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"And he doeth great wonders, so that he maketh 
fire come down from heaven on the earth in the 
sight of men." - Revelation 13, 13. 

Abstract 

This paper analyses the legality of Solar Power 
Satellites (SPS) and Peaceful Nuclear 
Explosions (PNE), as means for exploiting 
extraterrestrial natural resources, from the 
prospective of peaceful uses of outer space. 
The use of extraterrestrial natural resources for 
military purposes is also scrutinised. 
Envisioned as a means for the exploitation of 
solar energy in outer space, SPS may have 
military capabilit ies, varying from their use as 
electromagnetic weapons to their employment 
as anti ballistic missile systems and as means 
of hostile environmental modification. Their 
dimensions and location may raise on the other 
hand issues regarding their defence. In order to 
avoid both their use as means of warfare and 
their destruction, appropriate safeguards must 
be in place. Without these, it is unlikely that 
SPS systems will ever be operating. The 

exploitation of mineral resources on the moon, 
asteroids and other celestial bodies may see the 
need of employing PNE. These have 
fundamental legal implications in the light of 
the 1963 Moscow Treaty and of the C T B T 
Treaty. Finally, the exploitation of 
extraterrestrial mineral resources may raise a 
legal debate regarding their use for military 
purposes. This raises again the never-ending 
debate of the meaning of "peaceful", i.e. non-
military or non-aggressive. 

1. Introduction 

The prospective of exploitation of solar energy 
in the Geostat ionary Orbit and of mineral 
resources on the Moon and asteroids raises the 
issue of legality of the exploitation 
technologies to be used from their military 
point of view. "The development of a mineral 
resource regime for the M o o n " - considers 
Bilder - "is likely to have less immediate 
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practical military (...) significance than has 
been the case with the general development of 
the Antarctic and Law of the Sea reg imes" 1 . 
However , a certain number of technologies 
that can be used for the peaceful exploitation 
of non-terrestrial natural resources carry also 
the potential of being used for warfare. This is 
true both in the case of the Solar Power 
Satellites that would exploit solar energy in 
Earth orbit, and in that of peaceful nuclear 
explosions that may be used in exploit ing 
minerals from the Moon, asteroids and other 
celestial bodies. These "dual-use technologies" 
raise security issues that need to be analysed in 
detail. In the same time, important problems 
arise from the possible use of non-terrestrial 
mineral resources for the manufacture of 
weapons . 

2. Mili tary Uses of Solar Power Satellites 

Al though Solar Power Satellites were 
envisioned as an energy program, their use 
raises significant military implicat ions 2 . 
Concerns have been expressed regarding the 
lawfulness of solar power satellites (SPS) 
under the Outer Space Treaty in the context of 
their possible use as weapons of mass 
destruction and under existing arms control 
treaties in the context of their use as prohibited 
means of warfare. At the same time, given the 
significant importance and value of a SPS 
system, its use raises also the issue of 
vulnerabil i ty 3 , hence self defence 4 . 

2 . 1 . Mass Destruction Capabili t ies Article TV 
of the Outer Space Treaty outlaws placement 
"in orbit around the Ear th" of "any (...) kinds 
of weapons of mass destruction (...)." 
Weapons of mass destruction were defined in 
1948 by the U N Commiss ion for Conventional 
Armaments as 

"those which include atomic explosive 
weapons , radioactive material weapons, 
lethal chemical and biological weapons, 
and any weapons developed in the future 

which have characterist ics comparable in 
destructive effect to those of the atomic 
bomb or other weapons mentioned above" 
[UN document S/C.3/32/Rev. l , August 
1948]. 

Given the "evolut ion" of the means of warfare 
since 1948, the U N General Assembly passed 
Resolution 51/37 of 7 January 1997 
[A/RES/51/37] in which it expresses its 
determination 

"to prevent the emergence of new types of 
weapons of mass destruction that have 
characteristics comparable in destructive 
effect to those of weapons of mass 
destruction identified in the definition of 
weapons of mass destruction adopted by 
the United Nations in 1948" and it 
"[Reaffirms that effective measures 
should be taken to prevent the emergence 
of new types of weapons of mass 
destruction". 

As seen from above, there is no exclusive 
definition of weapons of mass destruction; in 
1996, the US Secretary of State Warren 
Christopher classified the landmines as 
"weapons of mass destruction in slow 
mot ion" 5 . Given the lack of a precise 
definition, the Office of Technology 
Assessment of the United States Congress 
considers that it is unclear "[w]hether an SPS ' s 
microwave or laser capabili t ies would class it 
as a weapon of "mass destruct ion" and hence 
make it illegal under the 1967 treaty", but "it 
is very likely that such charges would be made 
in the event of SPS deployment" 6 . In order to 
analyse their (dis)qualification as weapons of 
mass destruction, one must examine the 
possible destructive effects of the SPS 
technology. 

High power microwaves (HPM) are a new 
means of warfare. The use of microwaves as 
the means of t ransmission of energy between 
the SPS and the ground based collecting 
rectenna may qualify them as electromagnetic 
weapons. The most widely acknowledged 
effect of H P M is "disruption of electronic 
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systems", able to "reset computers , cause 
complete loss of stored data and/or cause 
microprocessors to switch operating modes" 7 . 
This would "produce substantial paralysis in 
any target system, thus providing a decisive 
advantage in the conduct of Electronic 
Combat , Offensive Counter Air and Strategic 
Air At tack" 8 . In the same time, a H P M attack 
directed at an aircraft "could corrupt the 
p lane ' s control and navigation systems enough 
to cause a crash" 9 . 

Although of a non-lethal na tu re 1 0 , the effects of 
electromagnetic weapons are significant, 
ranging from "nuisance to ca tas t rophic"" . This 
led experts to consider them as "Weapon[s] of 
Electrical Mass Des t ruc t ion" 1 2 . Indeed, the 
reliance of today ' s society on electronic and 
computer systems makes it extremely fragile; a 
H P M attack would have far more catastrophic 
effects than the Mil lennium B u g 1 3 . 
Another "mass destruct ion-l ike" effect may be 
presented by the SPS that would use lasers 
instead of microwaves as means of 
transmission of energy and that may also have 
the capacity to cause catastrophic fires on 
enemy territory. Gerrard and Barber note that " 
there is some debate as to whether nuclear-
powered lasers are [weapons of mass 
des t ruc t ion]" 1 4 . The same may be true in the 
case of use of orbiting solar mirrors: it may 
"become technically feasible to concentrate 
solar energy in certain areas of the earth and 
thereby cause fires, scorch the earth, or cause 
f loods" 1 5 . Precedents of the use of solar rays as 
a weapon exist as far back as the 3rd Century 
BC, when Archimedes is said to have put fire 
to the Roman fleet invading Syracuse by using 
solar rays concentrated by mirrors. 
These arguments may qualify the SPS as 
illegal under article TV of the Outer Space 
Treaty; at the same time, several counter
arguments can be formulated. 
First of all, SPS are not the only means that 
could be used for electromagnetic warfare - on 
the contrary, most of the literature is devoted 
to conventional electromagnetic bombs. 

Besides this, "unlike traditional weapons of 
mass destruction, there are no controllable 
c o m p o n e n t s 1 6 in an H P M weapon . " 1 7 and this 
would make treaties that would limit their 
proliferation "virtually impossible to enforce 
given the common availability of suitable 
materials and too l s . " 1 8 . 
Regarding their use as means of causing lethal 
diseases, it is unlikely that SPSs would become 
instruments of mass destruction; the small 
power density of the microwave beam (about 
V* the power density of sunlight) means that, 
"as a weapon, the SSP is less effective than a 
squirt g u n " 1 9 . Foldes agrees, considering that 
the "[capability of SPS to cause radiation 
damage on the ground is smal l " 2 0 . Moss 
believes that a SPS "would not violate the 
dictates of Article 4 as the SPS is not a 
weapon. The al ignment of the microwave 
beam would always be under positive control 
from the receiving station and could be quickly 
shut off should it stray from the precise path of 
the rectennas. Fur thermore, and most 
importantly, contact with the microwave 
energy is not lethal. It has no thermal 
"zapping" qualities like a laser, nor is it 
ionising like X-ray radia t ion" 2 1 . 
The question remains, however, whether the 
SPS could serve as a "Trojan horse" by hiding 
a mass destruction weapon, be it nuclear, 
radiological, or chemical , under the peaceful 
exploitation mask. In order to avoid this 
situation, a number of safeguards that we will 
analyse later must be in place. 

2.2. A B M Capabili t ies The bilateral USA-
USSR 1972 Anti Ballistic Missi le Treaty 
prohibits in Art. V the development , testing 
and deployment of A B M systems or 
components , including space-based ones. Art. 
II of the A B M Treaty defines the A B M system 
as a "system to counter strategic ballistic 
missiles or their e lements in flight trajectory". 
The SPS system, al though not directly aimed at 
countering strategic ballistic missiles, might be 
accused of having an A B M "hidden agenda", 
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given its real A B M capabilit ies. Indeed, "[i]t 
was speculated that a high-energy laser beam 
could function as a thermal weapon to disable 
or destroy enemy miss i l es" 2 2 . Foldes also 
considers that one of the most logical offensive 
uses of SPS can include the "microwave 
heating of other space ob jec t s" 2 3 . O T A 
believes that " [ a l t h o u g h unlikely, use of the 
SPS for directed-energy weaponry, either 
directly, or as a source of energy to be 
transmitted to remote platforms, or for 
tracking, would be regulated by the A B M 
Treaty. Use of the SPS for A B M purposes 
would hence be banned" 2 4 . 
The unilateral deployment of a SPS system 
either by the U S A or Russia would entail the 
risk of apparent violation of the A B M treaty, 
and O T A considers that "[r]enewed 
negotiations may have to take SPS 
development into account, perhaps by 
specifying SPS designs that make it unusable 
as a weapons sys tem" 2 5 . 

2 .3 . Environmental Modification Capabili t ies 
The 1976 Convent ion on the Prohibition of 
Mili tary or Any Other Hosti le Use of 
Environmental Modification Techniques 
forbids State Parties to -

"engage in military or any other hostile 
use of environmental modification 
techniques having widespread, long-
lasting or severe effects as the means of 
destruction, damage or injury to any other 
State Par ty" (Art. 1.1). 

The term "environmental modification 
techniques" is defined as "any technique for 
changing - through the deliberate manipulation 
of natural processes - the dynamics, 
composi t ion or structure of the earth (...) or of 
outer space" (Art. II). 
O T A believes that the principles of the 
E N M O D Convention "obviously allow for 
crit icism of some SPS designs as having 
weather modification potential, requiring 
restrictions or redesign to reduce such 
ef fec ts" 2 6 . Still, their weather modification 

"potential" - if we employ O T A ' s vocabulary 
- would be more of the concern of the 
Additional Protocol I to the Geneva 
Conventions of 12 August 1949 Relating to the 
Protection of Vict ims of International Armed 
Conflicts, 8 June 1977, whose Art. 35.3. 
prohibits the employment not only of methods 
or means of warfare "which are intended (...) 
to cause widespread, long-term and severe 
damage to the natural environment" , but also 
of those which "may be expected" (my 
emphasis) to cause such effects. 
Indeed, according to Bertell , the SPS would be 
"capable of causing physical changes in the 
ionosphere" 2 7 . 

The "Thunders torm" SPS (TSPS) imagined by 
Bernard East lund would be used precisely for 
peaceful weather modification in order to 
prevent the formation of to rnadoes 2 8 . The 
development of the TSPS would not violate 
Art. III. 1 of the E N M O D Convention - "The 
provisions of this Convent ion shall not hinder 
the use of environmental modification 
techniques for peaceful purposes (...)"; 
nevertheless, fears for its military misuses may 
arise. "Fear may be just i f ied" - considers 
East lund - "however , such fear should not stop 
responsible scientists for pursuing areas of 
research that could significantly save lives and 
proper ty" 2 9 . East lund formulates guidelines "to 
handle this i ssue" - , inter alia "[sjystem design 
is to include provisions that prevent military or 
harmful applicat ions"; "[o]versight committees 
with international representation will review 
all plans and exper iments" and "[s]pace 
platforms for severe weather modification 
should be manned by internationally chosen 
personne l" 3 0 . 

2.4. Other Mili tary Capabili t ies In the same 
t ime, the SPS may have military uses that are 
not illegal under present regulations. Thus , 
they may be used as an observation pla t form 3 1 ; 
their location in geosynchronous orbits 
provides "an excellent vantage point from 
which an entire hemisphere can be surveyed 
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cont inuously" and would provide early 
warning capabi l i ty 3 2 . 
As the O T A considers, " [ m i l i t a r y satellites for 
communicat ions and remote sensing are 
currently used by several countries, and 
presumably use of the SPS platform for such 
purposes would not constitute a change in 
accepted prac t ice" 3 3 . 
The SPS potential of j amming of enemy radio 
communicat ions is considered to be 
"s ignif icant" 3 4 and one of "the most logical 
offensive uses of S P S " 3 5 . Orbital solar mirrors 
could be used to intimidate the enemy and to 
illuminate the battlefields during an attack. 
Given their dimensions, SPS can serve as a 
"space launching p a d " 3 6 and repair facil i t ies 3 7 . 
The SPS "would be able to transmit power to 
remote military operations anywhere needed 
on ea r th" 3 8 . 
However , Paragraph 1 of Art. 35 of the 
Additional Protocol I to the Geneva 
Conventions of 12 August 1949 Relating to the 
Protection of Vict ims of International Armed 
Conflicts, 8 June 1977, classifies the right of 
the parties to any armed conflict to choose the 
methods or means of warfare as "not 
unlimited", and the military capabilities of SPS 
may lead states to enter into agreements that 
would prohibit their use. Once again, the 
designers must find solutions that would 
minimise their military use and the policy 
makers must find appropriate safeguards. 

2.5. Self Defence of SPS At the opposite end 
of the security concerns related to the use of 
SPS lies their safety; while a "non-owner 
s tate" is concerned with the military potential 
of a SPS, an "owner s tate" would see a SPS as 
"a target for any space-capable nation with 
intentions hostile to the interests of that 
s t a te" 3 9 . 
The use of a geosynchronous orbit makes the 
SPS "a "sitting duck" for anti-satellite 
weapons" , given "the absolute predictability of 
these o rb i t s " 4 0 . Its vulnerability is of high 
importance, "especially since it could be 

supplying a large portion of a nat ion 's 
e lectr ic i ty" 4 1 . Security issues are raised also by 
the ground-based rectenna that "would be as 
vulnerable to terrorist or quasi-military action 
as other large industrial complexes or power 
p lan t s" 4 2 . 
Indeed, they are not more vulnerable than other 
ground-based facilities; nuclear plants can as 
well be attacked or sabotaged. At ground 
level, self-defence systems are easy to 
implement; Foldes believes that SPS self 
defence is in principle "no more difficult than 
the defence of a similar complexity power 
plant on the g round" 4 3 . As the U N Charter is 
applicable in outer space and it legitimates self 
defence (Art. 51), the provision of a self 
defence system for a SPS would in theory not 
be illegal, as long as the arms installed on the 
SPS do not contravene to the arms controls 
treaties in force. It is however difficult to 
imagine a defence system strong enough to 
counter an attack and weak enough not to be 
considered an A B M system. 
In the same t ime, Dembl ing and Smith are 
concerned with the establishment of "keep-out 
zones" in the vicinity of the SPS by "proximity 
rules", precedents in this direction existing "in 
the form of offshore territorial limits claimed 
by various na t ions" 4 4 . An even better analogy 
with the law of the sea could be made with the 
provisions of the Montego Bay Convention of 
10 December 1982 (United Nations 
Convention on the Law of the Sea) , that al lows 
for the establishment of "reasonable safety 
zones" of about 500 metres around artificial 
islands, installations and structures in the 
exclusive economic zone "in which it may take 
appropriate measures to ensure the safety" 
both of their and of navigation (Art. 60.4). All 
ships are complied to respect these safety 
zones (Art. 60.6.) . Safety zones may be also 
established around scientific research 
installations (Art. 260) . The right of hot pursuit 
is of applicability in the safety zones 
established in the E E Z and Continental Shelf 
(Art. 111.2.). In the same time, safety zones are 
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to be established around the installations used 
for carrying out activities in the A r e a 4 5 (Art. 
1 4 7 . 2 . C ) . 

Dembl ing and Smith reckon that proximity 
rules would have to be reconciled with the 
non-appropriat ion principle formulated in Art. 
II of the Outer Space Treaty, as these "would 
consti tute a claim over an ascertainable portion 
of outer s p a c e " 4 6 . As a practical solution to this 
problem, they suggest a "SPS multilateral 
agreement" , that "would be useful to either 
exempt such zones from the restrictions posed 
by Article II or to define the world 
"appropr ia t ion" such that the zones would not 
be within said def ini t ion" 4 7 . However , the 
"safety zones" established under the Law of 
the Sea regime are not under state sovereignty, 
but under its jurisdiction and control; 
therefore, establishment of analogous safety 
zones around SPS should not be viewed in 
violation of the non-appropriation principle. 
They do not hinder the "mare l iberum" and 
should not hinder the "cosmos liberum". 
Finch Jr. considers that the SPS, along with 
space laboratories, space cities and 
communicat ion satellites "must never be 
wilfully destroyed in violation of the 1967 
Outer Space Treaty" , as they are "the most 
vulnerable and yet the most materially 
beneficial outer space activities now known"; 
he also considers that peace and freedom in 
outer space is a precondit ion for the building 
and operation of S P S 4 8 . 

An interesting question is raised by the 
applicability to SPS of Article 56.1 of the 
Protocol Addit ional to the Geneva 
Convent ions of 12 August 1949, and relating 
to the Protection of Vict ims of International 
Armed Conflicts (Protocol I) of 1977. It 
prohibits the attacking of "works and 
installations containing dangerous forces, 
namely dams , dykes and nuclear electrical 
generat ing stations, ( . . .) if such attack may 
cause the release of dangerous forces and 
consequent severe losses among the civilian 
populat ion". W e believe that Art. 56.1 would 

not be applicable as such to SPS, as it contains 
an exclusive listing of the objectives protected 
("namely") ; however , mutatis mutandis , it may 
be used as a starting point in the negotiation of 
an international regime for the security of SPS. 
An attack directed at SPS may indeed release 
dangerous forces: given the impressive mass of 
a SPS, it may become possible that an 
explosion would produce debris that would 
cause significant damage following 
atmospheric re-entry. 

As a practical solution that might eliminate the 
SPS vulnerability to military attack, Knelman 
proposes their internationalisation, particularly 
in the form of a widespread par t ic ipat ion 4 9 . 
Dembl ing and Smith agree, stating that "[t]he 
creation of an international organisation for the 
ownership and operation of SPS facilities 
might theoretically be the opt imum for 
alleviating the threats to international security 
associated with an SPS system", but the 
practical creation of such an organisation 
"would seem unl ike ly" 5 0 . 

2.6. Safeguards The possible military uses of 
SPS are, as shown, impressive. Given this fact, 
it is sure that most countries will object to their 
deployment . In order to avoid this, certain 
safeguards that would limit their use 
exclusively to peaceful purposes must be in 
place. 
Safavi calls for a special permission from the 
country underneath the SPS "flying over such 
territory on scheduled exploitat ion"; this 
authorisation "could be given by bilateral 
agreement" and "should be refused if it were to 
cause a prejudice to the security (...) [of] the 
inhabitants or resources existing in the 
coun t ry" 5 1 . 
Prado considers that " [ver i f ica t ion measures 
can insure that no weapons systems are 
mounted on the satellite", as "[ i ] t ' s hard to 
hide from view in s p a c e " 5 2 . O T A remarks that 
"[t]he A B M treaty provides for inspection and 
verification by "national-technical means, " 
i.e., by remote survei l lance" and that "SPSs 
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would need to be monitored by Earth- and 
space-based reconnaissance m e a n s " 5 3 . 
Prado reckons that "[o]n site inspection is also 
poss ib le" 5 4 . However , Article XII of the Outer 
Space Treaty opens "to representatives of other 
State Parties to the Treaty on a basis of 
reciprocity" only the facilities "on the moon 
and other celestial bodies" . These provisions 
need to be amended in order to allow 
inspection also in the outer space and earth 
orbit; Dembl ing and Smith believe that "the 
scope of such SPS inspections could be more 
broader than those contemplated under Article 
XII if they were to be conducted by resident 
inspectors rather than visiting inspectors upon 
no t i ce" 5 5 . 
In the same t ime, the inspections may be 
carried out by State representatives or by a 
specialised body. Fasan asks the members of 
the International Institute of Space Law in a 
questionnaire whether "a special agency be set 
up (...) controll ing solar mirrors and other 
equipment in orbit to ensure its use for 
peaceful purposes on ly" 5 6 . 
Dembl ing and Smith finally consider that 
"international multilateral agreements could 
serve to minimise potential vulnerabilities of 
the SPS and could also help minimise potential 
threats attributed to the SPS by foreign 
S ta tes" 5 7 . 

3. Use of Peaceful Nuclear Explosions and of 
Radioact ive Materials 

The technology of a nuclear explosive device 
used for peaceful purposes has no essential 
distinction from the technology of a nuclear 
explosive device that would be used as a 
weapon. Given the prohibition in Article IV of 
the Outer Space Treaty of installing nuclear 
weapons on celestial bodies, important security 
issues are raised by the possible use of 
peaceful nuclear explosions for the 
exploitation of extraterrestrial resources and by 

the presence on the celestial bodies of 
radioactive materials. 

3 .1 . Use of Peaceful Nuclear Explosions 
Peaceful Nuclear Explosions (PNE) were 
legitimated, inter alia, by the 1967 Treaty for 
the Prohibit ion of Nuclear Weapons in Latin 
America, whose Article 18.1 allows the 
Contract ing Parties to "carry out explosions of 
nuclear devices for peaceful purposes -
including explosions which involve devices 
similar to those used in nuclear weapons" , and 
by the 1976 Treaty Between the U S A and 
U S S R on Underground Nuclear Explosions for 
Peaceful Purposes (PNE Treaty). Would P N E 
be allowed for the exploitation of 
extraterrestrial minerals? 
The language of article TV of the Outer Space 
Treaty - "[t]he use of any equipment or facility 
necessary for peaceful exploration of the moon 
and other celestial bodies shall (...) not be 
prohibi ted" - suggests that the use of 
absolutely any exploitation equipment, 
including nuclear explosion devices, is lawful 
as long as it is used for peaceful purposes. The 
same conclusion would arise from article 3.4 
of the Moon Agreement that, reiterating the 
quoted paragraph from Article IY of the Outer 
Space Treaty, omits the term "facility" but 
extends this provision to the "use" of the 
moon. 

However , Article III.2.d. of the PNE Treaty 
forbids, inter alia, "any explosion except in 
compliance with the provisions of the Treaty 
Banning Nuclear Weapon Tests in the 
Atmosphere , in Outer Space and Under 
Water" . This 1963 Moscow Treaty Banning 
Nuclear Weapons Tests in the Atmosphere , in 
Outer Space and Under Water "flatly bans any 
nuclear explosion in outer s p a c e " 5 8 ; its Article 
I (1) (a) contains the undertaking of States 
Parties "to prohibit , to prevent and not to carry 
out any other nuclear explosions ( . . .) in the 
a tmosphere; beyond its limits, including outer 
space". Kish considers that these provisions 
apply "in outer space ( . . .) in the eventual 
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atmosphere of celestial bod ies" and "to all 
areas of celestial bodies , including their 
subsoil", as "[a]rticle I (1) (b) of the [Moscow 
Treaty] prohibits nuclear explosions outside 
national territory, namely "...in any other 
environment if such explosion causes 
radioactive debris to be present outside the 
territorial limits of the state under whose 
jurisdict ion or control such explosion is 
conduc ted"" 5 9 . Therefore, use of PNE for the 
exploitation of extraterrestrial minerals would 
be illegal. 

Fur thermore, the 1996 Comprehensive Nuclear 
Test-Ban Treaty (CTBT) signed by most 
states has out lawed the use of PNE. Initially 
opposed by China, the C T B T provides for a 
compromise by providing in article VIII for a 
Review Conference to be held ten years after 
its entry into force. The Review Conference 
may consider "the possibility of permitt ing the 
conduct of underground nuclear explosions for 
peaceful purposes" , taking into account "any 
new scientific and technological developments 
relevant to this Treaty". 

Brooks believes that "perhaps the time is ripe 
for the U N Space Commit tee to initiate 
discussions on whether an exception should 
not be made for nuclear or other drastic means 
to alter asteroid orbits". He further reckons that 
the Space Commit tee "may also review 
whether nuclear explosions might not be used 
on celestial bodies for mineral extraction, with 
provisions for international consultations and 
agreed safeguards" 6 0 . 

3.2. Use of Radioact ive Materials According 
to the O T A , "uses or deposit of radioactive 
materials could be involved in exploitation 
ac t iv i t ies" 6 1 . Specific norms exist regarding 
use of radioactive materials in outer space and 
celestial bodies; article 7.2 of the Moon 
Agreement requires State Parties , "to the 
max imum extent feasible, [to] notify [the 
Secretary-General of the United Nations] in 
advance of all placements by them of radio
active materials on the moon and of the 

purposes of such placements" . The 
U N C O P U O S Principles Relevant to the Use of 
Nuclear Power Sources in Outer Space, 
directed mostly at outer space, are also of 
relevance to celestial bodies. The aim of 
principle 3 is to "minimise the quantity of 
radioactive material in space and the risks 
involved"; therefore, "the use of nuclear power 
sources in outer space shall be restricted to 
those space missions which cannot be operated 
by non-nuclear energy sources in a reasonable 
way." It permits however the operation of 
nuclear reactors "on interplanetary missions". 
Therefore, the use of radioactive materials on 
celestial bodies, al though lawful, is 
discouraged. O T A believes that, because of the 
advance notification requirement in article 7.2 
of the Moon Treaty, " [ d e p e n d i n g on the (...) 
nature of and purposes of radioactive materials 
to be placed on a celestial body, international 
opposit ion, consti tuting constraints, could 
certainly a r i se" 6 2 . 

4. Legality of the Use of Non-Terrestrial 
Natural Resources for Mili tary Purposes 

Goldman reckons that "[t]he activity of 
celestial mining will raise one especially 
ominous debate in space law", that is "the 
status of the use of lunar resources in the 
implementat ion of the U.S. Strategic Defence 
Ini t ia t ive" 6 3 . 
Indeed, the use of the non-terrestrial natural 
resources for military purposes is 
controversial . Mili tary satellites already use 
spatial locations, the frequency spectrum and 
solar energy - all of these being non-terrestrial 
natural resources. By analogy, one may 
consider that use of non-terrestrial materials 
for military purposes would have the same 
regime. However , the treatment applied to the 
Outer Space by the Outer Space Treaty is 
different from the treatment applied to the 
Moon and the other celestial bodies. Article TV 
of the Outer Space Treaty states that "[t]he 
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Moon and other celestial bodies shall be used 
by all State Parties to the Treaty exclusively 
for peaceful purposes" , no similar provisions 
being in place for the outer space. Whi le the 
spatial locations and the frequency spectrum 
are outer space resources (not particularly 
reserved for peaceful uses), the lunar and 
asteroidal minerals are celestial bodies 
resources (consecrated for peaceful uses). This 
raises again the never-ending debate of the 
meaning of "peaceful": "non-mili tary" or 
"non-aggressive". 

It is sure however that extraterrestrial uranium 
or plutonium would not be allowed to be used 
in weapons of mass destruction. The terrestrial 
varieties are al lowed - but the use of the Earth 
is not consecrated to peaceful purposes only. 
Regarding solar energy, it is arguable whether 
it is a spatial resource (as it is immaterial, like 
the frequency spectrum) or a celestial body 
resource (as it is originated in the Sun), and 
thus whether is or not consecrated for peaceful 
purposes only. Military reconnaissance 
satellites already use it, and this is tolerated, 
perhaps because of their "non-aggressive" 
nature. However , Cocca calls in his 12th 
Commandment for the Utilisation of Solar and 
Related Energies by Means of Space 
Technology for the "[b]anning of the 
utilisation of solar and related energies unless 
for peaceful purposes exclus ive ly" 6 4 . This is 
also one of the conclusions of the meeting on 
the international aspects of the utilisation of 
solar energy that took place at La Falda, 
Cordoba, Argentina, in August 1975; the 
conference concluded, inter alia, that "[t]he 
development of technology as applied to solar 
energy shall be carried out taking into account 
that its use is confined exclusively to peaceful 
pu rposes" 6 5 . 

5. Conclusion 

Without appropriate safeguards in place that 
would limit and control the military potential 
of the dual-use technologies, it is unlikely that 

they would be used in the exploitation of the 
non-terrestrial natural resources. However , 
such safeguards can be implemented, and 
subsequent fears for their use should not be an 
impediment for the exploitation of the 
resources of the outer space and celestial 
bodies. As US Representat ive Edward Markey 
says, "[t]he Mafia uses automobiles to make 
their getaways ( . . .) W e don ' t want to ban 
au tomobi les 6 6 " . 
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