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Executive Summary

• Over the past three decades, Iran’s missile capabilities have been instrumental to its military doctrine and  
 deterrence strategy. Although the military utility of Iran’s current missiles is severely limited by their poor  
 accuracy, conventionally armed missiles could be used as a weapon of intimidation aimed at inducing panic  
 and terror among an adversary’s population. 

•  Yet, Iran’s missile assets should not be regarded simply as a deterrent. They also offer the capability to  
 strike regional adversaries through differing delivery mechanisms and flight trajectories. In this respect,  
 Iran’s recent success in developing short and medium range solid-fuelled ballistic missiles could be a game- 
 changer, providing the Islamic Republic with greater operational flexibility and strategic options.

• Intended for battlefield and tactical military purposes rather than building deterrence, improved variants  
 of Iran’s short range missiles represent, in particular, an important addition to Iran’s anti-access/area-denial  
 capability and are likely to play a more decisive role in Tehran’s counter-invasion strategy. In addition, Iran’s  
 enhanced missile capabilities could seriously challenge the effectiveness of the Arab Gulf States’ existing  
 missile defense architecture.

• Similarly, emerging capabilities in the solid-propellant field offer greater means of striking adversaries at  
 distance, as recently illustrated in June 2017 when Iran launched multiple ballistic missiles into Eastern  
 Syria targeting Daesh militants.

• The possibility that improved variants of Iran’s short and medium range missiles be transferred to forces  
 in the region, such as Hezbollah and the Houthis, not only raises important security concerns which need to  
 be addressed but would also undoubtedly enhance the Islamic Republic’s ability to project power and achieve  
 long-term regional objectives.

• However, while Iran’s accomplishments over the past decade have been impressive, the experience of other  
 missile-development programmes suggests that the Islamic Republic might still be a decade away from  
 being able to establish a high level of reliability and accuracy against moving targets or high value parts of  
 area targets. In particular, it remains to be seen as to whether Iran will be able in the coming years to further  
 develop the necessary techniques and technologies needed to produce missiles able to track targets with a  
 high level of accuracy, in real-time. 
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The Issue

Since the mid-1980s, Iran’s missile capabilities have 
constituted the backbone of its deterrent-based military 
doctrine. Drawing lessons from past wars and military 
campaigns in the region, Tehran has used its ballistic-
missile arsenal, as well as its nascent cruise-missile 
programme, as an equaliser – a means to overcome 
its conventional military weaknesses and deter and 
possibly punish potential attackers. 

However, while Iranian leaders argue that their missiles 
are defensive in nature, current missile-development 
programmes reveal that Iran is increasingly keen to 
acquire greater offensive capability. The emergence of an 
indigenous solid-propellant missile industry, in particular, 
suggests that Iranian missiles could soon become much 
more accurate and lethal, therefore potentially providing 
Iran with greater operational flexibility and a new set 
of military options to project power throughout the 
region. Iran has also been accused of having supplied 
more accurate missiles to allied non-state groups in the 
region, such as Hezbollah and the Houthis. 

Against this backdrop, this EDA Insight evaluates 
the current state of Iran’s missile programmes and 
assesses their potential evolution towards greater 
offensive options. The Insight first reviews Iran’s missile 
capabilities. It then examines the military and strategic 
utility of Iran’s missiles and analyses the impact of 
emerging capabilities on its military doctrine. Finally, 
it assesses the implications for regional security and 
stability of reported transfers of Iranian missiles to non-
state forces in the region. 

Why Is It Important? 

• While traditional assessments of Iran’s missile 
 capabilities have mostly focused on long-range  
 systems, recent Iranian missiles tests and strikes  
 suggest that the country has prioritised improved  
 precision over increase in missile range. If so, this  
 trend would mark a discernible shift in Iran’s military  
 doctrine,1 from one that attempts to deter would- 
 be attackers to a strategy structured around a  
 variety of systems also designed for actual  
 operational use, with conventional deep and  
 precision strike capabilities against military  
 objectives. 

• Improved Iranian capability is likely to impact the  
 military strategic balance in the Middle East and  
 could threaten regional stability, especially if more  
 accurate missiles were to be transferred to Iran’s  
 state and non-state allies. In addition, Iran’s enhanced  

 missile capabilities could seriously challenge the  
 effectiveness of the Gulf’s existing missile defence  
    architecture. 

 •   Iran’s missile programmes today seem increasingly  
  connected to its longer-term regional ambitions  
   and objectives. Containing and possibly degrading  
       Iran’s influence in the region will therefore demand a   
           detailed assessment of its missile arsenal –inventory,    
      arsenal size, accuracy, operational capabilities – and  
    related military strategy. 

Iran’s Missiles Arsenal

Liquid-Propellant Missiles

Iran’s acquisition of ballistic-missile technologies 
began in the mid-1980s, when it purchased Soviet-
made liquid-fuelled Scud-B, first from Libya, then 
from Syria and North Korea. The perceived success 
of retaliatory missile strikes during its war with Iraq 
led Iran to acquire additional 300km-range Scud-Bs 
(Shahab-1), 500km-range Scud-Cs (Shahab-2), and 
longer-range Nodong (Shahab-3) missiles from North 
Korea during the following years.2

The Shahab-3 represented Iran’s first successful 
acquisition of a medium-range ballistic missile that 
can hit target about 900km from its border, with a 
nominal payload of 1,000kg.  A modified version of the 
Shahab-3, renamed the Ghadir, was introduced into 
service in 2007, with a range estimated at 1,600km, 
but with a smaller, 700-750kg warhead. In 2010, 
Iran tested an indigenous variant of the Shahab-2 
missile, the Qiam, with a reported range of of 800-
950km. Unlike Iran’s other Scud-variant, the Qiam 
does not have external tail fins, reducing the missile’s 
radar cross section (RCS), and therefore making it 
less vulnerable to ballistic missile defense systems 
deployed by Iran’s rivals in the region. 

In January 2017, Iran tested the Khorramshahr ballistic 
missile, believed to be a medium-to-intermediate 
ranged missile, with a maximum range estimated 
at 2,000km. The missile was first publicly displayed 
at a September 2017 parade in Tehran. Several 
commentators reported that the missile was derived 
from the North Korean Musudan (BM-25), utilising 
Russian-designed R-27 rocket engines. However, 
the Khorramshahr could also be an extended-range 
variant of the Ghadir missile.3

Although Iran does not admit to possessing a 
dedicated programme to develop intercontinental 
ballistic missiles (ICBM), some developments 
underway need careful consideration. In particular, 
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Iran is currently testing a two-stage liquid-fuelled 
space launch vehicle, the Simorgh, which was tested 
three times since April 2016 and whose boosters can 
potentially deliver missiles with much longer ranges.4 

Iran is also reported to be developing a Shahab-4 with 
a maximum range that is estimated at around 2000-
4000km.     

In total, most sources estimate that Iran possesses 
approximately 200-300 Shahab-1,2 and Qiam missiles, 
and could have as many as 300 Shahab-3/Ghadir 
missiles. 

Solid-Propellant Missiles 
 
While Iran’s liquid-propellant missile programmes 
remain largely dependent on the foreign supply of key 
components, including antiquated soviet-era engine 
technology, the Islamic Republic seems to have 
developed genuine industrial capacity in the solid-
propellant field. 

According to experts, the solid-fuelled systems offer 
many strategic advantages. They are more compact 
and easier to deploy on mobile launchers. They are 
also less vulnerable to pre-emption thanks to their 
shorter launch-preparation time – a key factor that 
ensures greater survivability.5 Solid systems also 
accelerate faster, making them less susceptible to 
boost-phase interception.6

In the late 1990s, Iran began developing the solid-
propellant short-range Fateh-110 missile, a modified 
version of the unguided Zelzal-2, with the addition of 
control and guidance systems and an estimated range 
of around 200km. Four subsequent versions were 
developed during subsequent years, among them the 
Fateh-313 short range ballistic missile, which Iran 
officials say can fly 500km, as well as new variants, 
including the so-called anti-ship Khalij Fars and its 
anti-radiation version, the Hormuz-1,2, each with a 
declared range of 300km. 

In September 2016, Iran displayed a new version of the 
Fateh-110 family of missiles, the Zolfiqar, with a range 
of 700km and submunitions warhead. The Islamic 
Republic also tested in 2008 a two-stage domestically 
produced solid-propellant missile, the Sajjil-2, 
potentially capable of delivering a 750kg warhead to 
a range of over 2,000km, an improvement of roughly 
20% over the Ghadir, although it is apparently still not 
operational. 

As Iran can produce these weapons domestically, 
the size of Iran’s solid-fuelled stockpiles is more 
problematic to estimate. According to a 2016 report 

by the International Institute for Strategic Studies 
(IISS), it is conceivable that Tehran has the capacity to 
produce annually 150-200 propellant motors, which 
suggests that Iran may possess a total of 500-1000 
Zelzal and Fateh-type systems, potentially two-third 
of which are Zelzal artillery rockets.7

Cruise Missiles 

Iran also claims to have developed two land-attack 
cruise missiles: the 2,500-3,000km range ground-
launched Soumar and the 700km range air-launched 
Ya Ali, unveiled in 2015 and 2016 respectively. Some 
sources suggest that the missiles could be based on the 
Russian Kh-55 that Iran covertly purchased in 2001 from 
Ukraine.8 The Kh-55 was the Soviet air force’s primary 
nuclear delivery system after it entered service in 1984.9

While It is unclear whether either system is operational, 
their unveiling in itself marks a step change in Iran’s 
effort to develop and manufacture cruise missiles which 
began almost three decades ago. Cruise missiles’ ability 
to fly at low altitudes, hide behind terrain features and 
below radar detections make them hard to target and 
destroy, and coupled with Iran’s sizeable ballistic-missile 
inventory, they could greatly complicate regional states’ 
missile defence requirements.

The Role of Missiles in Iran’s Military 
Strategy 

Most experts agree that the military utility of Iran’s 
missiles is severely limited by their poor accuracy.10 
In the past Iran’s missile programmes have primarily 
focused on the development of a long-range capacity, 
independent of any real military efficiency. As such, 
most of the missiles that comprise Iran’s arsenal 
would be expected to have only limited military impact 
in a conflict scenario.11

The Shahab family of missiles and their variants, in 
particular, appear largely inaccurate due to their large 
Circular Error Probable (CEP) – the radius within 
which half of the missiles fired would be expected 
to land. Relying on inertial navigation systems, the 
Shahab-1 has an estimated CEP of 1km,12 with that of 
the Shahab-2, Qiam and Ghadir believed to be larger 
still – up to 2.3km in the case of the Ghadir.13 When 
translated into calculated probabilities of success, 
large CEP values mean that Iran would probably 
require to allocate a significant portion, if not all, of 
its Shahab-type missiles to ensure the successful 
destruction of a single fixed-point military target.14
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In addition, the development of cluster warheads for 
Iran’s ballistic missiles, while it significantly expands 
the effective radius of the missile warheads, has 
only relative military value as cluster munitions are 
unable to destroy hardened targets and are primarily 
designed to destroy soft targets, such as people, 
exposed radars and vehicles.    

For these reasons, experts believe that Iran’s missiles 
are more likely to be effective as a political tool aimed 
at inducing panic and terror among an adversary’s 
population, especially in large urban areas, or with a 
logic of harassment against large civilian and military 
infrastructures, such as airfields, oil facilities, power 
and desalination plants or naval bases.15 Such attacks 
might trigger fear and disrupt operations, increasing 
pressure for concessions or resolution, but would 
be unable to neutralize an opponent’s forces on the 
battlefield or to shut down military actions.16

In fact, Iranian officials have often discussed their 
missile force using terms borrowed from classic 
deterrence theory: mindful of the important 
limitations to its conventional capabilities, they have 
described their missile programmes as a defensive 
tool, primarily aimed at dissuading Tehran’s regional 
rivals or the US from launching an attack against the 
country.17

An Evolving Missile Doctrine?

However, the emergence of a genuine Iranian 
industrial capacity in the solid-propellant field could 
be a game-changer for Tehran. Contrary to the 
liquid-fuelled Shahab family of missiles, Iran’s solid-
propellant missiles - the Fateh-110 and its variants 
the Fateh-313, Khalij Fars, Hormuz-1,2, the Zolfiqar 
- have been primarily designed for battlefield and 
tactical military purposes rather than for deterrence 
purposes. In the past 20 years, Iran has invested 
heavily in the development of a robust and capable 
solid-propellant production industry, complete with 
facilities, equipment and most importantly indigenous  
technical know-how.18

This means not only that the Fateh-110 and its variants 
can be produced in large numbers locally, but also that 
Iran’s growing and increasingly capable engineering 
and infrastructure will ensure that these short to 
medium range missiles become more accurate and 
reliable over time. In this respect, as highlighted in a 
IISS report, these emerging capabilities in the solid-
propellant field appear to be “the greatest strategic 
legacy to emerge from (Iran’s) missile-development 
programs during the past decade”.19 The effort to 
prioritize accuracy over range also offers a clear 
indication that Iran is increasingly committed to 

developing the kind of conventionally armed precision 
guided missiles that can be lethal against point 
military and infrastructure targets.20

This trend has two main implications. First, with 
improved accuracy and reliability, the Fateh-110 and 
its variants are likely to play a more decisive role 
in Tehran’s counter-invasion strategy. This would 
undoubtedly represent an important addition to 
Iran’s anti-access/area-denial capability,21 and could 
constrain would-be attackers’ possible course of 
actions by significantly raising the cost of an attack. 

Second, the sophisticated nature of Iran’s solid fuel 
missile systems could pave the way for breakthroughs 
in Iran’s offensive missile options, allowing Iran 
to intervene in its neighbourhood through deep 
and precision strike capabilities, as illustrated by 
the Iranian missile strike against Daesh targets in 
Syria on June 18, 2017.22 Indeed, despite alternative 
explanations, most open-source evidence suggest 
that solid-propellant Zolfiqar missiles were used for 
the strike, with four of them hitting their targets,23 thus 
offering a real insight into Iran’s current and future 
capabilities. The presence of members of Iranian 
Revolutionary Guards near the targeted area, as well 
as the use of UAVs, proved also crucial to the strike’s 
reported success. 

Development of more accurate short-range missile 
systems could also challenge the effectiveness of Gulf 
states’ missile defence architectures. Indeed, contrary 
to previous models of short range ballistic missiles, 
current versions of Fateh-110 and its variants are 
conceived to adopt a quasi-ballistic trajectory which 
enables greater manoeuvring of the missile, thus 
increasing its accuracy, and also the deception of 
missile defence systems that are optimized for 
countering ballistic missile threats.24

Regional Proliferation Concerns

Lebanon’s Hezbollah: An Assessment

Similarly, the possibility that these missiles could 
be transferred to Iranian proxies raises important 
security concerns. In Lebanon, rockets and missiles 
have played a key role in Hezbollah’s military strategy 
over the past three decades, first as a means of 
compellence (1992-2000), and then as a means of 
deterrence (2000 to today).25 The weapons have 
enabled Hezbollah not only to offset its conventional 
inferiority but also to defend its stronghold in Lebanon 
by threatening retaliations deep inside Israel’s 
territory.26 Hezbollah’s deterrence posture also entails 
the capacity to prioritise targets that mirror those of 
the adversary’s.27

3



In recent years, Hezbollah’s arsenal is believed to 
have significantly improved, both quantitatively and 
qualitatively. The ‘Party of God’ has significant holdings 
of artillery and long-range rockets – which number in 
the tens of thousands and include the Iranian Fajr-3 
and Fajr-5 (with claimed ranges of 45km and 75km) 
and the Iranian Zelzal-1, 2, 3 (125-300km), as well as 
anti-ship guided missiles. in the winter of 2010, Israeli 
and US military intelligence estimated that Syria 
“intended to imminently transfer” Scud-D ballistic 
missiles to Hezbollah. With a range of 700km, Scud-D 
missiles could reach either Tel-Aviv or Jerusalem.28 

It has also been reported that the Syrian regime 
supplied Hezbollah with M-600 short range ballistic 
missiles, a variant of early Iranian Fateh-110, which 
can carry a 500kg warhead and has a range estimated 
at 210km, with a CEP of around 460m thanks to its 
inertial guidance system.29

These developments have enabled Hezbollah to add 
operational credibility to its traditional deterrence 
posture. More accurate missiles -such as more 
advanced Iranian Fateh-type missiles - would greatly 
increase Hezbollah’s capability to carry out lethal 
strikes against a wide range of targets in Israel. It 
would similarly enable it to launch a quick, focused 
attack on Israel, unlike the prolonged 2006 conflict. 
As such, although increased confidence in its missile 
arsenal is unlikely by itself to change Hezbollah’s 
broader political objectives and military strategy, 
precision-guided weapons would undoubtedly impact 
their “way of war” and could see Hezbollah entertain 
new offensive tactics, thus offering yet another 
example of how military doctrines evolve over time 
with the acquisition of new capabilities.30

The Houthis’ Missile Campaign

In Yemen, the use of rockets and ballistic missiles 
by forces opposed to the legitimate government has 
been remarkably persistent in recent months. The 
Saudi authorities have confirmed that more than 35 
ballistic missiles have been launched from Yemen 
into its territory since March 2015.31 It has also been 
reported that hundreds of short-range and tactical 
rockets have been fired by Yemeni-based rebels into 
Saudi Arabia.32

Although the size of Yemen’s pre-conflict missile 
arsenal is unclear from open sources, both the 
number and the type of missiles used raise questions 
about how the rebels are sustaining their campaign. 
As noted by Jane’s experts, given that Yemen has no 
known history of producing its own ballistic missiles, 
let alone extended-range Scud-versions, the use 
of previously unseen Scud derivatives appears to 
support the claims made by the Saudi-led coalition 
that Iran is extensively involved.33

Indeed, it seems likely that the Houthi rebels received 
Iranian assistance to repurpose missiles, extend 
the range of existing Scud-types, and produce new 
launchers.34 Technical and logistical supports may 
have also come from Hezbollah militants sent to 
Yemen to assist the Houthis, although these claims 
were officially denied from Hezbollah’s leader Hassan 
Nasrallah following the firing of a ballistic missile at 
Riyadh from Yemeni territory on 4 November.35

Prior to the conflict, Yemen’s military was believed to 
have more than 30 Scud-B missiles, and possibly an 
unknown number of Scud-C missiles imported from 
North Korea. By 2017, it was reported that several of 
these missiles had been modified to carry new types 
of warheads.36 In addition, Yemen possessed between 
10 and 80 SS-21 Scarab (OTR-21 Tochka). Since March 
2015, the majority of rebel strikes have involved 
the latter system, as well as BM-27 multiple rocket 
launchers, targeting Saudi border towns and military 
bases.37

Other systems have also been used in large numbers, 
including the Qaher-1, which is reportedly a conversion 
of the V75 missile used in the SA-2 surface-to-air 
missile system, which Yemen imported from the Soviet 
Union in the 1970s onward (approximately 800-1000 
in total).38 On March 28 2017, the Houthis announced 
that they had launched an improved version called the 
Qaher-M2, with a claimed range of 400km and a 350kg 
warhead, mentioning that three of these missiles had 
been fired at King Khalid Air base in Saudi Arabia. The 
March 28 attack also saw the use of a saturation tactic 
in an apparent attempt to overwhelm Patriot batteries 
deployed near Khamis Mushait.39

The rebels also unveiled two new Scud versions. The 
first, the Burkan-1, was announced on 2 September 
2016. Yemen’s SABA news agency reported that 
Burkan-1 is a modified Scud missile, with a 500kg 
warhead and a claimed range of 800km -which 
doesn’t match any Iranian Scud derivatives, although 
potentially the range of the Shahab-2 missile could be 
extended by reducing its payload size.40 The missile 
was apparently first used on October 2016 when 
a missile hit King Fahd Air Base, near the city of Al 
Taef in Saudi Arabia, about 525km form the Yemeni 
border.41 Later that month, the Houthis claimed a 
second Burkan-1 missile hit Jeddah’s King Abdulaziz 
International airport, located at about 630km from the 
border.42

A second version, the Burkan-2, was unveiled on 6 
February 2017, with a smaller warhead contained in 
a separating re-entry vehicle.43 The Houthis claimed 
that the improved Burkan-2H version was used for 
the first time against the Yanbu oil refinery on July 
22 2017, a target around 880km from the Yemeni 
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border.44 A Burkan-2H missile also targeted Riyadh’s 
King Khalid International Airport on 4 November 
2017.45 The following month, on 19 December 2017, 
the Houthis released a video showing it launching 
a Burkan-2H that it said hit the Al-Yamamah palace 
in Riyadh. This was followed by another Burkan-
2H attack targeting the Saudi capital on March 25. 
Significantly, both the Saudi and the US authorities 
have identified the missiles used in these attacks 
as Iranian-made, possibly a modified version of the 
Qiam missiles, that were disassembled and smuggled 
in parts into Yemen.46 The UN panel of experts that 
monitors the arms embargo imposed on Yemen also 
concluded that missile debris recovered from Saudi 
Arabia was of Iranian origin.47

If confirmed, Iran’s capacity to successfully transfer 
complete missile systems into Yemeni territory raises 
important questions and needs to  be fully investigated, 
as even dissembled pieces of the 11m-long Qiam 
missile would be up to at least 6-8-meter-long, making 
them – in theory –extremely vulnerable to detection.  
As such, the remnants of Burkan-2H missiles 
displayed on 14 December by the US ambassador to 
the United nations, Nikki Haley, provided an indication 
of how these ballistic missiles were smuggled to 
Yemen. Indeed, it appears that the propulsion section 
had been cut in two where the oxidizer and fuel tanks 
meet, presumably to make them easier to transport 
clandestinely, then welded back together once in 
territory controlled by the Houthis.48

In any case, proven Houthi capability to further 
increase the range of their ballistic missiles indicates 
a growing risk to a broader range of sites in Saudi 
Arabia and in other coalition member countries. 
Houthis’ missiles remain, however, largely ineffective 
and few in numbers – and are likely to remain so.49 

No missile launched thus far into Saudi territory has 
caused widespread damage, and reportedly about half 
of them have been intercepted.50 It is therefore worth 
mentioning that while the Houthis’ missile campaign 
has provided Iran with the possibility to learn valuable 
lessons about how its own missiles might perform 
against US-provided missile defence systems, it has 
also enabled the Saudi military to acquire important 
technical and operational know-how in that domain, 
which could prove crucial in any future attempt by Gulf 
states to efficiently integrate their missile defence 
capabilities.   

Conclusion

In recent years, Iran has made robust strides in 
developing its missile arsenal. While regional security 
concerns might have been a primary strategic driver 
in shaping Iran’s missile programme, its missile 
assets should not be regarded simply as a deterrent. 
They also offer the capability to extend power and 
strike regional adversaries through differing delivery 
mechanisms and flight trajectories. 

Similarly, with improved accuracy and reliability, 
Iran’s family of short and medium range solid-fuelled 
missiles appear intended – at least in part - for actual 
operational use, providing Iran with greater offensive 
capabilities and military options. These emerging 
capabilities represent an important challenge to the 
Arab Gulf States’ existing missile defence systems, 
and could seriously threaten regional stability if they 
were to be transferred to Iran’s non-state allies in the 
region, such as Hezbollah and the Houthis. 

However, while there has been impressive progress 
in Iran’s missile programme over the past decade, 
it is still insufficient to generate the full range of 
desired military outcomes. The experience of other 
missile-development programmes suggests that the 
Islamic Republic might still be a decade away from 
being able to establish a high level of reliability and 
accuracy against moving targets. It remains to be seen 
whether Iran will be able to master the necessary 
technologies needed to enable real-time targeting. 
Similarly, it will be crucial to assess the operational 
impact and potential shift in Iran’s military doctrine 
as Iran continues to acquire and develop new missiles 
capabilities.  
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