has 

achieved widespread subscription (145 states as of 

March 2024), its effectiveness is hampered by the 

absence of verification mechanisms and the lack 

of participation from key missile-possessing states 

such as Iran.114 The HCoC’s focus on ballistic mis-

siles also means it does not address the growing 

challenges posed by very-high-speed cruise missiles 

and glide vehicles, leaving a gap in the international  

control regime.

The Missile Technology Control 
Regime, the Wassenaar 
Arrangement and the Hague Code 
of Conduct against Ballistic Missile 
Proliferation in the Middle East
The MTCR, the Wassenaar Arrangement and the 

HCoC are diplomatic tools to manage the spread of 

missiles and their supporting and related technolo-

gies. However, their efficacy in the Middle East has 

been limited, largely due to the region’s complex 

security dynamics and the technological aspirations 

of multiple countries.115 The Middle East presents an 

acute case study in missile-proliferation trends due to 

its compact geography and a complex web of regional 

rivalries. This regional arms dynamic is further com-

plicated by the capabilities of non-state actors, such 

as Hizbullah and Ansarullah (Houthis). The preva-

lence of missiles in the Middle East is not merely a 

reflection of global trends but an amplification of 

them. The perceived existential threats faced by sev-

eral regional actors have led to a prioritisation of  

missile capabilities.116

The growing prevalence of ballistic-missile systems, 

outlined at the beginning of this report, continues to 

present challenges to existing international agreements 

and export-control regimes, particularly the MTCR, 

the Wassenaar Arrangement and the Hague Code of 

Conduct against Ballistic Missile Proliferation (HCoC). 

These frameworks, while historically important in curb-

ing proliferation, are now increasingly strained by tech-

nological advances and geopolitical dynamics.

The MTCR, established in 1987, faces pressure due to 

the evolution of missile technologies. Originally designed 

to control exports of missile systems capable of deliver-

ing nuclear weapons, it now grapples with the prolif-

eration of advanced conventional missiles and dual-use  

technologies. The regime’s categorical approach, based 

on range and payload capabilities, struggles to ade-

quately address the nuances of modern missile systems, 

particularly those with dual-use potential in both mili-

tary and civilian space applications.111 Additionally, the 

MTCR’s voluntary nature and limited membership (cur-

rently 35 countries) leave gaps in its global coverage, 

allowing non-members to develop and transfer missile 

technologies with relative impunity.112

The Wassenaar Arrangement, while broader in scope 

and membership than the MTCR, also faces challenges in 

effectively controlling the proliferation of missile-related 

technologies. Its focus on ‘promoting transparency and 

greater responsibility in transfers of conventional arms 

and dual-use goods and technologies’ is commendable, 

but the pace of technological change often outstrips the 

agreement’s ability to update its export-control lists. 

Moreover, its consensus-based decision-making process 

can lead to delays in implementing new export controls, 

potentially allowing critical technologies to proliferate 

before effective measures are put in place.113
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This regional context has contributed to deep  

scepticism among Middle Eastern states regarding 

international missile-control measures. These agree-

ments are often viewed in the region as instruments  

that disproportionately benefit established powers  

while constraining the defensive capabilities of smaller 

states. Their scepticism is further fuelled by the  

ineffectiveness of these measures in constraining Iran’s 

ballistic-missile programme. Despite being the target  

of numerous international sanctions and export- 

control regimes, Iran has developed a diverse and  

capable missile arsenal. Moreover, Tehran’s ability to 

transfer missile technologies to non-state actors such 

as Hizbullah and the Houthis has demonstrated the 

limitations of existing non-proliferation efforts.117 This 

failure to prevent Iran’s missile advancements has had 

a cascading effect on regional attitudes towards inter-

national control measures. It has contributed to a cycle 

of proliferation that existing international frameworks 

seem ill equipped to address.

The Middle East’s unique geographical and geopolit-

ical characteristics have created a particularly challeng-

ing environment for missile non-proliferation efforts. 

To better remedy this, Western states must reconsider 

their approach to regional security and stability, and 

recognise that traditional non-proliferation strategies 

may have limited efficacy in the Middle East. Instead, 

the West and its regional and international partners may 

need to explore more regionally tailored approaches 

that address the specific security concerns and 

strategic calculations of Middle Eastern states while still  

working towards the broader goal of preventing desta-

bilising arms competitions.

Firstly, offering these states enhanced access to 

advanced Western military technologies could serve as 

a powerful incentive. Many Arab states seek to mod-

ernise their armed forces and maintain a technological 

edge in the region. By linking membership of regimes 

such as the MTCR, the Wassenaar Arrangement and 

the HCoC to preferential access to cutting-edge defence 

systems, international partners could make participa-

tion more attractive.118

Secondly, greater collaboration between the West and 

Middle Eastern states in space technology and greater 

access to civilian space capabilities could also be an incen-

tive for the latter to engage with these frameworks. This 

could include joint satellite-development projects, technol-

ogy transfer in areas such as Earth-observation and com-

munications satellites, and capacity-building initiatives to 

develop indigenous space industries and expertise.119

Thirdly, security guarantees or enhanced defence-

cooperation agreements between the West and 

Middle Eastern states could address the underlying 

security concerns that drive missile proliferation in 

the Middle East. While formal defence pacts might 

be politically challenging, softer security arrange-

ments such as increased joint military exercises, 

intelligence-sharing and strategic dialogues could 

provide reassurance.120 Additionally, further com-

mitments to regional missile-defence cooperation, 

including the potential integration of Arab states 

into broader missile-defence networks, could offer a 

defensive alternative to the development of offensive  

missile capabilities.121

Fourthly, economic incentives offered by Western 

countries that are tied to non-proliferation commit-

ments could appeal to Arab states seeking to diversify 

their economies. This could involve preferential trade 

agreements, investment in advanced technology sectors 

or support for economic-diversification initiatives.

Fifthly, offering a seat at the table in shaping future 

non-proliferation and arms-control initiatives could be 

a diplomatic incentive. Many Arab states feel that exist-

ing regimes do not adequately address their security 

concerns or regional dynamics. 

(Photo by Centcom/Anadolu via Getty Images)

Advanced weapons and lethal aid from Iran, destined for Houthi-
controlled areas of Yemen, seized by the US in the Arabian Sea on 
28 January 2024



26    The International Institute for Strategic Studies

Lastly, addressing the Iranian missile threat through 

diplomatic means, with the active involvement of Arab 

states, could help alleviate some of the security concerns 

driving scepticism towards non-proliferation measures. 

This could involve supporting regional dialogue on mis-

sile limitations, potentially as part of broader security 

discussions, and ensuring that any future negotiations 

with Iran on its missile programme include substantive 

consultation with its Arab neighbours.

Capacity-building in the Middle East 
Incentivising Arab countries to join international  

missile-control and non-proliferation measures will 

require a multifaceted approach by the West that 

addresses their security concerns, economic inter-

ests and desire for access to technology. By offering a  

combination of military, economic and diplomatic 

incentives, international partners could create a better 

case for participation in these regimes.

These efforts should also address the internal chal-

lenges faced by many Arab governments in joining inter-

national missile-control and non-proliferation measures. 

Engaging with these agreements requires a deep under-

standing of complex technical issues related to missile 

technology, dual-use goods and space capabilities, and the 

lack of indigenous subject-matter expertise in these areas 

presents a significant hurdle for many Arab countries con-

sidering membership in these regimes. Many Arab states 

have historically focused their technical expertise on other 

areas, leaving them with a limited pool of specialists who 

can effectively engage with the intricacies of these control 

regimes. This knowledge gap can lead to hesitation in 

joining agreements that they may not fully comprehend 

or feel equipped to implement effectively.

The limited capacity of foreign-affairs ministries 

in many Arab countries further compounds this chal-

lenge. These ministries often operate with constrained 

resources and personnel, making it difficult to dedicate 

the necessary time and manpower to fully engage with 

the requirements and processes of international missile-

control regimes. The complex reporting, information-

sharing and compliance mechanisms associated with 

these agreements can overwhelm smaller diplomatic 

corps, potentially discouraging participation or leading 

to incomplete implementation after joining.

Additionally, there is the sensitive issue of a per-

ceived loss of face that could result from seeking assis-

tance from third countries in meeting the requirements 

of these measures. In a region where national pride and 

the appearance of self-reliance are highly valued, the 

prospect of publicly acknowledging a need for external 

help in understanding and implementing international 

agreements can be politically unpalatable. To address 

these challenges, several approaches could be consid-

ered by Western states. 

Firstly, a regional capacity-building initiative could be 

established, potentially under the auspices of the Arab 

League, the GCC or another respected regional body. 

This initiative could focus on developing a cadre of 

regional experts in missile-technology control and non-

proliferation, drawing on expertise from regime-member 

states with more advanced capabilities in these areas.

Secondly, partnerships with academic institutions in 

the Arab world could be fostered to develop curricula 

and research programmes focused on international-

security regimes and non-proliferation. This would 

help build a sustainable pipeline of local expertise over 

time. Additionally, secondment programmes could be 

established, allowing officials from Arab countries to 

gain experience working within the secretariats of these 

international regimes or in the relevant departments of 

more experienced member states.

Thirdly, a phased approach to joining these regimes 

could be considered, allowing countries to gradually 

build their capacity and expertise. This could involve 

creating or them applying for observer or associate 

status within these agreements, permitting Arab states 

to participate in discussions and capacity-building  

activities without immediately taking on full  

compliance responsibilities. 

Fourthly, regional workshops and training sessions 

could be organised, led by experts from current mem-

ber states of these regimes. By conducting these activi-

ties within the Arab region and potentially in Arabic, 

this could make the knowledge-transfer process more 

culturally sensitive and accessible. 

Lastly, the development of a regional support net-

work or secretariat to assist Arab countries in imple-

menting these regimes could be considered. This body 

could provide technical assistance, help with reporting 
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monitoring, disaster management or scientific research 

could foster cooperation and interdependence among 

regional space actors. These projects would not only 

serve practical purposes but also create a shared interest 

in maintaining a stable and secure space environment.125

Lastly, regional countries could work towards estab-

lishing shared situational-awareness capabilities for 

space. This could involve the creation of a regional 

space-traffic-management system or a shared space-

debris-monitoring network. By pooling resources and 

sharing data on space objects and potential collisions, 

countries could enhance their collective space security 

while building trust through practical cooperation. This 

approach could also help address the growing chal-

lenge of space debris, which poses risks to all space 

actors regardless of national boundaries.126

These approaches to regional space security and 

confidence-building measures offer potential pathways 

for Middle Eastern countries to address the challenges 

posed by the evolving space landscape. However, 

implementing such measures will require sustained 

diplomatic effort, political will and a willingness even 

among countries with long-standing rivalries to engage 

in dialogue. The success of these initiatives could not 

only enhance space security but also contribute to 

broader regional stability and cooperation.

Norms of Space Behaviour Versus 
Treaties Banning Space Weapons
As regional states consider the evolving space-security 

landscape in the Middle East, they should be encouraged 

to adhere to responsible norms of behaviour in space and 

join the growing international consensus against destruc-

tive ASAT-weapons testing. Firstly, Middle Eastern states 

should be encouraged to publicly endorse and adhere to 

the existing United Nations-backed guidelines for the 

long-term sustainability of outer-space activities.127 By 

demonstrating compliance with these guidelines and 

also actively participating in international forums such as 

the UN Committee on the Peaceful Uses of Outer Space 

(COPUOS), Middle Eastern countries can position them-

selves as responsible actors in the global space commu-

nity. Bahrain, Egypt, Saudi Arabia and the UAE are at 

the forefront of regional efforts on this matter, but more 

regional countries could engage.128

requirements and facilitate information-sharing among 

Arab states.

While the challenges facing Arab governments in 

joining these international control regimes are sig-

nificant, they are not insurmountable. By focusing on 

regional solutions, gradual engagement and capacity-

building, international partners can create pathways for 

increased Arab participation in these important non-

proliferation efforts. 

Achieving Regional Space Security 
Given the complex regional dynamics, technology 

spread and ongoing missile proliferation in the Middle 

East, approaches to introducing confidence-building 

measures with a view to building a regional space- 

security architecture should also be considered.122 

Firstly, Middle Eastern countries could explore the 

establishment of a regional space-cooperation forum. 

This platform would serve as a venue for dialogue on 

space activities, fostering transparency and building 

trust among participating states. Such a forum could 

facilitate information-sharing on space policies, civilian 

space programmes and upcoming satellite launches.

Secondly, the development of a regional code of con-

duct for space activities could be pursued. Such a vol-

untary, non-binding agreement could outline principles 

for responsible behaviour in space, addressing issues 

such as debris mitigation, non-interference with space 

assets and the peaceful use of outer space. While poten-

tially similar to international initiatives, a regional code 

could be tailored to address specific Middle Eastern 

concerns and realities.123

Thirdly, countries in the region could consider imple-

menting a system of pre-launch notifications for space 

launches. This measure would increase transparency and 

reduce the risk of misinterpretation of space launches as 

potential missile tests or attacks. Such a system could 

start with voluntary notifications and gradually evolve 

into a more formalised arrangement as trust builds 

among participating countries. This approach could be 

particularly valuable in a region where the line between 

SLVs and ballistic missiles is often perceived as blurred.124

Fourthly, collaborative space projects could be ini-

tiated as confidence-building measures. Joint satel-

lite missions for purposes such as environmental 
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Secondly, regional states should be encouraged to 

join the growing number of countries that are declar-

ing a moratorium on testing destructive ASAT weap-

ons, including DA-ASAT weapons. The recent US-led 

initiative to stop such tests has gained support, with a 

total of 35 countries joining, in recognition of the interna-

tional risks posed by space debris generated from these 

weapons.129 For Middle Eastern countries, joining this 

moratorium would demonstrate their commitment to 

space-security sustainability and could potentially ease 

concerns about the dual-use nature of their space and 

missile programmes. A multifaceted approach combin-

ing diplomatic outreach, capacity-building and positive 

incentives should be employed to promote these objec-

tives. This could include organising regional workshops 

on space security, providing technical assistance on 

space situational awareness and offering collaborative 

opportunities in civilian space projects. Additionally, the 

establishment of a regional space-dialogue mechanism 

could provide a forum for discussing space-security  

concerns and building consensus on norms of behaviour. 

However, while promoting norms and moratori-

ums is important, the limitations of pursuing a com-

prehensive treaty banning space weapons also need 

to be recognised. The primary challenge lies in defin-

ing what constitutes a ‘space weapon’. Many space 

technologies are inherently dual-use, capable of both 

peaceful and potentially weaponised applications. This 

ambiguity makes it extremely difficult to craft a defini-

tion of space weapons that is both comprehensive and  

practically enforceable.130

Furthermore, verification of compliance with a space-

weapons-ban treaty would pose technical and political 

challenges. The vast expanse of space, combined with 

the miniaturisation of satellite technologies, makes it 

extremely difficult to monitor and verify the absence of 

weapons in orbit. Identifying and monitoring ground-

based weapons capable of targeting satellites would 

be even more challenging, as they could be concealed 

or rapidly deployed, or could appear to be a ballistic 

missile. The level of intrusiveness required for effective 

verification would likely be politically unacceptable to 

many states, particularly in a region as sensitive to sov-

ereignty concerns as the Middle East.131

While regional and international partners should 

actively promote adherence to responsible norms of 

behaviour in space and encourage Middle Eastern 

states to join moratoriums on destructive ASAT testing, 

all parties should be realistic about the limitations of  

formal treaty-based approaches to space weapons. Their 

focus should be on building a common understanding 

of responsible behaviour, enhancing transparency and 

fostering cooperation in space activities.

(Photo by UCG/Universal Images Group Editorial via Getty Images)

The Vienna International Centre, which hosts the headquarters of 
the UN Office for Outer Space Affairs (UNOOSA)
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Conclusion

telecommunications and scientific research, rather than 

pursuing technologies with overtly military applications.

Iran remains an exception to this trend, as it con-

tinues to blur the lines between its ballistic-missile  

programme and space-launch activities. However, 

Iran’s approach is increasingly viewed as an outlier 

rather than as a model for other regional states. The 

international community’s focused concern on Iran’s 

activities has not led to a broader trend of SLV develop-

ment as a cover for missile programmes in the region.

The establishment of more robust international 

export-control regimes and monitoring mechanisms, 

such as the MTCR and the HCoC, has made it more 

challenging to transfer sensitive technologies that could 

contribute to both SLV and missile development. While 

not perfect, these mechanisms have helped contain the 

most concerning proliferation activities.

The growing recognition of space as a critical domain 

for economic development and national prestige has 

led many Middle Eastern states to prioritise legitimate 

space capabilities over covert missile programmes. 

The potential economic benefits and international- 

cooperation opportunities associated with peaceful 

space activities provide strong incentives for compli-

ance with emerging international norms.

While ballistic missiles remain a concern in the Middle 

East, they are no longer viewed as a challenge that is exclu-

sive to the region. Diplomatic measures such as the MTCR, 

the Wassenaar Arrangement and the HCoC will continue 

to play some part in stemming missile proliferation but are 

in need of revision and modernisation. 

Lastly, the increasing participation of Middle Eastern 

states in international space-governance forums and 

their growing stake in maintaining a stable space 

environment have created new avenues for dialogue 

and confidence-building. These engagements provide 

opportunities to address security concerns and pro-

mote responsible space behaviour, potentially reducing 

the incentives for covert missile development under the 

guise of civilian space programmes. That said, it must 

This paper has discussed the relationship between 

ballistic-missile proliferation and SLV development in 

the Middle East and other ballistic-missile-proliferation 

pathways that have implications for regional space 

developments. It is evident that the landscape has 

evolved over the past two decades. While still requir-

ing monitoring, the growing divergence between ballis-

tic missiles and SLVs presents a less concerning picture 

than it did at the turn of the century.

The availability of commercial space-launch services 

has reduced the incentive for many Middle Eastern 

states to develop indigenous SLV capabilities that could 

also be used as a cover for ballistic-missile programmes. 

Countries such as the UAE and Saudi Arabia can now 

access space through working with commercial provid-

ers or joining international partnerships, thus satisfy-

ing their space ambitions without raising proliferation 

concerns. This shift has helped decouple space-launch 

activities from missile development.

The technological trajectories of modern SLVs and 

ballistic missiles have also diverged. Contemporary 

SLVs increasingly prioritise reusability, precision orbital 

insertion and multi-payload-deployment capabilities – 

all of which are suboptimal or unnecessary features for 

ballistic-missile applications. This technological diver-

gence makes it more challenging and less economically 

viable to repurpose SLV technology for missile develop-

ment, reducing proliferation risks.

Increasing transparency in space activities, driven by 

commercial imperatives and international cooperation, has 

made it more difficult to disguise missile development as 

civilian space programmes. The global space community’s 

interconnectedness and the need for adherence to evolving 

international space-traffic-management norms have cre-

ated an environment where suspicious activities are more 

likely to be detected and scrutinised.

Many Arab states in the Middle East have recognised 

the economic and scientific benefits of participating in the 

global space economy. Their focus has shifted towards 

developing space capabilities for Earth observation, 
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be recognised that some proposed measures to bring 

about space security may have unforeseen and even 

detrimental consequences.

The changing technological, economic and stra-

tegic landscape has altered the calculus for many 

regional actors, making the development of SLVs as 

a cover for missile programmes less attractive and 

less feasible. Moving forward, policies should focus 

on encouraging legitimate space activities, fostering 

regional cooperation in space and maintaining robust 

monitoring mechanisms to detect deviations from  

this trajectory.
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