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THE USE OF NUCLEAR POWER SOURCES IN
OUTER SPACE: -A NEW SET OF UNITED NATIONS
PRINCIPLES?

Viadimir Kopal*
Introduction

During the last decade, the use of nuclear power sources in outer
space became one of the most discussed topics on the agendas of the United
Nations Committee on the Peaceful Uses of Quter Space (COPUQS) and both
of its subcommittees. The consideration of this topic has advanced in
recent years and is now approaching its end in the form of a new set of
principles addressed to States and international organizations launching
objects with nuclear power sources (NPS) on board inio outer space. This
article deals with the progressive emergence of these principles in the
joint efforts of COPUQS and its subcommittees.

The deliberations on NPS developed in two stages, the dividing line
being 1986 when the Legal Subcommittee started a systematic elaboration
of draft principles on this subject. Nevertheless, the most significant
result was recorded in 1990 when an agreement on the principle including
"Guidelines and criteria for safe use” was reached. Another important step
was made in 1991 when COPUOS reached consensus on "Responsibility” and
"Liability and Compensation.” In comnection with them, the ensuing article
will also outline some questions relating to the concepts of responsibility
and liability in the wider context of the development of present
international Jaw. ‘

In the last section of the article, attention will' be' drawn to a
number of issues concerning the draft principles which are still under
discussion. In particular, the problem of defining the term "launching
State" for the purpose of these principles, as well as the question of what
legal form the new set of principles should take, will be discussed.

' It is likely that "Principles relating to the use of NPS in outer
space” will be finalized soon and, thus, become a new contribution to the
progressive development of interhational space law by the United Nations.

+ Professor of Law, Doctor of Sciences. Chair of, International Law, Faculty of
Law, Charles University, Prague, Czechoslovakia; member, Editorial Board, XXURNALOF
SPACELAW.
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The First Stage of Deliberations on NPS

Initiated by Canada in 1978 following the accident of the Soviet
nuclear powered satellite Cosmos 954, the use of NPS in space was first
raised in the Scientific and Technical Subcommiitee. As a follow up in
1979, the Subcommittee established, in accordance with General Assembly
resolution 33/16 of 10 November 1978, a working group of experts to
consider the techmical aspects and safety measures relating to the use of
nuclear power sources in outer space.l  This group, which was open to all.
members of the Subcommittee, met three times during the sessions of the
Subcommittee from 1979 to 1981, and again in 1984 and 1985. After a
¢certain break, when the item of NPS was considered only in the
Subcommittee, the working group was reconvened in 1988 and has
continued its deliberations in 1989 and 1990, producing valuable reports
" reflecting the progress reached in its discussions.?

Among the conclusions reached in the early stages of the
deliberations of the working group, two key e¢lements have served as
cornerstones for further work not only in this particular group of experis
but in all considerations of this issue within the purview of COPUQOS.

The first basic element was laid down in-the first report in 1979
and repeated in the 1981 report, which summarized the outcome of the
considerations of the working group during the first period of its
activities, in the following terms: "Nuclear power sources can be used
safely in outer space provided that all necessary safety requirements are
met,"3 The safety requitements were then elaborated by the working
group in greater detail in its third report.

The second basic element implemented the request of the General
Assembly, spelled out ‘in resolution 33/16, calling on launching States to
inform other States concerned in case a space object with a nuclear power
source on board malfunctions and thereby creates a risk of reentry of
radio-active materials to the earth. While the idea of the earliest possible
notification of reentry of such an object emerged already at the first
session of the working group of the Scientific and Technical Subcommittee,
the format of notification was worked out and agreed upon at its third
session in 1981.4  These first results established a basis not only for the
further work of this working group, but also for the work of the Legal
Subcommittee of COPUOS on the subject of NPS.

1 Cf. Report of COPUOS, 34 U.N. GAOR Supp. (No. 20), para. 44, at 9,

2 Up to now, eight reports have been published by the working group which are
reproduced in Annexes to the Reports of the Scientific and Technical Subcommittee
from its above-mentioned sessions. '

3 Cf. UN. Doc. A/AC.105/287, Annex 1I, para. 38, at 9,

4 1d., para. 19, at 4-5.
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Notwithstanding the f{fact that the attention of the Legal
Subcommittee to NPS was also drawn .for the first time in 1978, the
decision on the inclusion of an agenda item entitled "Review of existing
international law relevant to outer space activities with a view to
determining the appropriateness of supplementing such law with
provisions relating to the use of nuclear power sources in outer space,” was
not made until 1980.% But still in the same year, the General Assembly
decided, in its resolution 35/14 of 13 November 1980, to change the title of
the agenda item of the Legal Subcommittee to "consideration of the
possibility of supplementing the norms of international law relevant to the.
use of nuclear power sources in outer space," and to establish a working-
group on the item. : 7

, In 1981, due to disagreement about the necessity of establishing
new norms on the subject, discussions in the new working group of the
Legal Subcommittee remained without any practical results. In 1982,
however, the working group began substantive discussions on the theme of
assistance to States affected by accidental re-entry of a space object with
an NPS on board.” The first results were achieved in 1983 when the
“working group of the Legal Subcommittee translated the format of
notification, which had been worked out in the working group of the
Scientific and Technical Subcommittee, into an agreed legal texi. The
principle that "any State launching a space object with nuclear power -
sources on beard should timely inform States concerned in the event this
space object is malfunctioning with a risk of reentry of radio-active
materials to the earth" was included in this text. This principle was
followed by two paragraphs specifying information to be provided. The
first paragraph was partly identical with the information required by
Article IV of the 1975 Convention on Registration of Objects Launched into
Quter Space,®  with the addition of "information required for best

5 The issue was raised in a working paper submitted by 15 countries which
recommended: "In order to ensure the highest degree of safety of human life and the
protection of the environment of the earth and of outer space from harmful
contamination,_ the Legal Subcommittes should, in close co-operation with the
Scientific and Technical Subcommittee, review existing international imstruments,
with the objective of recommending any necessary additional legal measures,
incliding pos\Sibly a further convention or legal instrument, concerning the use of
nuclear power sources in outer space." Cf. UN. Doc, A/AC.105/218, Annex IV, at }

©(1978). _
6 The decision, was made on the basis of a consensus reached at COPUOS in
1979. Cf. Report of COPUOS, 34 GAOR Supp. (No. 20), para. 51, at 10.
7 Cf. UN. Doc. A/AC.105/305, Annex II, at Iff. (1982).
8 Convention on Registration of Objects Launched into Outer Space, opened for

signature Jan. 14, 1975, 28 U.S.T. 695, T.LA.S. No. 8480, 1023 U.N.T.S. 15 (entered
into force for the United States Sept. 15, 1976) [hereinafter "Regisiration
Convention"].
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prediction of orbit lifetime, trajectory and impact region." The second
paragraph of the agreed text requested “information on the radiological
risk of mnuclear power source(s),” namely the type of NPS (radio-
isotopic/reactor) and the probable physical form, amount and general
radiological characteristics of the fuel and contaminated and/or activated.
components likely to reach the ground. This information was also to be-
transmitted to the Secretary-General of the United Nations.”

Elaboration of the Draft Prznczp!es Relevant to the Use of Nuclear
Power Sources in Outer Space

In 1986, the Legal Subcommittee renamed the agenda item
concerning NPS, which has since been called "“Elaboration of draft
principles relevant to the use of nuclear power sources in outer space.” On
the initiative of the working group, this was recommended by COPUOS and
endorsed by the General Assembly in it's resolution 40/162 of 16
December 1985. Under this new title, Canada submitted, on 25 March 1986,
the first comprehensive draft, which included principles on Safety
assessments and notification, QGuidelines and criteria for safe use,
Notification of re-entry, Assistance to States, and Responsibility and
Liability of States.l9

The Subcommittee, acting through its working group, contmued the
discussions on the format of notification and expanded the original text
agreed in 1983 by two additional paragraphs. In these new provisions, the
launching State was requested to provide the information "as soon as the
malfunction has become known,” to update it as frequently as practicable
and to increase the frequency of dissemination of the updated information
"as the anticipated time of re-entry into the dense layer of the Earth's
atmosphere approaches so that the international community would be
informed of the situation and would have sufficient time to plan for any

N

9 - Cf. UN. Doc. A/AC.105/320, Annex II, para. 6, at 22-23 (1983). For more
detailed analyses of the deliberations in COPUOS and its two Subcommittees on the
subject of NPS during the first half of the 1980s, see M. BENK&, W.DE GRAAF AND G. C, -
M. REIINEN, SPACE LAW IN THE UNITED NATIONS, at 49 (1985); He, Towards a New Legal

Regime for the Use of Nuclear Power Sources in Quier Space, 14 ). SPACE L. 953f. (1986),
and Jasentuliyana, Multilateral Negotiations on the Use of Nuclear Power Sources in
Quter Space, 14 ANNALS AR & SPACE L. 297ff. (1987). See also the papers of Cocca,
Espada, Haaﬁappel and Terekhov in 27 ROC. COLLOQ. L. QUTER SPACE 202/f. (1985). |

10 Cf. UN. Doc. A/AC.105/C.2/L.154 (1986), This draft was later revised, on
the basis of progress made in the working group, in ten succeeding revisions. Starting
from the seventh revision of this draft, the Federal Republic of Germany has been its
co-sponsor. The ‘most recent version of this document was submitted, but not
discussed, during the 1991' session of COPUQS in Graz (Austria). Cf. U.N. Doc,

A/AC.105/C.2/L.154/Rev.10 (1991).
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national response activities deemed .necessary.” This updated information
was also to be transmitted to the UN Secretary-General with the same
frequency.il Thus the first principle relevant to the use of nuclear power
sources in outer space was completed.

Simultaneously, the discussions on the theme of assistance to States
continued. They concentrated mostly on the question, to whom should the
request for assistance be addressed and in what order should it be dome.
The agreed principle, as adopted by the working group of the Legal
Subcommitiee in 1986, together with the principle relating to the theme of
notification, spelled out first the duty of all States possessing space-
monitoring and tracking facilities, "to communicate the relevant
‘information that they may have available on the malfunctioning space
object with a nuclear power source on board to the Secretary-General of the
United Nations and the State concerned as promptly as possible to allow
States that might be affected to assess the situation and take any
precautionary measures deemed necessary."  This shouid be done upen
notification of an expected re-entry into the Earth's atmosphere of a space
object containing nuclear power source on board and its components, i.e.
before this re-entry occured. After the re-eniry into the Earth's
atmosphere of such an object, "the launching State shall promptly offer,
and if requested by the affecied State, provide promptly the necessary
assistance to eliminate actual and possible harmful effects;" and "all
States, other than the  launching State, with relevant technical capabilities
and international organization with such technical capabilities shall, to
the extent possible, provide necessary assistance upon request by an
affected State.” Thus the agreed principle laid the assistance of both the
launching and the other States on the same footing, leaving the affected
States the right to choose the addressee for its request. However, in
providing assistance in any of these ways, the special needs of developing
countries should be taken into account.l?

In the following years, the working group of the Legal Subcommittee
has succeeded in enlarging the agreed texts by further principles. Though
some of these texts were dealing with less difficult problems and were
couched in more general terms, the comsensus recorded on these texts was
evidence of a new spirit which started in the latter part of the 1980s, not

11 Cf. UN. Doc. A/AC.105/370, Annex II, subparas. 5.2 and 5.3, at 16-17
(1986). This additional part of the text on notification of re-emtry was agreed upon
on the basis of two working papers submitted by the Federal Republic of Germany in
1983 and 1984 (U.N. Doc. AFAC.105/C.2/L.138 (1983) and U.N. Dec.
AJAC.105/C.2/L.146 (1984), They reflected the experience with the unplanned re-
entry of Cosmos 1402 in January 1983 when the Secretary-General was informed by
the USSR, through a series of additional notifications, of the separation, descent and
burning up of component parts of this malfunctioning space object.

12 Cf. U.N. Doc. A/AC.105/370, Annex II, subparas. 5.4 and 5.5, at 17-18
(1986).
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only in COPUQS and its subsidiary bodies, but in international relations in
general. The effect of the catastrophe in Chernobyl also played an
important role in changing attitudes towards the risks arising from
malfunctioning space objects with nuclear power sources on board re-
entering the earth or remaining in space. After Chernobyl, two new
conventions dealing with nuclear problems were quickly elaborated under
the auspices of the International Atomic Energy Agency and adopted on 26
September 1986, namely the Convention on Early Notification of a Nuclear
Accident and the Convention on Assistance in the Case of a Nuclear
Accident of Radiological Emergency.!® Both instruments entered into
force soon thereafter,

In the working group of the Legal Subcommittee, a principle
relating to the theme of applicability of international law, including in
particular the UN Charter and the 1967 Outer Space Treaty,!* to activities
involving the use of nuclear power sources in outer space, was agreed upon
in 1988,15 The following year, the working group recorded consensus on
‘principles relating to the themes of censultations and settlement of
disputes., While the former would bind States providing information "to
respond promptly to requests for further information or consultations
sought by other States,” the latter would obligate States to resolve any
dispute resulting from the application of the principles by peaceful means,
in accordance with the Charter of the United Nations, Ieaving to parties to
the dispute to choose betweern mnegotiations and other established
procedures for the peaceful settlement of disputes.!6

At the same time, discussions continued on the "hard core" issues
that still remained unresolved. These discussions, sometimes rather
repetitive, are duly reflected in the reports of the chairman of the working
group on this agenda item, which grew in length, particularly during the
period since 1987, -They offer an adequate picture of the complexity of the
issues under consideration.!”

Apparently the most significant step forward was recorded in 1990
due to close cooperation of the two Subcommittees of COPUQS. During the

13 Cf. the texts of both of these conventions in IAEA Gen. Conf. Doc. GC(SPL.D 12
(1986).
14 Treaty on Principles Governing the Activities of States in the Exploration

and Use of Quter Space, Including the Moon and other Celestial Bodies, Jan. 27, 1967,
18 U.S.T, 2410, T.LA.S, No. 6347, 610 UN.T.S. 205 (entered into force for the United
States Oct. 10, 1967) [hereinafter "Outer Space Treaty"].

15 Cf. UN. Doe. AJAC.105/411, Annex I, paras. 8 and 9, at 17 (1588).
16 Cf. UN. Doc. AfAC.105/430, Annex I, para. 42, at 24 and para. 53, at 26
(1989). '

17 Cf. U.N. Doc. AJAC.105/385, Annex I, at 14-22 (1987); U.N. Doc.
A/AC.105/411, Annex I, at 16-27 (1988); U.N. Doc. A/AC.105/430, Annex I at 16-
27 (1989); U.N. Doc. A/AC.105/457 and Corr. 1, Annex I, at 16-23 (1990); and U. N.
Doc. A/AC.105/484, Annex 1, at 13-20 (1991).
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eighth session of the working group of the Scientific and Technical
Subcommittee, an. agreement was reached on a set of recommendations for
the safe use of nuclear power sources in outer space.!$ A joint working
paper prepared by Canada, France and the Federal! Republic of Germany!?
in the working. group of the Legal Subcommittee translated these
recommendations into legal language and served as a basis for a thorough
consideration of this subject from the legal point of view under the heading
of guidelines and criteria for safe wuse. At the 1990 session of the
Subcommittee, the working group concentrated on this gquestion and
recorded consensus on the text of this principle, which is now listed as
principle 3 and represents the most extensive - and also the most
complicated - part of all the principles so far elaborated.

The text of this principle?® begins with an important general
statement according to which "the use of nuclear power sources (NPS) in
outer space shall be restricted to those space missions which cannot be
operated by non-nuclear energy sources in a reasonable way." The aim of
this general policy is the effort at minimizing the quantity of radio-active
material in space and the risks involved. '

The agreed text then establishes general goals for radiation
protection and nuclear safety, in particular the duty of States launching
space objects with NPS on board to endeavor "to protect individuals,
populations and the biosphere against radioiogical hazards." This is a
characteristic goal of the new. document, differentiating it, for example,
from the goals of the 1972 Liability Convention, which defined the term
"damage" as loss of life, personal! injury or other impairment of health, or
loss of or damage to property of States or of persons, natural and juridical
or property of international intergovernmental organizations, For these
kinds of damage the prompt payment of a full and equitable measure of
compensation to victims of such damage should have been ensured under
the terms of the Liability Convention. Here, however, in addition to
individuals and populations, "the biosphere,” i.e. the environment in which
life had been developed, should also be protected. It is to be noted that the
biosphere - is not limited to areas under the jurisdiction of States but also
includes areas beyond the national jurisdiction of States ("the global
commons”). ' : :

During the normal operation of space objects with NPS on board,
including re-entry from a sufficiently high orbit (SHO), the appropriate
radiation protection objective for the public recommended by the
International Commission on Radiological Protection (ICRP) shall be
observed. Systems important for safety shall be designed, constructed and
operated in accordance with the general concept of defense-in-depth.
Pursuant to this concept, forseeable safety-related failures or

18 Cf. U.N. Doc. A/AC.105/456, 1990, Annex III. para. 15, at 34-37 (19%0).

19 Cf. U.N. Doc. A/JAC.105/C.2/L.177 (1950},
20 Cf. UN. Doc. A/AC.105/457, para. 12, at 18-20 (1990).
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malfunctions must be capable of being corrected or counteracted by an
action or a possibly automatic procedure.

Principle 3 then proceeds with specific rules, first concerning
nuclear reactors, They may be operated on interplanetary missions, in
sufficiently high orbits (SHO), which are defined as those "at which the
orbital lifetime is long enough to allow. for a sufficient decay of the fission
products to approximately the activity of the actinides,” and in low Earth
orbits if they are stored in SHO after the operational part of their mission.
It is interesting to note that the general definition of SHO is completed by
two specific criteria: the SHO must be. such that the risks to existing and
future outer space missions and of collisions with other space objects are
kept to a2 minimum, and the necessity for the parts of a destroyed reactor
also to attain the required decay time before re-entering the Earth's
atmosphere shall be considered in determining the SHO altitude.

. In a similar way, specific rules for the use of radio-isotopic
generators are established. This kind of fuel may be used for °
interplanetary missions and other missions leaving the gravity field of the
Earth, and also in Earth orbit if, after conclusion of the operational part of
their mission, they are stored in a high orbit. Radio-isotope generators
shall be protected by a containment system that is designed and
constructed to withsiand the heat and - acrodynamic forces of re-entry in
the wupper atmosphere under forseeable. orbital conditions, including
highly elliptical or hyperbolic orbits where relevant, TUpon impact, the
containment system and the physical form of the isotope shall ensure that
no radio-active material is scattered. into the environment so that the
impact area can be completely cleared of radio-activity by a recovery
operation,

These are but the highlights of the text of principle 3 dealing with
guidelines and criteria for safe use which is, as alréady mentioned, fairly
complex and loaded with technical terms.

At its meeting in 1990, the working group of the Legal
Subcommitiee also considered the remaining principles on which agreement
was not yet reached, Nolwithstanding the exchange of views which brought
some new elements, no other consensus could be recorded during the 1990
session of the Legal Subcommittee. _

During the session of COPUQS,. which was held in June 1990 and
considered, inter alia, the report of the Legal Subcommiitee on the work of -
its twenty-ninth session, some further progress was made in an informal
meeting and in consultations among interested delegations. They reached
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“a basis for consensus in the near future" on a text for draft principle 8
dealing with responsibility.?! '

Moreover, the delegation of Canada and the Federal Republic of
Germany submitted a revised version of the working paper originally
prepared by Canada, in order to facilitate the discussions on the document
at the 1991 session of the Legal Subcommittee.?

The progress achieved at the 1990 session of the Legal
Subcommittee was generally considered as a breakthrough which removed
what had been regarded as the main stumbling block on the way to the final
goal. - The optimists even predicted.that due to this advanced stage of
negotiations, the NPS principles might be finalized at the 1991 session of
the Legal Subcommittee so that COPUOQOS, which was invited by the
government of Austria to hold its 1991 session in Graz, could endorse the
full set of principles and recommend it for adoption to the General
Agsembly. However, the situation developed in a way different from what
was  expected.

At the Twenty-eighth session of the Scientific and Technical
- Subcommittee, which was held in New York from 19 February to 1 March
1991, the United States submitted a working paper which revisited certain
portions of the Subcommiitee's recommendations underlying draft
principle 3. A number of specific modifications were required in this
document "to ensure the technical accuracy of the recommendations, as a
step towards contributing further to the substantial progress made in the
Subcommittee on this subject."??

A similar document was then submitted by the United States
delegation to the thirtieth session of the Legal Subcommittee held in New
York from 25 March to 12 April 199124  Some of the improvements

21 Cf. Report of COPUOS, 45 GAOR Supp. (No. 20), para. 104, at 17. - In these
informal discussions, it was also concluded that the text of draft principle 11 dealing
with relations with international treaties and agreements, which would confirm that
“application of these principles shall not prejudice the rights and obligations of
States and international organizations under international treaties and agreements,”
could be deleted. This was then in fact decided at the 1991.session of the Legal
Subcommittee. (Cf. U.N. Doc. A/AC.105/484, Annex I, para. 25, at 20 (1991).

22- Cf. UN. Doc. A/AC.105/C.2/L.154/Rev. 7 in Report of COPUQS, 45 GAOR
Supp. (No. 20), Anmex II, at 36.38, ‘
23 Cf. UN. Dec. AJAC.105/C.1/1..176 (1991) and Report of the Scientific and

Technical Subcommittee on the Work of its Twenty-eigth session, UN. Doe.
. AJAC.105/483, para. 58, at 14 (1691). The U.S. working paper was later reissued as
COPUOS Doc. A/AC.105/485 (1991). '

24 Cf. UN. Doc. A/AC.105/C.2/L.185 (1991). The text of this document consists
‘of two parts: the first one is explanatory, the second one (Annex) provides,the
proposed U.S. changes as they would appear in the text adopted by the Legal
Subcommittee in 1990. -
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suggested in this document have been of a rather detailed or drafting
character. Some others, however, have been of substantive nature. Thus,
for instance, it has been proposed to delete the general statement of policy,
in the béginning of principle 3, according to which the use of NPS in outer
space should be restricted t¢ those space missions which cannot be
operated by non-nuclear energy sources in a reasonable way. Furthermore,
the réquirements to restrict radiation exposure have not been laid down in
the new U.S. text in exact doses but only in general terms. Similarly, the
above-mentioned concept of defense-in-depth has been redrafted. Finally,
the requirements concerning a containment system for the nuclear fuel in
radio-isotope generators have also been modified, particularly by
substituting the need for localization of the radioactive material scattered
into the environment, so that the impact area can be cleared of radio-
activity by a recovery operation, for the absolute duty, which was spelled
out in the text agreed in 1990, to ensure that no radio-active material is
scattered into the environment,

Since other members of the Legal Subcommittee were not inclined to
reopen the discussion of principle 3 and the U.S. delegation did not insist
on an immediate attempt at redrafting the agreed text of this principle, the
Subcommittee turned to the remaining themes on which agreement had not
been reached. ‘ . ' '

Therefore, most of the attention of the Legal Subcommittee and its
working group at the 1991 session was devoted to draft principles 8 and 9
dealing with responsibility and compensation. A new impetus to the
discussions on these subjects was given by a working paper submitted
jointly by the delegations of Canada, China, Czechoslovakia, France,
Germany, Italy, the Nehterlands, Sweden and the United Kingdom.l6 This
document, together with an. earlier version of those draft principles
contained in the working paper -submitted by the delegations of Canada and

25 On the other hand, a certain step forward relating to the theme of principle 3
was done at the 1991 session of the Legal Subcommittee with regard to the question of
the proper location of a provision reflecting the content of former paragraph 1.5 of
draft principle 3, which was originally contained in the text agreed in the working
group of the Scientific and Téchnical Subcommitiée, and was deleted from the text of
draft principle 3 adopted by comsensus at the 1990 session of the Legal Subcommittee.
It was proposed that this text might be included in para. 2{a) of principle 7 dealing
with assistance. The working group of the Legal Subcommittee "believed that a
consensus could be reached in the near future” on an additional sentence according to
which the assistance provided under principle 7 should include “assistance to
identify the location of the area of impact of the nuclear power sources on the Earth's
surface, to detect the re-entered material and to carry out retrieval or clean-up
operations." (Cf. UN. Doc. AJAC.105/484, Annex I, para. 13, at 16-17 (1591).

26 Cf. UN. Doc. AJAC.105/C.2/L.184 (1991)..
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the Federal Republic of Germany,?” served as the basis of a thorough
consideration of the relevant issues in the working group.?8 ‘

Notwithstanding the fact that these discussions opened the way to a
rapproachment on several aspects, consensus on the final wording of
principles 8 and 9 could not be recorded at the Legal Subcommittee.
However, this goal was reached during the 1991 session of COPUOS in Graz
where informal consultations on these draft principles continued. Due to
the efforts of the delegations of Canada and Germany, and the
understanding and support of the other delegations, the Committee
recorded consensus on these principles which is enshrined in its report
from this session.??

The agreed text of principle 8 dealing with responsibility is
parallel to that of Article VI of the 1967 Outer Space Treaty. Moreover, it
spells out expressis verbis that the national space activities for which
States shall bear internationmal responsibilitiy include the use of NPS in
outer space. - States shall also bear this responsibility for assuring that
these activities are carried out in conformity with that treaty “and the
recommendations contained in these principles." When activities in outer
space involving the use of NPS are carried out by an international
organization, responsibility for compliance with the Outer Space Treaty
and "the recommendations contained in these principles” shall be borne
both by the international organization and by the States participating in it,

In a similar way, the agreed text of principle 9 dealing with
liability anrd compensatiorn is closely linked with the existing principle
laid down in article VII of the 1967 Outer Space Treaty and the respective
provisions of the 1972 Liability Convention.3®  Thus, the text declares
that the principle, according to which each State which launches or
procures the launching of a space object and each State from whose
territory or facility a space object is launched shall be internationally
liable for damage caused by such space objects or their component parts,
"fully applies to the case of such a space object carrying a nuclear power
source on board." Also in the case, whenever two or more States jointly
launch such a space object, they shall be jointly and severally liable for
any damage caused in accordance with article V of the Liability Convention,

In the second paragraph, the adopted text remains very close to the
Liability Convention saying that "the compensation that such States shall
be liable to pay under the aforesaid Convention for damage shall be
determined in accordance with international law and the principles of

27 Cf. U.N. Doc. A/AC.105/C.2/L.154/Rev.7 (1950).

23 This consideration is adequately reflected in the Report of the Legal
Subcommittee on the Work of its Thirtieth session (25 March - 12 April 1991). See
U.N. Doc. A/AC.105/484, Annex I, paras. 14-24, at 17-20 (1991). )

29 Cf. UN. Doc. A/AC.105/L.192.Add.3/Corr.1 (1991).

30 Convention on International Liability for Damage Caused by Space Objécts,

March 29, 1972 24 U.S.T. 2389, T.I.A.S. No. 7762; 961 UN.T.S. 187 entered into force
for the United States Oct. 9, 1973} [hereinafter "Liability Convention"].
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justice and equity in order to provide such reparation in respect of the
damage as will restore the person, natural or juridical, State or
international organization on whose behalf a claim is presented to the
condition which would have existed if the damage had not occwrred." From
this wording, it can be concluded that the duty to compensate the damage
caused also fully applies to the cases of space objects carrying an NPS on
board.

‘ Probably the most significant compromise, however, is included in
para. 3 which declares: "For the purposes of this principle, compensation
shall include reimbursement of the duly substantiated expenses for
search, recovery and clean-up operations, including expenses for
assistance received from third parties,” By this provision the longstanding
dispute, whether expenses incurred in recovery and clean-up operations
have already been encompassed in the compensation required by the
Liability Convention, or not,3! was settied. For the adherents of the first
interpretation, para. 3 of principle 9 will have only a declaratory value,
while for the opponents of this interpretation, this provision will establish
a new rule, Furthermore, by limiting the duty to compensate the expenses
to those which -would be "duly substantiated,” the issue whether reference
should be to all expemses or only to some of them (those qualified as
"necessary”, "reasonable”, "justified" and the like) was overcome.3?

The final outcome of a lengthy discussion of these principles,
notwithstanding the evident features of a compromise solution, seems to be
reasonable. It "also reflects the up-to-date development of international
law in general and international space law in particular. Present
international law, as evidenced by the work of the United Nations
International Law Commission, differentiates two types of responsibility:
State responsibility for wrongful acts violating the rules of international
law, and liability for damage caused by certain types of activities which do
not technically breach any norm of international law but for which States
assume the respomsibility on the basis of specific agreements because of
the risk involved or harmful effects they cause.3?

31 Cf. eg. U.N. Doc. A/AC.105/484, Annex I, para. 22-23, at 19 {1991).

32 Cf. UN. Doc. A/AC.105/385, Annex I, para. 43, at 21-22 (1987) and U.N. Doc.
AJAC.105/430, Annex I, para. 52, at 26 (1989). See also the view recorded in U.N.
Doc. A/AC.105/457, Annex I, para. 19, at 22-23 (1990).

33 For the latest stage of considerations in the International Law Commission of
the topic "International Liability for Injurious Consequences Arising out of Acts not
Prohibited by International Law," the purpose of which is to elaborate draft articles
incloding a general regulation of this kind of responsibility, ¢f. Report of the ILC on
the Work of its Forty-second session, 1 May - 20 July 1590, 45 GAOR Supp. (No.10),
Ch. VII, at 242-285. See also the Seventh Report on international lability for
injurious consequences arising out of acts not prohibited by international law by Mr.
Julioc Barboza, Special Rapporteur, U.N. Doc. A/CN.4/437 (1991).
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The 1967 OQuter Space Treaty deals both with international
responsibility and international liability for damage, and the respective
principles are included in two separate provisions, article VI and article
VII. However, it is questionable whether responsibility under article VI of
the Outer Space Treaty, which was negotiated before the Imternational Law
Commission draft articles on State responsibility crystallized, really
means responsibility for wrongful acts as conceived in the International
Law Commission, or it simply declares the duty of States and
international organizations to exercise control over activities in outer
space.

As far as liability for damage is concerned, this principle, as
enshrined in article VII of the Quter Space Treaty, was later developed in-
the 1972 Liability Convention, which elaborated in greater detail the
concept of damage, and procedures to be used for the presentation and
settlement of claims. If the principle on the use of NPS, fellowing the
example of the 1967 Outer Space Treaty, should deal with all questions
relating to liability in a single principle, this principle must be called
"Liability for Damage and Compensation,” and not only "Compensation" as
was done before, for compensation is just one part of this complex.
However, a still more suitable solution might have been the insertion of a
general stipulation of liability in a separate principle, for the problem of
compensation might arise not only on the basis of liability for injurious
consequences of acts not prohibited by international law, but also on the
basis of responsibility if this term is understood as responsibility for a
wrongful act, :

The picture of the principles, which have been elaborated so far,
would not be complete without mentioning draft principle 12, which
provides for a revision of the NPS principles by COPUQS no later than 10
years after their adoption.3®  This text seems to be acceptable for most of
the members of the Subcommittee. The only comment expressed at the 1991
session of the Legal Subcommittee in relation to it drew attention to the
need for consideration of its wording in the light of all other draft
‘principles when they are finalized.’”

34 Cf. the text of these articles in: Report of the International Law Commission
on the Work of its Twenty-eighth session, 3 May - 23 July 1976, 31 GAOR Supp. (No.
10), at 17¢f.

35 Cf. the views recorded in U.N. Doc. A/AC.105/457, Annex I, para. 19, at 22
(1990). See also U.N. Doc. AJAC.105/385, Annex {, paras. 37-42, at 20-21 (1987).
36 Cf. the draft of principle 12 in the working paper of Canadz, U.N. Doc.

AJAC.105/C.2/L.154/Rev.6 of 17 April 1990.
37 Cf. UN. Doec. A/AC.105/484, para. 26, at 20 (1991).
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Questions Relating to the Remaining Themes

In spite of the progress reached, a number of questions to be
resolved still remain. First of all, a couple of principles which have been
considered together, namely that on notification of the presence on board a
space object of an NPS (draft principle 2) and that on safety assessment
(draft principle 4} require further discussion.

One of the guestions relating to the theme of notification concerns
the relationship of the draft principle, which would provide for furnishing
to the UN Secretary-General specific information as to the presence on
board the space object of an NPS and its generic classification, with article
IV of the 1975 Registration Convention, which does not oblige States to
furnish information on the presence of an NPS on board a space object,
although such information could be voluntarily given. The question arose
whether draft principle 2 would not in effect amend the 1975 Regisiration
Convention, which the General Assembly had recently reviewed3® without
recommending any amendment thereto.?® This question, however, seems to
be rather premature, for a draft principle cannot "amend" any established
legal rule. Furthermore, it has not been decided yet what legal form will be
given to the principles on NPS when they are finalized. Moreover, the
. general régime established by the Registration Convention cannot prevent
States from adopting a special régime governing the mnotification of the
presence of an NPS on board a space object, which would impose upon the
parties concerned additional duties with regard to such space objects,

Furthermore, the question of whether this information should be
furnished "prior to" or "as soon as possible afier the launching” was also
‘discussed several times in the working group in past years.

These issues, however, could be altogether removed if, as suggested
by some delegations, draft principle 2 were completely left out because its
purposes might be better achieved in practical terms by making publicly -
available the results of a safety assessment which should be conducted
prior to each launch under draft principle 4. On the other hand, there
seems to be some merit in the view of those objecting to this deletion on the
ground that draft principle 2 and draft principle 4 serve different
objectives.*0

At the 1991 session of the Legal Subcommittee, a new basis for
discussing the issue was provided by a working paper submitted jointly by
Canada, France, Germany and Sweden.*!  In this proposal the former draft
principles 2 and 4 were combined in a single draft principle 4 called
"Safety assessment." The new text spells out the duty of a State launching
a space object with an NPS on board to conduct a thorough and

38 Cf. G.A. Res. 41/66 (Question of the review of the Convention on Registration
of Objects Launched into Outer Space) of 3 December 1986.

39 Cf. UN. Doc. AJAC.105/457, Annex I, para. 11, at 17-18 (1990),

40 Cf. UN. Doc. A/AC.105/457, para. 9, at 17 (1990).

41 Cf. U.N. Doc. A/AC.105/C.2/L.183 (1991).
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comprehensive safety assessiment prior to each launch in accordance with
the guidelines and criteriza for safe use in principle 3. The results of this
assessment which should cover all relevant phases of the mission and
should deal with all systems involved including, for example, the means of
launching the space platform, the nuclear power source and its equipment,
and the means of control and communication between ground and space,
should be made publicly available prior to each launch through the
Secretary-General of the United Nations.

This proposal, however, did not satisfy all members of the
Subcommittee, Some of them proposed that the title of principle 4 should
read as follows: "Safety assessment and notification of the presence on
board a space object of a nuclear power source.” Moreover, they suggested
to include a mew paragraph in the text in which the duty to communicate
information as to the presence on board the space object of an NFS to the
Secretary-General prior to each launching would be retained and the format
of such information would be specified.®

Notwithstanding a detailed discussion on this issue, in which
several aspects were clarified, it was not possible to reconcile the opposing
views either in the working group of the Legal Subcommittee at its 1991
session, or at the COPUOQS session during the discussion of the report of the
Subcommittee later the same year. :

Among . the questions relating to the theme of safety assessment
there is also a juridically subtle problem of who should perform, and who
should be held responsible for, a thorough safety assessment prior to
launch as provided in the draft principle 4. At the 1990 meeting of the
working group of the Legal Subcommittee, some delegations held the view
that the "launching State" would be the subject of this duty, and that this
notion includes a State which launches space objects or procures the
launching of a space object, as well as a State from whose territory or
facility a space object is launched. This would be in accord with the 1972
Liability Convention and the 1975 Registration Convention, which have
identical definitions in their articles I. On the other hand, the primary
role of the State from whose territory the space object is to be launched,
which has to give permission for the launch, was emphasized. Another view
held that a safety assessment can be made only by the country which has
manufactured, designed or constructed the space object with an NPS on
board, particularly when the launching State is not the manufacturing
State. A new text reformulating draft principle 4 was also suggested by the
French delegation, which stipulated: "States from whose territory space
objects with nuclear power sources on board are launched shall conduect, in

42 In the view of those delegations, prior notification of relevant information,
which would allow States in the vicinity of launching sites to take precautionary
measures, and which is therefore a confidence building measure in international
relations, is not idemtical to the notion of prior safety assessment and both those
notions should be clearly embodied in draft principle 4. Cf. UN. Doc. A/AC.105/484,
Annex I, para. 5, at 14 (1991).



118 JOURNAL OF SPACE LAW Vol. 19, No. 2 .

co-operation, where relevant, with States which have designed or
constructed or will operate the nuclear power source, a thorough safety
assessment prior to each launch. This assessment shall cover all relevant
phases of the mission and shall deal with all systems involved including
the means of launching, the space platform, the nuclear power source and
its equipment, and the means of control and communication between ground
and space."%3

None of these views prevailed at the 1990 session of the Legal
Subcommittee and the discussion of this issue remained without any
conclusion. However, the necessity of clarifying all related aspects by a
definition of the "launching State” has become evident. A step toward thig
end was suggested in the seventh revision of the draft principles submitted
by Canada and the Federal Republic of Germany at the thirty-third session
of the COPUOS in June 1990.%  This document included first a new draft
principle 1A dealing with a general definition of the terms “launching
State” or "State launching" which read as follows: "For the purposes of
these principles the terms "launching State" or "State launching” are
defined as the State on whose regisiry a space object is carried in
accordance with the Convention on Registration of Objects Launched in
Outer Space or, if the object is not registered in accordance with that
Convention, the State which exercises or plans to exercise jurisdiction and
control over such space objects as envisaged in article VIII of the Treaty on
Principles Governing the Activities of States in the Exploration and Use of
Outer Space, including the Moon and other Celestial Bodies." Moreover, in
accordance with this general definition, the duty of furnishing specific
information as to the presence on board the space object of an NPS and its
generic classification to the Secretary-General (draft principle 2) was
expressis verbis assigned to "each State of registry" of such a space object.
And the duty of performing a thorough safety assessment prior to each

43 Cf. U.N. Doc. A/AC.105/457 and Corr. 1, para. 17, at 21 (1990).
44 Cf. Report of COPUOS, 45 GAOR Supp. (No, 20), Annex II, at 36
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launch should be fulfilled by "a State having jurisdiction and control! over
nuclear power sources on board space object."¥ ,

At the 1991 session of the Legal Subcommittee, the issue of
defining the term "launching State" was touched only marginally, because
it was felt that such a definition should be considered thoroughly at a later
stage. The problem was mentioned only with regard to draft principle 4,
when some members of the Subcommittee maintained that in case of
involvement of more than one State in the launching the safety assessment
should be carried out by the State launching a space object with a nuclear
power source on board as well as by other States which had cooperated in
the launching, including those which had designed or manufactured the
space object. In this connection, it was also stated that "the State which
was in the best position to gather all the technical information on the’
mission and various systems involved should be responsible for the safety
assessment, in order to allow such a safety assessment to be global and
exhaustive,"46 '

In further revisions of the draft principles submitted by Canada
and Germany,% their "above-mentioned approach was modified by
introduction of two different definitions. According to the latest of these

a5 It may be interesting to note that a- similar position was already held by the
United States in the 1960s during the discussions on the definition of "launching
State" to be included in the Liability Convention. Commenting on its proposal
(A/AC.105/C.2/L.8/Rev.1), the U.S. delegation considered it "preferable to define a
"launching State" as a State that has notified the Secretary-General of the United
Nations of its launching of a space object and provided the Secretary-General with the
identification data necessary for the registration of the space object in the registry
maintained at the United Nations."..,"It would also camse no difficulty to States
participating in a joint launching for tﬁey might decide as between themselves on the
State which should be the State of registry, and then enter into arrangements as to the
apportionment of liability as between them. Provisions to this effect would also give
emphasis to the registry of space objects now maintained in the United Nations, and it
was important to build up the system of registration.” Cf Il MANUAL ON SPACE LAW,
Travaux Préparatoires and Related Documents 29596 (Comp. N. Jasentuliyana & Roy
S.K. Lee 1981). In a later U.S. proposal of the Liability Convention (U.N. Doc.
AJAC105/C.2/L.19 (1967), the term "launching State” was defined in the following
way: “Launching State means a Contracting Party, or an international organization
that has transmitted a declaration to the Secretary-General under Article V,
paragraph 1, of this Convertion, that launches or actively and substantially
participates in the Iaunching of an object into oumter space, or from whose territory or
facility an object is laenched into outer space, or that exercises control over the orbit
or trajectory of such an object.” (Id. at 301).

46 Cf. UN. Doc, AJAC.105/484, Annex I, para. 1, at 15-16 {1991).

47 Cf. UN. Doc. AfAC.105/C.2/1..154/Rev.9 and Rev.10 (1951).
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revisions, a general definition of "launching State,” which would be valid
for principles 3.,4,5 and 7, would mean the State on whose registry a space
object is carried in accordance with the 1975 Registration Convention, and
which would retain jurisdiction and control over such an object according
to article VII of the 1967 Outer Space Treaty. Should the object be not
registered in accordance with the Registration Convention, this term would
mean the State which "exercises jurisdiction and control over such space
object." At the same time, for the purpose of principle 9 (liability and
compensation), the definition of the term "launching State” as contained in
that principle should be applicable.4?

As has been mentioned above, principle 9, as already adopted by
consensus during the 1991 COPUQOS session, refers in this respect to
article VII of the Outer Space Treaty and to the provisions of the 1972
Liability Convention, thus keeping the definition which has been
established in these instruments and which has been retained in article I
of the Registration Convention, The main reason, why the definition of
"launching State" was formulated in these treaties just in this way, was the
intention of its drafters to enable the State damaged by a space object or its
component parts, acting also on behalf of its natural and juridical persons,
to present the claims at an interstate level and to address them to any of
the States mentioned in the definition thus permitting the presenting State
to act promptly in accordance with its political interests. The settlement
of the legal aspects of a possible participation of other States or legal
entities in the given case before and after the launching of the space object
concerned was considered as an internal problem of these participants to
be governed by their mutual agreements or civil law contracts.4?

The considerations, which led the drafters of the three treaties to
the above conclusions, seem to be equally valid with regard to the NPS
principles. The concept of "the country which has manufactured, designed
or constructed the space object,” if applied to the NPS principle, would
raise difficult problems if we take into account the possibility of
involvement of several countries and of their private contractors in these

48 Cf. UN. Doc. AJAC.105/C.2/L.154/Rev.10 (1991).

49 Professor Nicholas Mateesco Matte, in a study published already in 1977,
drew attention to the difference between the liability of the launching State and the
product liability of the mannfacturer of a finished pi‘oduct or of a component part, of
the producer of a natural product, and of the persons engaged in their supply and
distribution, for damages which arise from the use of defective products. He
concluded: "The point of reference remains always the lsunching, procurement of
“leunching or lending of territory or facility for launching. To aveid confusion,
reference should therefore not be made to the internarional liability of the launching
state when speaking of products liability in relation to space tran;sportation." cf.
Matte, Product Liability of the Manufacturer of Space Objects, 2 ANNALS AIR & SPACE L.
378-380 (1977).
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activities. Similarly, the concept of a leading role for the State from whose-
territory the space object is launched might initiate many problems,

After all, it should be borne in mind that these principles would be
complementary to and applied together with the respective provisions of
the 1967 Quter Space Treaty, the 1972 Liability Convention and the 1975
Registration Convention. In order to avoid any confusion arising from
different definitions in different documents applicable to a single case, it
is advisable to retain, as much as possible, the uniform meaning of key
juridical notions on which all these documents should be based. = Moreover,
the 1967 Outer Space Treaty, the 1972 Liability Convention and the 1975
Registration Convention will remain the basic and legally binding
instruments to be applied by their parties in respect of damage caused by
any space object, whether having an NPS on board or not, while the
Principles relevant to the use of mnuclear power source in outer space
should only supplement the provisions of these treaties with regard to the
use of NPS by .a set of specific recommendations.

Last but not least, the question of the form of this document still
remains to be decided. It is true that regulations of problems relating to
liability for damage, which may have serious financial consequences, are
usually included in international conventions as evidenced, iater alia, by
the 1972 Convention on International Liability for Damage Caused by Space
Objects. However, the debates on the principles on NPS in the Legal
Subcommittee of the COPUOS and the ‘character of the texts agreed {or
expected to be agreed) indicate that very likely, the draft principles
relevant to the use of nuclear power sources in outer space will follow the
example of the 1986 Principles Relating to Remote Sensing, and will be
adopted and declared by the United Nations General Assembly in a
resolution to which these principles will be annexed.%¢ The present
political will of the negotiating States to finalize this document soon also
speaks in favor of this alternative, for the transformation of the principles
included in the present text into treaty provisions, together with 2
reconsideration of- specific technical rules that are now contained in some
of these principles,’l  which would be necessary for the purpose of a

50 As to the legal significance of principles declared by the United Nations
General Assembly, ¢f. Kopal, The Role of United Nations Declarations of Principles in
the Progressive Development of Space Law, 16 ]. SPACE L. 1Ff. (1988), '
51 At the 1991 session of COPUQS, the observer for the JAEA drew attention o
the revision of the recommendations of the International Commission on Radiological
Protection (ICRP) made in 1990 and the establishment of Basic Safety Standards for
Radiation Protection which should be reflected in the NPS principles, particularly in
principle 3 dealing with guidelines and criteria for the safe use of NPS in outer space.
Nonetheless, he made it also clear "that the IAEA believes that it is essential to
retain the basis of the catalogue even if its present formulation is not optimal from a
technical point of view." Cf. text of the TAEA Statement of 4 June 1991 to COPUOS.
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legally binding instrument, would probably cause further delays. in the
adoption of this document.

Nevertheless, if everything goes well, the present momentum in the
elaboration of the NPS principles is maintained, and the remaining issues
are successfully resolved, this new contribution to the progressive
development of space law by the United Nations might be completed soon.



THE MOON AND MARS MISSIONS: CAN
INTERNATIONAL LAW MEET THE CHALLENGE?+*

Carl Q. Christol®

Introduction

A massive reevaluation is presently being made respecting the
Moon and Mars Missions, both manned and unmanned. Since successful
long-term human exploitation of celestial bodies requires advanced space
stations, any plans dealing with the latter will materially impact on the.
former. The practical problems confronting the future of space stations,
the shuttle, an aerospace plane, and the contemplated human presence on
celestial bodies wvastly exceed possibly relevant and unresolved legal
issues.

Illustrative of divergent: outlooks concerning a greater human
presence in space are the January 1990 Report of the International
Academy of Astronautics (IAA) Ad Hoc Commitiee, "Return to the Moon,"!
the December 1990 conclusions of the Advisory Committee on the Future of
the United States Space Program,? and the March 1991 position of the
Space Studies Board of the National Research Council of the National
Academy of Sciences.> Of the eighty members of the IAA who responded to
the Committee questionnaire, one-half agreed that an international
institution "should plan and take steps towards realization of an
International Lunar Base in the period from 1991 to 1995 with the
International Space Year 1992 as a median."® The respondents declared
that a primary objective should be the establishment of a human settlement
on the Moon so that human activities would be expanded in the solar
_system. Of the eighty respondents forty-five percent suggested that the
first priority should be the establishment of a suitable infrastructure,
followed by thirty-two percent favering lunar sciences, and twenty-three
percent supporting lunar manufacturing, When queried as to subjects on

* Professor Emeritus of International Law and Political Science, University of

Southern California. .
+ This paper is an elaboration of the author's presentation at the 85th
Aaniversary Meeting of the American Society of International Law, April 18, 1991,

1 12 TAA Newsletter, p. 1 (Spring 1990). Se¢e also "The Case for an
International Lunar Base," Ist Cosmic Study of the International Academy of
Astronautics (Paris, 1991).

2 54 Fed. Contracts Rep. 857 (Dec. 17, 1990); Executive Summary, 7 SPACEPOL'Y
173 (1991). _
3 L.A. Times, March 21, 1991, at A20, col. 1.

4 Supra note 1
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which the Academy should focus its future Cosmic Planning Studies, twelve
of the eighty identified manned Mars exploration, while ten {favored
unmanned Mars exploration.®

On the other hand, the December 1990 U.S. Advisory Committee
Report on the future of the United States space program placed emphasis on
existing deficiencies and on practical obstacles facing much less visionary
space activities.® In questioning the future of the Shuitle Program, the
Committee, which was chaired by Norman Augustine, Chairman and Chief
Executive Officer of the Martin Marietta Corporation, concluded that NASA
should focus on a program of heavy-lift rockets for space science missions.
It accorded lower priorities to "space stations, aerospace planes, [and]
manned missions to the planets . . . ."7

In February 1991 following the Augustine Report, President Bush
issued a White House policy directive which, while seeking to encourage
private firms to engage in commercial space activities without the
governmental constraints of the past, determined that unmanned space
objects would be accorded priority over manned launches.® In keeping
with this approach the proposed NASA FY92 budget calls for $175 million
dollars, to be matched equally by the Air Force, for the joint development
of a2 new unmanned heavy lifi-launch vehicle.? It would be designed to
place 150,000 pounds into low Earth orbit.

At about the time of the Augustine Report in December 1990, the
United States and the Soviet Union, following ministerial talks between
Secretary of State Baker and Foreign Minister Shevardnadze concluded that
a permanent presence on the Moon might be a common objective of the two
countries, 1?0 However, their time frame was the 21st century.!!

. The Augustine Report did not call for the elimination of space
stations, as such, but rather, contemplated a much simplified version. Its
suggested focus was to be on life sciences research.!?  While these events
were unfolding, Congress cut six billion dollars from the station's budget

3 Supra note 1.

6 Supra note 2.

7 Supra note 2.

8 L.A. Times, Feb. 10, 1991 at A29 col. 5, 134 Av. WK. & SPACE TECH. 17 (No 7,
Feb. 18, 1991).

9 29 AEROSPACE AMERICA 1 (March 1991).

10 U.5. Foreign Broadcast Information Service, Daily Report, Soviet Union, SOV-
90-238, Dec. 11, 1990, p. 12; Id., SOV-90-239, Dec. 12, 1990, p. 7.

11 Barlier, in April 1988, the two countries had armrived at an "Agreement for

Cooperation in the Exploration and Use of Outer Space for Peaceful Purposes.” This
called for a common approach to solar system exploration.

12 Supra note 2.
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over the next five years.l3 The FY 91 appropriations bill also directed
that- the station be built one stage at a time rather than all at once.!*

These criticisms led NASA to a reevaluation of the space station. In
1990 it proposed a more modest project that would be reduced in terms of
the size, in number of its persomnel, and in the scope of its scientific
inquiry, 1% The March 1991 findings of the Space Studies Board reported
that NASA's nmew design could not be justified on the basis of scientific
accomplishments, The Board concluded that "neither the quantity nor the
quality of the research that can be conducted on the proposed station
merits the projected investment."16 This would mean, if the station were
not to become a reality, that research would not go forward in scientific
areas related to long-term human exploration or habitation of space nor
could there be research pertaining to the weight-free conditions which
must be resolved if there is to be a greater commercial use of space.

In March 1991, following a review of the conclusions of the Space
Studies Board, the National Space Council announced plans to go forward
with the revised space station. The treaty partners, according to NASA,
have expressed their willingness to participate in the revised and more
modest program.t? o

Since any hope of success for missions to the Moon and Mars must
depend on adequate shuttle and space station operations, and since both of
them have been gquestioned on financial and scientific grounds, it is
probable that the proposed revised program must be employed if the basic
project is to be implemented. One suggestion has  been that scientific
efforts should be continued in the area of microgravity automatic research

13 This reduced NASA's forecast from $21.5 billion to a proposal of $15.754
billion for FY 92. Even so, this was an increase of almost $1.9 billion over the
preceeding year. Of the total $2.028 billion was identified for Space Station Freedom.
J. Padrén, NASA Seeks Modest Budget Increase,, 29 AEROSPACE AMERICA 16 (No. 4,
Apriligol),

14 Lerner, Space Station Changes its Course ,29 AEROSPACE AMERICA 12 (No. 1,
Jan, 1991). The 1991 contrast with President Reagan's assessment in 1985 is seen in
his words: “"When it becomes operational in the early to mid-1990s, the space station
will be a catalyst for expanding the peaceful uses of space for scientific, industrial,
and commercial gain. The station will serve as a laboratory for materials processing
and industrial and scientific research; as a permanent observatory for astronomy and
Earth observation; as a storage and supply depot; and as a base from which to service
other satellites or satellite clusters that will form the World's first space-based
industrialized park.” [II Pub. PAPERS OF THE PRESIDENT OF THE UNITED STATES: RONALD
REAGAN 93 (1988). Background is provided by the OFFICE OF TECHNOLOGY ASSESSMENT,
ACCESS TO SPACE: THE FUTURE OF U.S. TRANSPORTATION SYSTEMS (1990); D.P. GUMP, SPACE
ENTERPRISE BEYOND NASA (1990).

15 L.A. Times, March 21, 1991, at Al, col. 4.
16 L.A. Times, March 16, 1991, at A28, col. 2.
17 L.A. Times, March 21, 1991, at A20, col. 2.
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where human crews are not required. However, the new plans call for a
four person crew.!®

Because of the linkage between shuitle, space station, and proposed
missions to the Moon and Mars, the foregoing facts will materially affect
plans for the 1983 Space Exploration Intitative (SEI) with its focus on Moon
and Mars research,!? Further, since members of the European Space
Agency, Canada, and Japan have already committed themselves to supply
components for the originally proposed station, there will be new and
important legal and political matters to be considered. Since all parties
have invested heavily in the original design of the space station there will
be a reluctance to cancel the project entirely.

From the foregoing it can be concluded that existing science and
technology cannot efficiently and effectively provide an operational basis
for successful space station operations, It should be added that demands
remain strong in the United States to allocate federal funds to bail out its
savings and loan inmstitutions, for social security and medicare reform, to
meet military costs occasioned by the Irag invasion of Kuwait, and to
confront legitimate concerns respecting America's educational
productivity, deteriorating infrastructures, and the societal needs of the
underclasses. While these illustrations apply principally in the United
States, constrainis of a similar kind and magnitude exist in many other
advanced countries. ' .

The contrast between the 1983 call for the Space Exploration
Initiative and the 1990 IAA position on manned Moon and Mars facilities,
compared with the ocurrent outlooks reflected in the White House, in
Congress, in the Augustine Report, and in the findings of the Space Science
Board, could not be starker. There is a present need to sort out the policy
considerations which are generally supportive of this exploratory phase of
the space program from financial and scienmtific capabilities. A less
ambitious program seems to be forecast,

In light of these and other practical limitations, it is more than
ever timely to examine the prospects for future space developments., As
scientists and budgetary experts begin to think small, this may reduce the
previously existing crisis mentality of some lawyers. _

Let us suppose, that the foregoing scenario can be normalized so as
to allow, over time, based in no small part on successes achieved in
extended wunmanned space operations, for human presences on space
stations, on the Moon, and on Mars. The policy considerations favoring an
immediate focus on unmanned activities would have general application to
manned activities.

There are two primary considerations, First, there is the benefit to
be derived from the acquisition of both scientific and material resources.

18 L.A, Times, March 21, 1991, at A20, col. 2.

19 Logsdon, America’s Future in Space, Part 1, 5 SPACE POL'Y 267 (1989); Part 2,
6 SPACE POL'Y 182 (1990); Part 3, 7 SPACE POL'Y 90 (1991); Lerner, Space Station
Changes its Course, 29 AEROSPACE AMERICA 12 (No. 1, Jan. 1991). '
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Secondly, there is the real but less tangible benefit to be derived from
efforts leading to successful international cooperation, per se.

As to resources, these can also be efficiently used and conservation
measures can be implemented. Multiple broadcast facilities, for example,
can be placed on a single orbiting space object, thereby reducing the
number of objects in orbital positions. Through the operation of a limited
number of versatile multinational space stations, where urique national
contributions can be stressed, it would be possible to reduce the number of
objects in orbit and thus contribute to the prevention of collisions and the
avoidance of potential contamination ‘and debris. ~Where there has been a
pooling of operational resources there can be a more broadly based sharing
in the resuliing benefits, If the cooperative base can be extended very
widely, thereby making use of the unigue coniributions of the developing
as well as advanced countries, new - opportunities would be presented for
the wider sharing of the space-derived benefits. In working out such
arrangements, it would of course be necessary to arrive at clearcut
enderstandings respecting such controversial matters as the multinational
transfer of technology. Issues as to what may be allowed to be transferred,
what could be retransferred or disclosed to a third party, and the
conditions for compensation would have to be resolved. Special as well as
general interests would have to be. considered within the larger framework
of cooperation. Such relations could lead to cooperatwe effects in ather
similar or - dissimilar areas.

Legal Problems

This inquiry confronts the interrelated subjects of "challenge” and
"international law." They need to be addressed in-the context previously
identified. Fortunately, as challenges mount law can accommodate to them,

Existing law, consisting of general principles, and more specific
rules, is in place, although in some areas somewhat abstract and untested.
There are practical reasons why greater precision and creative new
approaches should accompany each other into. the future, Outlooks of
immediacy will influence the process which will include both  international
agreements and supplemental national legislation. Over time i_nternational
customary law will become applicable,

Although much productive scholarly and practical attention has
been given to the present subject, there are modifying perceptions and
unresolved matters which require a thoughtful review.

It becomes necessary to inquire if present prospects for a more
modest space station program would reduce the legal complexities
associated with it. In responding to -an orbiting station (however
constituted) or to a station situated on a celestial body, either manmed or
unmanned, and if manned, composed of either national or international
¢rews, one can ask if this presents problems that have not previously been
considered. Are the legal issues now and in the future the same as in the
past, except for more realistic structures, and when new missions or a
series of new missions are taken into account?
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-In assessing this- situation it must be acknowledged that
considerable literature exists.20 A review of such materials, when
examined in the light of changed circumstances, can be helpful in
providing guidance for the future. Moreover, some of the thought which had
previously been addressed to longer-term perspectives, although having
lost part of its immediate relevance, will still be of use in the future,
Future legal norms will obviously be based on past achievements.

It is evident that there is an abundance of existing law applicable
to space activity taking the form of space stations, either orbiting or
situated on a celestial body. HoweVer, it must be kept in mind that rapid
progress in space technology may produce uncertainties augmented by "a
number of abstract, imprecise, insufficient and sometimes contradictory
legal rules which are likely to be subject to genuinely differing legal
interpretations."?! Even so, the five UN-based international space
agreements and the law .of the International Telecommunication Union (ITU)

20 There has been a large number of articles on the legal aspects of the Moon and
Mars missions in the Proceedings of the annual Colloquia on the Law of Outer Space.
They imclude with the authors’' names in parenthesis: 17 PROC. COLLOQ.L OUTER SPACE
(1975), (Christol, Doyle, Lewis, Kopal, Pikus, Sarkar, and Stoebner); 22 id. (1980),

(Bourély, Christol, Dupas, and Naeges); 25 id. (1983), (Bockstiegel, DeSaussure and
Haanappel, Fekete, Kamenetskaya, Rosenfield, Sloup, and Stewart); 27 id. (1983),

(Bockstiegel, Bourély, DeSaussure, Estradé, Fasan, Goldman, Gorbiel, Gorove,
Kamenetskaya, Leaphart, Lederer, Marcoff, Nemes, Sloup, Toth, and Vassilevskaya); 28
id. (1986), (E. Galloway, and Ruder); 31 id. (1989), (Clayton, Diederiks-Verschoor,
Schwetje, and Wirin); 32 id. (1990), (Sloup, Spradling, Zwaan and de Vries). Reference’
to additional sources can be found in the following publications:  Bourély, The Legal

Hazards of Transatlantic Cooperation in Space, 6 SPACE POL'Y 323 (19%0); Christol,

Space Stations: A Lawyer’s Point of View, 4 INDIAN J. INT'L L. 488 (1964); DeSaussure,
The Impact of Manned Stations on the Law of Outer Space, 21 SAN DIEGO L. REV, 985,

(1984); Fasan, Celestial Bodies and the Exploitative Use of Outer Space, 12 ANNALS

AIR & SPACE L. 227 (1987); Gore, Outer Space, the Global Environment, and

International Law into the Next Century, 57 TENN.L,REV, 329 (1990); Lodico, A Basis

Jor Jurisdiction on the Space Station, N.Y. INTL L. REV. 4 (1989-90); Lessard, Un pas

géant pour [lhumanité:  aspects juridiques d'un accord pour I'éiablissement d'une

base lunaire, 14 ANNALS AIR & SPACE L. 377 (1989); March, Authority of the Space
Station Commamder: The Need for Delegation, 6 GLENDALE L. REV. 73, (1984); Matte,
L'ére des stations spatiales: Coopération internationale et implications juridigues 13

ANNALS AR & SPACE L. 279 (1988); McCord, Responding to the Space Station

Agreement: The Extension of US. Law into Space, 77 GEO. L. J. 1938 (1989); Reynolds,

Space Law in the 1990°s: An Agenda for Research, 31 JURIMETRICS J. 1 (1990). See

also the Annuval Reports of COPUOS and its two Subcommittees; SPACE STATIONS: LEGAL

ASPECTS OF SCIENTIFIC AND COMMERCIAL USE IN A FRAMEWORK OF TRANSATLANTIC

COQPERATION, 5 STUDIES IN AIR AND SPACE LAW (K.-H. Bockstiegel ed. 1985) NATIONAL

COMMISSION ON SPACE, PIONEERING THE SPACE FRONTIER (1986); OFFICE OF TECHNOLOGY

ASSESSMENT, SPACE STATIONS AND THELAW: SELECTED LEGAL ISSUES (1986); A.J. YOUNG,

LAW AND POLICY IN THE SPACE STATIONS ERA (1989).

21 Nauges, Legal Aspects of Large Systems in Space: Problems and Prospects, 25
PROC. COLLOQ. L. OUTER SPACE 269 (1980).
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provide a sound and essential basis for understanding rights and duties
relating to space stations and missions to the Moon and to Mars.

On the other hand the- 1988 quadripartite international agreements
between the United States, the members of ESA, Japan, Canada, relating to
the construction of the International Space Station have produced some very
serious legal problems.22  In the light of the U.S. constitutional principles
funding problems, caused by the U.S. Congress and the limited authority of
NASA, the treaty partners of the United States have considered that the
United States has not fully implemented its promises. This has been
summed up by M. Rourély, who has concluded that "the agreements
concerning cooperation in space activities between Europe and the USA are
not satisfactory."2® If the basic project is to succeed, fundamental changes
will have to be undertaken.24 .

Since the utility of law can be measured in large part by its
certainty there is always a possibility that a formal international
agreement could address one or more of the problems likely to arise on
board manned space stations. As early as 1979 Bourély called for a United
Nations initiative leading to an agreement "laying down rules for manned
international spaceflights applicable to all states."®

Before examining these situations where new formal agreements
would provide rules and procedures governing space-station operations, it
will be mnecessary to refer to the existing principles and rules which
beneficially serve the mutual interests of States, international
intergovernmental organizations, and private firms in this field of
endeavor. It is not surprising in the light of the very rapid evolution of
space law, both international and municipal, that there are a myriad of
current and relevant legal prescriptions.

In urging the applicability of existing international space law to
long-distance and long-duration space exploration,  use, and exploitation,
commentators have referred to both general and more specific principles
and rules. TFor example, Marcoff has referred to the "general interests”

22 For a text of the Agreement on Cooperation in the Detailed Design,
Development, Operation, and Ulilization of the Permanently Manned Civil Space
Station, signed on September 20, 1988, see IIl UNITED STATES SPACELAW - NATIONAL AND
INTERNATIONAL REGULATION, sec. 22 (8. Gorove ed. 1989).

23 Bouxély, The Legal Hazards of Transatlantic Cooperation in Space, 6 SPACE

POL'Y 331'(1690); Compare, Barnes, Treaties Are Not the Answer, 7 SPACE POL'Y 167
(1991); Schwetje, The Lega! Regime of the U.S. Space Station, 31 PROC. COLLOQ. L.OUTER
SPACE 179 (1989). ’

24 Logsdon, International Cooperation in the Space Station Programme, 7 SPACE
POL'Y 35 (1991). ‘
25 Bourély, Towards a Convention on the Legal Status of Manned International

Space Flights, 22 PROC. COLLOQ. L. QUTER SPACE 59 (1980).
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provision in Article 1 of the 1967 treaty.?0 He recognized that this
principle "keeps its full binding force under present international law. It
applies integrally to the issues of the international legal status of all space
objects, including all kinds of permanent space stations, interplanetary
platforms and large space structures for industrial and commercial use."?

Other scholars have been more content to list those more specific
and well-established principles and rules which they consider applicable
to such activities, One of the more comprehensive listings has been
compiled by Rudev., He refers to the areas where a space object may
lawfully orbit, the relevance of the peaceful purposes principle, the res
communis principle, disaster assistance and rescue operations, quarantine,
manufacture, intellectval property, noninterference with communications,
solar power, jurisdictiomal matters, including the right of one country to
have access to a foreign space object or space station in either normal or
- emergency situations, and the utilization of transportation systems.28

Other experts have noted the applicability of existing principles
and rules dealing with individuals in. space, safety considerations
applicable to them, the avoidance of collisions, debris and pollution, the
use of nuclear power sources, the protection to be accorded to a space
object while in the orbit of its choice, the applicability of the Common
Heritage of Mankind principle to the natural resources of the Moon and
other celestial bodies, and the contrast between the res communis
principle and that of the Common Heritage of Mankind. Other areas
regarded to - be applicable include registration problems, low-altitude
orbits. over foreign countries, conflict resolution including the availability
of officially sanctioned fact-finding processes, problems arising from
living and working in space, on-board discipline, torts, criminal conduct,
intellectual property, contracts, choice of law issues, including
determining the applicable law relating to civil law situations, the problem
of identifying which country is the launching country, tax problems
relating to imports and transfers between modules of different
nationalities, and other relevant matters. Even this long, and incomplete
identification of subjects, deemed relevant by earlier commentators,2?
indicates the nomnseverability of the international and municipal
ramifications of both space station activity as well as long distance and
long duration space ventures, It alse demonstrates that such activities and
ventures, together with the application of law to them, possess a global
quality. :

26 Marcoff, The International Legal Status of Large Space Structures and the
‘General Inerests’ Principle, 27 PROC. COLLOQ. L. QUTER SPACE 264 {1985).
27 1.

28 Rudev, Manned Orbital Stations: Technico-Legal Aspects, 28 PROC. COLLOQ. L.
OUTER SPACE 281 (1986). He also refers to the possibility that, with the development
of the capacity to acquire solar power, devices may becomie available to provide
specizl illumination for agriculteral crops being produced on Earth.

29 For a list of the relevant literature, see supra note 20.
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The relevance of the foregoing is seen in the terms of the
multipartite agreement entitled "Agreement on Cooperation in the Detailed
Design, Development, Operation, and Utilization of the Permanently
Manned Civil Space Station" signed on September 29, 1988.30 Standard
subjects dealt with in the agreement, especially Articles 5 through 27,
were registration, jurisdiction and control, restraint on transfers of
ownership of equipment on a space station, user elements and- resources
derived from the infrastructure, cross-waiver of liability, third party
liability, customs and immigration, exchanges of data and goods, treatment
of data and goods in transit, choice of law for intellectual property (State of
regisiry), criminal jurisdiction including a code of conduoct, and dispute
resolution. The agreement also stipulated when it. would enter into force,
methods for amendment, and the right of withdrawal.

Two subjects which have been widely considered were not dealt
with, namely, taxation and tortious conduct. In the important matter of
jurisdiction the .concept of territoriality was accepted, namely, each
contracting party, referred to in the agreement as a "partner,” was granted
contre! over the elements which it provided. To shore up this
determination each country was authorized to register, pursuant to the UN
Registration Convention, the elements provided by it.3!

While the terms of the 1988 and 1989 agreements cannot be
referred to as general international law because of their contractual nature
and the limited number of partners, they suggest relevant norms which
will be considered by all States engaging in extended space activities.
Further, while they do not address themselves to all of the issues listed
above, they do nonetheless, deal with those problems having key
importance to long-distance and long-duration space activities,
Additionally, the terms of these agreements fall within the Ilegal
prescriptions contained in the five basic UN international space
agreements,

A substantial amount of law, both international and municipal, is
presently available for application 1o space stations and missions to the
Moon and Mars. Undoubtedly it will be desirable to concentrate existing
law on such efforts by unifying and formalizing the most relevant
principles and rules so that a clearly identifiable legal regime will serve
as an encouragement to such activities. In order to further this goal, it will
be advisable for governmental space lawyers to place high on their several
agendas an exchange of ideas between their respective governments, In
light of differing perceptions as to priorities and urgencies, an early
establishment of common goals is essential.

30 Supra note 22, The parties are the United States, Canada, Japan, and the
members of the Esropean Space Agency. This agreement was accompanied by
Memorandums of Understanding between NASA and ESA, Sept. 29, 1988 and NASA and
Canada and Japan, March 14, 1989. Id. at secs. 22(a),(b).(c).

31 Schwetje, supra note 23, at 182-188; Spradiing, National Security Uses of the

International Space Statior, 32 PROC. COLLOWY. L. OUTER SPACE 410 (1990). See also, Shin,

Multinational Space Stations and Choice of Law, 78 CAL. L. REV. at 1375 (1990).
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As this process goes forward the previously identified subjects will
have to be considered. Additionally, it is suggested that attention be given
to the following: (1) the acquisition of solar power, including safety
considerations, for use on orbiting space stations, on fixed stations
situated on a celestial body, and also its use for the illumination of the
Earth; (2) the formation of rules making it clear that persons on space
objects, including space stations, as well as on a celestial body, enjoy all of
the rights and duties presently accorded to astronauts in international
agreements and pursuant o national laws; (3) the identification of
security zones around space objects; (4) the creation of rules designed to
facilitate traffic control for space objects and for tramsportation systems
going to and returning from such objects; (5) a further clarification of the
circumstances under which nuclear power sources can be employed on
space objects and on celestial bodies; (6) an understanding of the term
"celestial body," and a determination of the legal regime or regimes
applicable to such an entity; and (7) the creation of principles and rules
establishing the rights and duties of launching States when they abandon
inoperable space objects, including space stations in orbit or on celestial
bodies.

Definitional problems may also arise in . national statutes. For
example, in the United States there has been some speculation as to
whether the 1981 "Special Maritime and Territorial Jurisdiction"32
statute which extends-federal criminal law to evenfs on space vehicles also
applies to multinational space stations. In planning for such litigatiom, it
will be necessary to determine if federal criminal laws of general
applicability on Earth will be well-suited to events occurring on space
statious inhabited by individuals of varying nationalities,

As an appropriate legal regime emerges for space stations and
missions to the Moon and Mars, there will be a blending of existing laws
with those designed particularly for new explorations, exploitations, and
uses. This Jaw must meet the critical test of protecting those humans who
engage in long-distance and long-duration  pursuits, although there will be
unmanned elements. When this effort is coupled with multinational
participation it becomes evident that it is a complex matter. The
complexity is enhanced by the fact that such endeavors will call into play
the presence of international intergovernmental organizations and private
firms. Especially in the area of liability for damage, the involvement of
such participants aungments the need for acceptable and understandable
legal precepts.

The need to address the content of the applicable legal regime at an
early moment is demonstrated by the long time consumed in the negotiation
of the 1967-1979 UN space agreements, the more recent Inter-Solar Polar
Mission ("Ulysses") agreements, the problems which have arisen respecting
the space station, and the Moon-Mars missions,3 '

33 For texts of the U.N. space agreements, see op. c¢it. supra note 22.
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It is the function of most international agreements to create and
formulate commitments binding on the parties. However, few of these are
self-executing. Frequently, a considerable time elapses between the
initial agreement and its eniry into force following ratification. Only
following this event does it become incumbent on a party to enact
implementing national legislation. Such statutes are the source for the
rights and duties of those individeals who engage in space missions, . These
statutes are of critical importance to those engaged in manned space station
activities,

Resulting from both the original hope that human benefits would
result from space activities, and from highly pragmatic considerations, the
exploration, exploitation, and use of space, the Moon, and celestial bodies
and their natural resources has become a matter of global interest and
concern,  Globalization is a concept understood by both advanced and
developing countries, These considerations led Presidemt Reagan in his
_speech of January 25, 1984, in calling for a "permanently manned space
station” within a decade, to state that "We want our friends to help us meet
these challenges and share in the benefits."¥

Sharing in the benefits will require the use of a governing
structure. The nature of the structure will measurably affect the manner
and extent to which sharing will take place.

Two quite different approaches are possible, One, referred to asg
the corporate model, allows participants to invest with the expectation that
the most favorably situated countries will invest larger sums than the
developing countries. ~ Benmefits will be distributed on the basis of
investment. INTELSAT represents this model. '

The second, or administrative, model consists of all interested
countries each having an equal vote and without the restrictions on sharing
contemplated in the corporate approach., INMARSAT follows this design.
According to Marcoff its program has demonstrated that "cooperation on a
global level, management and sharing of profits in accordance with the
'general interest' [Article ! of the 1967 Principles Treaty] principle is
feasible and can be beneficial to all countries."

In each situation the availability of benefits will depend on the
management skills brought to the entire exploration, exploitation, and use
process. Until recently, there has been a shortage of experienced managers
able to relate effectively to the cooperative requirements of large scale
space activities. If success is to come to space station and Moon and Mars
activities, there will have to be much preparation of the needed
multinational team.

Highly imaginative approaches will be essential in order to
properly select from among existing legal principles and rules those to be
applied to long-duration and long-distance human voyages into space and

34 1 PUBLIC PAPERS OF THE PRESIDENT OF THE UNITED STATES: RONALD REAGAN 90
(1986).
35 Supra, note 26, at 268.
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onio celestial bodies. These will have to be shaped to the present situation.
in any event, they will be supplemented by new ones as the occasion
requires. An early need to identify the most relevant principles and rules
relating to the critical issue of jurisdiction falls within this area of
credtivity.

Access to a foreign spacecraft is a case in point. A space object
may be somewhat likened to a2 human being. It can be alive and engaged in
many productive activities "during [its] orbital life."36 On the other
hand, its orbital life, in the sense of the constructive activities it was
designed to accomplish, may have become terminated by choice or by an
accident. In either event, it is not performing its intended function, In
these two opposing situations the .State of registry may hold different
opinions respecting access by a foreign government, Security concerns may
exist. Perhaps the space object has reached such a nonfunctional condition
that it may be perceived to be debris, even though it retains the same form
that it possessed following a successful launch. May a country fearing that
the object poses a serious threat to it take, on its independent initiative,
protective measures?  Or, if ‘unilateral protective action can be justified,
would this, nonetheless, depend on a prior agreement and advance notice?
Existing space law ‘does not specifically address itself to the rights of the
State which seeks to protect itself from such hazards.?

Security in a larger sense involves the various measures, including
military activity, available to States to protect their territorial integrity
and continued independence. In a smaller sense, it includes the protection
_of classified materials whichk compose elements of space stations.
Clearances and procedures for obtammg access are essential elements for
successful joint operations,

Conclusion

It is evident that there is an inextricable relationship between the
use of the space shuttle, the zerospace plane, the space station, and an
understanding of the Moon and Mars. These related matters present global -
issues. . Success’ in dealing with them will require very serious and
substantial commitments to international. cooperation.

.Even with a scaled-down approach to operational space stations,
there will be ongoing involvements in science and technology, commercial
undertakings, and. the need for appropriate defense  policies.
Demilitarization of facilities and activities should be considered. It is
expected that practical operations will enlist the combined efforts of

36 Rudev, supra, note 28, at 283,

37 Christol, Environmental Aspects of Activities in Outer Space - Suggestions
for Legal Measures and Instruments for Dealing with Debris, in : 9 STUDIES IN AIR AND
SPACE LAW 257 (K.H. Bpockstiegel ed. 1990). This refers to but one aspect of security
against space hazards.
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governments, intermational governmental organizations, and private firms,
The latter may be called upon to play a larger role than in the past.

From the legal point of view the most critical issue will be to
establish the appropriate areas of jurisdiction for the several actors. It is
to be expected that such determinations will be the product -of
international agreements. Every effort should be made to use standardized
terminology. Defined terms should be employed where practical. Once
they are formulated, there will be a need for cooperating governments to
adopt national legislation implementing the Iinternational norms.
Uniformity in such prescriptions will be desirable although different
national interests and values may treat such issues separately and
differently. For example, different countries may hold umique views on
patents, taxation, and what constitutes tortious conduct.

Critical matters, including that of jurisdiction, have been disposed
of to a large extent in existing international legal norms. Reliance should
be placed on the principles and rules set out in the five UN based space
agreements, the ITU conventions, WARC agreements, and on the provisions
of the 1988 quadripartite space station agreement.’ These offer
assurance that there are no intractable legal problems which would impede
long-distance and long-duration space ventures, manned or unmanned.

Admittedly, because of the nature of the projected efforts; there
may be special problems. To the extent that these can be imagined before
the practical operations begin, they should be addressed and resolved. As
experience is gained after the practical efforts have been initiated, there
will be a need for modifications. Especially if Earth-bound laws are overly
relied upon, there may be a need for appropriate corrections. In any event,
as previously suggested, a major function of the law is to afford a high
measure of certainty and stability. '

Since there will be many national concerns as to the content of an
acceptable legal regime, it is highly desirable that governments give early
attention to the law and laws for a new era of outer space and celestial body
activity. This is particularly required since it is a notorious fact that
much time is required to obtain the necessary accommodations to perceived
wants and needs.

38 For texts of these agreements, see op. cit. supra note 22,
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Reports

Tasks and Legal Aspects of the German'Space Agency, DARA

Introduction

~ As a result of a cabinet decision in April 1989 to restructure the
management of German space activities and to establish a German Space
Agency as the central management organization, the Deutsche Agentur fiir
Raumfahrtangelegenheiten (DARA), started its business activities in July
1989.1  Following the assumption of duty by Professor Dr. Wolfgang Wild,
former Bavarian State Minister for Science and the Arts, as Director
General of DARA on June 22, 1989, the management board was successively
completed by the appointment of three Managing Directors responsible for
space infrastructure, space utilization and administration, and finance,
respectively. By December 31, 1990, DARA's overall staffing, which was
contemplated to reach approximately 300 persons, came to 230 employees.
After two years of activities, this report purports to introduce DARA to an
interested circle of readers.

Historical Background

The engagement of the Federal Republic of Germany (FRG) in space
activities which started in the 1960s basically focused on the achievement
of two objectives: acquisition of scientific knowledge and commercializa-
tion of space activities, Additionally, the carrying out of space activities
also stengthened international cooperation. Therefore, German space
policy always involved elements of foreign, economic and technological
policy. Space activities have been and rcmain primarily a governmental
task.? :
Since 1962 the Federal Ministry for Research and Technology
(BMFT} has been the main authority responsible for space activities in

1 See Bischoff, DARA; Rawmfahripolitsches Management aus privater Hand, in:
DIE OFFENTLICHE VERWALTUNG 1990, at 677 et seq.; Spude/Staudt, DARA die neue
Deutsche Agentur fir Raumfahrtangelegenheiten, 39 ZEITSCHRIFT FUR LUFT- UND

WELTRAUMRECHT 188 et segq. (1990).
2 Finke, Weltraumpolitik der Bundesrepublik Deutschland, in: WELTRAUM

UND INTERNATIONALE POLITIK 280 ef seq. (K. Kaiser/S. Frh. ven Welck ed. Minchen
1687).
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pursuance of a decision of the Federal Chancellor.? This main authority,
however, does not exclude certain competences of other ministries. The
" Post Telephone and Telegraph (PTT) Minister, for example, is responsible
. for the utilization of operational telecommunication systems, thus
representing Germany in international organizations, such as the European
Telecommunications Satellite Organization (EUTELSAT), the Internationat
Telecommunications Satellite Organization (INTELSAT), and the
International Maritime Satellite Organization (INMARSAT). Inasmuch as
the Ministry for Transportation (BMV) has the prime authority for
meteorology, remote sensing, and air traffic control, it represents the
German side in the European Organization for the Exploitation of
Meteorological Satellites (EUMETSAT). The coordinator for air and space
activities in the Federal Ministry of Economics (BMWi) takes care of the
interests of German space industry, The Minister of Defense (BMVg) is in
charge of space-based verification as well as military communication and
navigation systems. The Minister for Foreign Affairs (AA) is always
involved whenever the matter concerns international coopération,

Before the creation of DARA, the Federal Ministry for Research and
Technology which served as the main authority was supported by the
German Aerospace Research Establishment (DLR) located at Cologne. The.
DLR has capacities in the fields of research, operation and management.*
As far as research and operation were concernéd, there was only a general
guidance by the BMFT. In the field of project management, however, there
‘was a detailed direction by BMFT, and DLR acted on behalf and in the name
of BMFT,; this task was carried out by the department in charge of the
project management of DLR. '

Reasons for g New Structure

The need for a new organization of German space management and
thus the creation of DARA arose essentially for two reasons. On the one
hand, the immediate cause was the decision of the Federal Government in
favor of participating in the European Long-Term Plan until the year 2000;
this was agreed to at the ministerial level at the January 1985 and
November 1987 Council meetings of the European Space Agency (ESA).S
The Federal Republic's involvement in the ensuing large-scale space
program necessitated a review of the previous appreoach in organizing
German space activities, On the other hand, comparisons with space
organizations in other countries, especially, with NASA and the French
Centre Nationale d'Etudes Spatiales (CNES), were drawn and an analysis of
the situation in Germany was made. Among the points of criticism were:
lack of a central institution for space matters; lack of established

3 KOORDINIERUNGSTASCHENBUCH FliR FORSCHUNGS- UND ENTWICKLUNGS-AXKTIVITATEN
DER BUNDESREGIERUNG (BMFT, 3rd ed. Bonn, 1980).

4 DLR-ERGEBNISEBERICHT 1988, at VIIlet seq. (Kéln Porz, 1989).
5 See Doc, ESA/C-M/LXXX. Res. 1 (final), Chapter I, No. 4 (1987},
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procedure for effective coordination between the ministries concerned;
splittered competences between BMFT and DLR; and insufficient
involvement of industry, science community and space users.®

Reorganization o T, ment in 1989

The above mentioned criticisms led to the Federal Government's

decision in April 19897 to restructure German space management at the
political and implementation levels. The key points of this restructuring
were: .
- The setting up of a cabinet committee for fundamental space
strategy and planning chaired by the Federal Chancellor that includes the
ministers for research and technology, foreign affairs, finance, economics,
defense, transport, and post telegraph and telecommunications (PTT). The
acting chairman on behalf of the Federal Chancellor is the Federal Minister
for Research and Technology (BMFT); -

- The establishment of a mirror-image undersecretaries’
committee under the chairmanship of the BMFT that prepares the decision
of the cabinet committee; .

- The foundation of the -German Agency (DARA) as the central

management organization.

DARA's Legal Structure, its Tasks and their Legal ngig

DARA is a private law company with limited liability ("GmbH").
The Federal Government is its only shareholder. This legal comstruction
was adopted to allow maximum flexibility, and especially to attract
personnel from industry. DARA's supervisory board has thirieen
members: eight representatives of the same federal ministries as in the
cabinet committee, the chairman of DLR, and two representatives each from
indusiry and academia. It is chaired by the BMFT representative, ‘The
board's objective is to ensure that DARA fulfills its obligations as set forth
in the charter. An Advisory Board with a maximum of sixteen members
from industry and academia ensures that DARA takes scientific, technical
and economic regquirements into account when drawing up and
-implementing the space programs, ‘

The company's charter charges DARA with drafting German space
policy and programs for approval by the Federal Government, implementing
German space programs, particularly by awarding ‘industrial contracts and
financial assistance, and representing German space interests at the
international level, especially in ESA. These tasks include the exercise of

6 IABG-Expert Report for BMFT, Entscheidungsstrokturen und
Entscheidungsprozesse im Raumfahrtbereich der Bundesrepublik Deutschland,
(Ottobrunn, Dec. 1986); BMFT Press Release 6/87.

7 BMFT Press Release 16/89 of April 26, 198%: "Nenordnung des deutschen
Raumfahrtmanagements.” .
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certain sovereign rights. In order to be consistent with the constitution,
l.e., German Basic Law ("Grundgesetz"), a law governing the transfer of
competence with regard to space activities® had to be passed so that
governmental responsibilities could be delegated to the private law
company, DARA. This law entered into force on June 21, 1990. This first
domestic space legislation of the FRG stipulates in a general way an
obligation for ail authorities, i.e., ministries involved in space activities,
to trangfer resonsibilities to DARA. Until now only BMFT has done so.’
In a transitional process that started in October 1989 and was completed in
September 1990, BMFT transferred its space responsibilities t0 DARA with
the exception of political decisions.

rafting of (German Poli nd Progr for val h
Feder Vern f German

Up to now the Federal Government of Germany has promoted space
activities in four programs. These programs served as a strategic
framework and defined the focal points of German space activities. The
fifth German space program currently under preparation by DARA will be
introduced in the near future. In conmtrast to the former four space
programs which generally covered a period of four or five years, the fifth
program will cover the years from 1990 to 2000.

As a consequence of German unification, DARA is also responsible
for space activities in the former (German Democratic Republic (GDR), i.e.,
in the new federal states. One of the major tasks of DARA in the near
future will be the development of concrete measures to this end and the
implementation of these measures after approval by the relevant political
institutions. ’

Strategic planning comprises the following tasks: (a) detailed
elaboration of German participation in international programs and projects;
(b) detailed planning of national projects taking into account European,
bilateral and multilateral programs; and (c) recommendations, analyses,
proposals for projecis taking into account technological, economic and
financial aspects.-

8 See Gesetz zur Ubertragung von Verwaltungsaufgaben auf dem Gebiet der
Raumfahrt, briefly kmown =&s Raumfahrtaufgabentibertragungsgesetz (RAUG),
_published in Blrgerliches Gesetzblatt (BGBL), 1990, I, p. 1014, and in: 39 ZEITSCHRIFT
FR LUFT- UND WELTRAUMRECHT 3035 et seq. (1590).

9 Bekanntmachang 1ilber die Beleihung der Deutschen Agentur fir
‘Raumfahrtangelegenheiten (DARA) GmbH mit der Wahrnehmung von
Verwaltungsaufgaben, published in: Bundesenzeiger 1990, No. 155, p. 4262, and in:
39 ZEITSCHRIFT FilR LUFT - UND WELTRAUMRECHT 395 (1990).
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Im ion of rm rogram igl Awardin
In rigl ntr n ingncial i

The awarding of industrial contracts and financial assistance as
well as the spending of government funds is governed by the rules and
regulations of national public law. In concrete terms the implementation of
the German space program covers: consultation and support for the federal
ministries and public institutions concerned, coordination with industry
and scientific bodies; promotion, control and supervision of projects, and
evaluation of results; planning and coordinating operations; taking
initiatives to encourage commercialization; allocation of funds from the
space budget by virtue of legal authorization, and - establishment eof
financial need. : . : ‘

After DARA had taken over responsibility for basic studies and
technology in the  fields of space research and technology in autumn 1989,
responsibilities for the fields of mnew orbital systems (especially
Colombus), space transport systems (especially Ariane, Hermes), micro-
‘gravity research, extraterrestrial research, earth observation,
telecommunication, product assurance and programmatic responsibility for
the D2 mission (2nd German Spacelab mission) were successively
transferred from the BMFT to DARA. Associated with this transfer of
resonsibility -is DARA's own competence for independent administration
and management of the budgetary resources earmarked by the BMFT. This
transfer of tasks to DARA in 1990 has meant that, except for a few
primarily political matters and the hypersonic technology program, DARA
is now in full charge of implementing the German space programs.

In 1990, DARA managed a space budget of 1.4 billion German
marks. In 1991, DARA's space budget is 1.6 billion German marks, with 42
million German marks allocated as DARA's own running costs, i.e., only 2.6
percent of the total space budget.

As mentioned above, DARA has been responsible for the
management of the united Germany's space activities since October 3,
'1990.10 In order to continue the ongoing projects of the former GDR and
especially those of the Institute for Cosmic Research (IFK), DARA has
taken over the respective responsibility and has spent approximately 4.3
million German marks in 1990 as research expenditures including costs
for materials and assets. Furthermore, DARA envisages to spend about 50
to 80 million German marks in 1991 for these running projects.

10 See Hobe and Spude, Unification of German Space Activities - Legal
Implications, 40 ZEITSCHRIFT FUR LUFT - UND WELTRAUMRECHT 163 (1991).
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Representin n Inter he Internstional vel
E ially in ESA

This includes the following tasks: (a) representation of German
policies in delegate bodies of ESA and other international organizations
(but not at the ministerial level), (b) joint management and supervision of
ESA programs, and (c) representation of German policies in the
implementation of multilateral and bilateral agreements.

Space activities inevitably lead to international cooperation.
German space activities have been and are to a large extent carried out in a
European framework, i.e., within ESA, the European Space Agency, which
was founded in 1975, On the - legal basis of the Raumfahrt-
aufgabeniibertragungsgesetz (RAUG), the law governing the transfer of
competence with regard to space activities, DARA’s Director General heads
the German delegation in the ESA Council. . Furthermore, responsibility for
the supervisory function in the most important ESA delegate bodies,
especially in the Program Boards, .has moved to DARA during the course of
1990. The political decisions, however, e.g., the decision to participate in
an ESA program, remain with the BMFT. In autumn 1991, a ministerial
level ESA Council, taking place in Germany, will decide on phase 2, i.e.,
continuation, of the Columbus and Hermes programs.

In addition to its activities within ESA, DARA carries out projects
in cooperation with one or more states such as the successful scientific
satellite ROSAT, realized by means of American-British-German
cooperation. In doing so, DARA has the power to conclude Memoranda of
Understanding with the respective partners, e. g., NASA, in its own name,

Mathias Spude and Birgitta Staudt
German Space Agency (DARA)
: Bonn, Germany

International Bar Association Discusses Space Law in Hong Kong, Sept 20-
Oct. 4, 1991,

The International Bar Association's Section on Business Law
Committee which deals with outer space, held three half-day sessions
during the 10th Biennial Conference that took place in Hong Kong,
September 30-October 4, 1991.The first was devoted to the following topic:
"Earth observation and the environment - initiatives in Asia and around
the world. Opportunities in connection with the space and the earth
segments. International and domestic regulation and concerns.”

Professor Philippe Gaudrat of France focused on the problem of
legal protection of remote sensing data. He argued that such protection was
necegsary for the commercial exploitation of remote sensing data, and that
contractual protection was inadequate. Was remote sensing data protected
by copyright? The problem under “"Anglo-Saxon" laws was that copyright
traditionally attaches - not to information as such, but to a form of
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expression of information. Can a flow of data from a satellite constitute a
work? Is there any originality or creative act involved? No human
intervention is involved, but there are preliminary choices to be made,
such as the selection of wavelengths and of the satellite orbit, A reference
was made to the US Copyright Act, which requires fixation before a work is
deemed to be created. In the downlink phase, the data is not fixed and it
seems that copyright should not attach to the primary data at this stage. On
the other hand, the processed data should be regarded as a work. Although
processing is- an automatic activity, the creativity lies in the processing
software. It was pointed out that, in French law, the requirement of
originality is now satisfied by an "intellectual contribution” which need
not necessarily be the "author's original stamp." Professor Gaqudrat made
several interesting comparisons with the copyright protection of software
and also offered some possible solutions to the conflict of law issues. He
concluded that there was no reason in the Anglo-Saxon or civil law systems
to refuse protection to processed data.
© Mr. Tony Ballard of England saw somé prespect of a UK commercial

remote sensing venture, and pointed out that the Cuter Space Act of 1986
had created a suitable legal climate. However, it was not at present feasible
to recover all costs, including satellite costs, from the sale of remote
sensing data. Mr. Ballard also considered the copyright issues. Under
English copyright law, protection is given to literary works, which include
a table or compilation. Protection is also given to artistic works, which
include a photographic work irrespective of its artistic quality, but
photographs must be recorded "on a medium." It was doubtful whether the
stream of raw data would benefit from copyright protection. One solution
might be to record the signal on the satellite and tramsmit the recording on
a continuous basis. There was also the possibility that the data stream
could be regarded as computer-generated data. The 1988 Copyright Act
also contained provisions dealing with fraudulent interception of radio
transmission., A recent European Centre for Space Law study had revealed
some support for the idea that no protection of remote sensing data was
required or desirable. Among those holding the opposing view, there was no
clear agreement that copyright protection was the desirable technique.

Mr, Leonhard Stdrk of Germany delivered a paper in the absence of
Mr. Eckhart Wolff. He concentrated on technical and commercial matters,
giving a survey of remote sensing systems: Landsat, Spot and ERS 1. He
referred to the "open skies” data marketing- policy of the European Space
Agency. ESA licenses the operators of ground stations, and requires them
to market data to all customers. Those not participating in ESA programs do
not have free access to primary data, but can buy available data on the same
terms as others. The evaluation and analysis of data is carried out by a
number of companies, which reduces the risk of excessive prices. ESA's
policy is not to become involved in the enhancement and marketing of data.
The Eurimage company markets ERS and other data, such as that from
Landsat.

A lively discussion followed about the commercial viability of
remote sensing activities, There was general agreement that it was not yet
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possible to recover satellite or even ground station costs, but that the
enhancement and marketing of data might in itself be commercially viable.

Gary Edwards of the United States spoke of the uncertainty about
the future of Landsat. NASA's planned remote-sensing system will produce
huge volumes of data, Where would be the niche for the private operator?
Mr. Edwards made the robust presumption that data was legally protected.
EQOSAT had found in general that its claims to proprietary rights were
respected. There was little doubt that copyright protection applied. This
may not protect the data as such, but it restricts the copying and
publication of data, Reference was made to the BellSouth (Yellow Pages)
case. An advantage of copyright protection was that there was considerable
uniformity in national laws by virtue of the Berne  Convention. The
international conventions do not regulate what are the permissible
subjects of copyright protection. It was also possible to rely on the law of
confidentiality and trade secrets, which protects the content but not the
form of information. The requirements are that the information is of a
confidential nature and is imparted in circumstances of confidentiality.
An obligation of confidentiality arises if the recipient is aware of the
- confidential nature of the information. .

Mr, Chiyoshi Kawamoto of Japan described NASDA's activities in
remote sensing. Although NASDA had its own program of activities, it was
also cooperating with CNES, NOAA, EOSAT and Spot. There was no direct
law in Japan on remote sensing, although Japan recognized the UN
Principles on Remote Sensing. NASDA's activities were conducted in
accordance with these principles. NASDA agreements require all those
acquiring data to make it available to third parties without discrimination.
Broadly speaking, the direct reception of data in other countries is
permitted. NASDA has established data as intellectual property by
agreement or confract, It was difficult to apply copyright law where the
platform provider and the sensor provider were not the same.

The next session was devoted to the following topic: "Commercial
space activiliy in Asia - international collaboration and reciprocal
benefits, Technology transfer and trading concerns. Role of government in
promotion of space commercialisation." Mr, Norbert Graeber and Mr. K.
Ninke, both of the German corporation MBB, gave a presentation on
commercial space markets in Asia and MBB's activities in the People's
Republic of China. Mr. Ninke described Japan as a potential competitor
rather than a potential market. Intergovernmental relations provided the
framework for commercial activities; for example, through bilateral
agreements. From the customer's viewpoint, commercial space activities
produced reciprocal benefits, including the possibility of technology
transfer or barter. However, controls on the export of semsitive technology
were an important constraint.

Guy David of Canada described the Canadian experience in
establishing a mobile satellite system. The government approved the MSAT
project in 1985 and Telesat Mobile Inc. (TMI) was incorporated to undertake
the project. There was considerable government involvement through a
series of feasibility and definitional studies, system promotion, financial
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support of about $150,000,000, and a $120,000,000 contract signed for
MSAT services on behalf of various government users, The government owns
51 per cent of TMI. There had been cooperation with the US in all stages of
the project: system design, procurement, etc. The US was underiaking its
own MSAT project which was closely linked with the Canadian project
through a common system design and mutual redundancy. Bank financing
for the Canadian project had only been possible after an initial commitment
of $130,000,000 in equity and debenture capital.

John (O’Brien of the United States, who has now returned to NASA,
reflected on the commercialization of space activities. Telecommunications
satellites. no longer require government subsidy, but NASA retains its
experimental advanced telecommunications program. The means of getting
t0 space was a commercial activity, but it had to be asked whether what is
done in space is commercially viable. Space activities involved technical,
financial and market risks, but there was also the policy risk; there was
need for stability in government space policy. The US government was
attempting to create open markets and eliminate unfair competition. Mr.
('Brien turned to the need for imaginative foresight in space programs. We .
‘should aim to go te Mars: commercial activity always follows exploration.
On the question of commercial viability of remote sensing and other space
activities, it was necessary to keep in mind fundamental policy. If a result
was desirable, it might not be appropriate to entrust a given activity to the
private sector on a success or bankruptcy basis. Mr. O‘Brien concluded
with an intriguing speculation arising from the recent presidential
statement on a reduction of nuclear weapons. What would happen to all the
launch vehicles? Would they be dumped onto the commercial market?

The final session was a joint workshop with Committee Cm
(communications law) on the following topic: "Problems and pitfalls of
setting up a satellite delivered mobile communications neiwork.” Mr.
Henry Goldberg of the United States chaired the workshop and, in opening,
he referred to the potential growth of mobile communications, As regards
fixed communications, satellite was gradually being replaced by fibre.
There might be an inversion, with broadcasting moving to wire while voice
telephony moved to radio.

David Manion of Hong Kong presented the business case for mobile
satcoms. He described the activities of AMSC and INMARSAT, but focused
.on the Iridium system proposed by Motorola, The system would use non-
geostationary satellite. It would be operational by 1995 and would produce
revénues of 1 billion dollars by the end of the decade. Viability would
depend on the resolution of regulatory issues. There were questions about
the economic and political acceptability of the system in various coantries.
Governments want ic obtain revenues from voice telephony and want to -
control it for security and other reasons. There were questions about the
acceptance of international billing arrangements.

Myr. Peter Mahoney of Hong Kong described the activities of the
Royal Hong Kong Jockey Club and its initiatives with electronic funds
transfer. The Jockey Club had already experimented with the use of
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satellite broadcasting, and Mr. Mahoney expressed the desire of users to
have freedom to use satellite communciations in new applications.

_ Mr. Terry Seddon of Hong Kong drew attention to the bewildering
succession. of wireless technologies and gave a basic description of satellite
communications. He referred to COMSAT and INMARSAT in describing the
origins of mobile satellite communication.

Mr. Simon Bull of the United Kingdom expressed some nervousness
in speaking as a non-lawyer to an audience of lawyers, but in fact his
contribution was extremely well received. He referred to the enormous
potential profits and risks of mobile satcoms. There were technology risks:
there had mnot yet been an implementation of the intersatellite
communications required by Iridium. Iridium would have an important and
established competitor in INMARSAT. Quaicomm had not had to purchase a
dedicated satellite but it was probably not making money yet.

Mr. Henry Wise of Hong Kong talked about the regulatory issues
which would arise from the use of mobile satellite systems. He pointed out
the slow progress which had been made in securing the freedom to use
INMARSAT earth stations in the territorial sea and ports.

In a subsequent panel discussion, Mr. fan Harper of Australia
spoke of the creation of a competetive market for telecommunication
services in Australia, but also referred to measures taken to ensure the
viability of Aussat. The present writer emphasized the problems involved
in the trans-border use of mobile satcom equipment, Radio licensing and
type-approval requirements, together with customs restrictions, created
barriers which States might  wish to retain for economic or security
reasons. Mr. Guy David of Canada gave further details of the Canadian
MSAT project. Canada did not propose to permit other companies to compete
with TMI. This regulatory stance had great significance in making - the
MSAT project financially viable. Mr. David concluded with a discussion of
the legal problems involved in- providing bank {inancing for a satellite
venture,

One observation which was heard after all three sessions was that
there had been insufficient time for comments and discussion from the
floor. This slight note of frustration can, however, be taken as an indication
of the high level of interest generated by the papers given in Hong Kong.

Phillip Dann
Bird & Bird,
London, England

International Colloguium on the Law of Outer Space, Montreal, Oct. 8-11,
1991

The 34th Colloquitm on the Law of OQuter Space took place in
Montreal, Canada, during the IAF Congress, held on October 5-12, 1991,
The Colloquium and its first session were opened on Tuesday, October $ by
Dr. N.M. Matte (Canada) as a representative of the host country of the IAF
Congress and a Director of the IISL. He welcomed the participants in the
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Colioquium, the first since 1976 to be held in North America and the first
ever to be held in Canada. He also elaborated on the close interrelation of
the IISL and the IISL Colloguia with the McGill Institute of Air and Space
Law, of which many alumni could be found among the IISI. members.
Finally, Dr. Matte expressed his special thanks to Ilong-time IISL
President, now President Emeritus Prof. Dr. LH.Ph. Diederiks-Verschoor,
for her important role in the organization of the IISL Colloquia.

Then Prof. Dr. I.H.Ph. Diederiks-Verschoor took the floor and
thanked Dr. Matte for his kind words. She also commemorated Dr. Subrata
Sarkar who had passed away in the previous year. A moment of silence was
taken. ,

Judge Manfred Lachs, as president of the IISL, introduced Prof. S.
Gorove as the Chairman of the first session. Mr. F.G. von der Dunk acted as
Rapporteur. In his opening speech, Prof. Gorove dwelt on the importance of
the topic of the session, which was "Definitional Issues in Space Law."
There are some fundamental terms in space law which are still unresolved
as to their precise definition and interpretation. Some of these definitional
issues had already arisen from the wvery beginning of space law. As
examples thereof, he enumerated the notions of "space object," "launching"
and ‘“procurement." Later on, the notions of "space debris" and
"passengers” on bhoard spacecraft required definition.

The first paper was presented by Prof. Dr. K.H. Bdckstiegel, on "The
terms ‘'Appropriate State' and 'Launching State’ in the Space Treaties -
indicators of state responsibility and liability for State and private
activities." The practical importance of defining those terms is obvious, as
States, as much as private enterprise, need to know the principles
.according to which responsibility and liability are to be attributed. The
two terms are often used inconmsistently, although at least in space law a
distinction was made by creating Article VI in the Outer Space Treaty on
responsibility, and an Article VII in the Outer Space Treaty, pius a
Liability Convention, to deal with liability. After analysis of Article: VI
and VIL, their history and background, and such issues as national activity
and procurement, Prof. Béckstiegel concluded that definitions of
'Appropriate State' and 'Launching State' can hardly be said to have been
elaborated to a workable extent, and a lot of work remains to be done in
this respect,

The second speaker on "Review of definitional issues. in space law
in the light of development of space activities” was Dr. He Qizhi. He started
by stating that basically, law should follow scientific and technical
development in stead of vice versa. Therefore, in developing law a balance
must be found between doing it "too fast” and "too slow.” Dr. He (izhi then
discussed three categories of definitional issues. The first consisted of
definitions that are incomplete, such as those concerning "space object,”
"astronaut” and "common. heritage of mankind." The second category dealt
with definitions which are inadequate from a practical point of view, such
as the one of "launching State,” whereas the third comprised new terms to
be defined. An example of the latter was "space debris,”
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Prof. Dr. V. Kopal, as the third speaker, spoke on "Issues involved
in defining outer space, space object and space debris." As to the first one,
the problem of defining "outer space" arose when the possibility of
activities in outer space became a reality. As a consequence, the issue of
delimitation arose, because it became important to provide for a special
"legal siatus of the area in order to allow for such activities, whereas it was
not clear to what area such status would or should apply. Prof. Kopal
proposed to solve the issue by taking the lowest possible perigee of
orbiting satellites as the downward borderline of outer space, since that
lowest possible perigee will not change in the foreseeable future, despite
technological developments. In regard of the second problem concerning
"space object," the speaker suggested to distinguish three types of space
objects to begin with. He called them “"space debris," "space stations™ and
other “"space objects." This led him to the third problera of “"space debris,”
and in this respect Prof. Kopal suggested to elaborate a definition
distinguishing “real” space debris from non-functional . space objects and
component parts of a space object.

The fourth speaker was Dr. W.B. Wirin, who dealt with "Space object
and space debris,” and the relation between those two notions. He preferred
a pragmatic approach to the definitional problem; and cited as an example
how the "definition" of "space object," although incomplete and vague, had
developed. The term, as used in especially the Outer Space Treaty and the
Liability Convention, directly related to the fear of non-spacefaring States
in those times of incurring damage caused by de-orbited or wrecked
spacecraft. In other words: "space debris" was only important for them as
far as there was a real danger of damage, i.e, if the space debris was large
enough to pose such risks, and therefore only space objects and their
component parts (or launch vehicles or their component parts) qualified as
space debris. In another sense as well, "space debris" was considered to be
too limited as a term, as it did not include all ¢lements of contamination,
such as biological, chemical or nuclear contamination. According to Dr.
Wirin, these latter sorts of contamination pose a larger problem in the
future than "traditional® debris. Thus, the need for a (more comprehensive)
definition of "space debris" was made very clear.

Next, the paper of Prof. Bir Cheng was summarized by the
Chairman. The paper dealt with "Space object and astronauts.” The author
provided a very comprehensive definition of "space object,” covering all
objects launched by humans into outer space. In this regard, he proposed to
establish a clear borderline between air space and outer space, for example
at 96, 110 or 130 kilometres above the Earth., In his opinion, "space object”
"covers functional and non-functional objects, as well as all things on board,
including debris and refuse. As to "astronaut," Prof. Cheng suggested a
definition covering all who travel to outer space; where "personnel” was
already seen as encompassing all persons on board a spacecraft, that term
had better be changed into "all persons on board" to avoid confusion.

Then, Prof. Dr. V.§. Vereshchetin summarized the paper by
Dr. G. Silvestrov on "The definition of ‘appropriate state’.” The author
explained that the most likely interpretation of “appropriate state," the
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central element of Article VI of the Outer Space Treaty, would be that of
"State of mnationality,” as the nationality of the entity undertaking
activities in outer space is of paramount importance. However, he conceded
that such an interpretation would not be complete and precise, and he
pointed at the possibility of (additionally) covering activities as  if
"appropriate State” read "launching State." By way of conclusion, Dr.
Stlvestrov suggested a twofold approach. With regard to the launching
phase, where launching is indeed the most fundamental link with one State
or another, it seemed logical and consistent to interpret “appropriate
State" as "launching State” for the purpese of apportioning international
responsibility under Article VI of the QOuter Space Treaty. With regard to
the post-launching phase however, the jurisdiction of the registration State
of the object involved in the activities or undertaking them should be
exclusive, and that State should be the "appropriate State” under Article
VI ' :

Since he had to Ieave the Collogquium early, Hon. E.R. Finch was
allowed some time by the chairman to present his paper on "Future space
commercialization and space debris". He stated that the problem of "space
debris” was indeed a serious ome; he even called it a "universal killer of
outer space benefits for -all". For this reason, he considered it necessary to
conclude a new space debris treaty by 1994 or 1995, after conclusion of a
UN working group study which should presently be undertaken. This study
should shed more light on the definition of "space debris," if it would not
_indeed have to formulate such a definition. The speaker then entered into
the relationship between the notions of “"space debris" and "space object,”
dealt with the uselessness of freedom of use and exploration of outer space
if the debris problem would not be solved and finally urged all nations to
look forward when dealing with those issues.

Finally, Judge Manfred Lachs provided his thoughts on the general
topic of "Definitional issues." As an example, he pointed at the importance
of precise definitions of issues as "province of all mankind,” “interests of
all countries” and "common heritage of mankind," as in for instance
Article I of the Outer Space Treaty and Article 11(1) of the Moon
Agreement. These definitional issues have far-reaching consequences for
deriving benefits from the outer space venture, since such definitions, as
well as others, help to identify objects and subjects of the law, and help to
juridically interpret the behaviour of persons and States. As the 25th
anniversary of the conclusion of the Outer Space Treaty is very near, this
provides for a moral obligation now to expand upon that very
comprehensive Treaty, and to fill its loopholes in order to keep it operable
and workable for many more years. All this, while taking due care of the
context in which the space treaties and the definitions involved operate.

During the ensuing discussion, Dr. H. Sgfavi noted that a definition
of “outer space” is indeed important, and referred to his proposal of thirty
years earlier to establish a definite boundary of 110 'km, irrespective of
perigees or other technical criteria,

Prof, Dr. C.Q. Christol provided a historical, a philosophical and a
practical remark. Historically speaking, he noted a growing trend towards
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more specificity in legal terms, which was reflected in the discussions on
"definitional issues". As a philosophical note, he remarked that making of
definitions first and foremost amounted to making choices. From a
practical point of view, definitions were necessary both in respect of more
or less tangible "things" such as “debris", "space object”, "responsibility"
etc., and in respect of clearly intangible "things" such as "province of all
mankind” and "common heritage of mankind". Finally, he suggested that
apart from UNCOPUOQS, there might be other institutions such as the ILC
which could become involved in dealing with- the definitional problems,

The last intervention was made by Dr. L. Perek. He noticed a certain
evolution in the understanding of what constituted "space debris". Whereas
it first seemed to point to “"fragments” of whatever kind, it now seems to
focus more on aspects of "uncontrolability". He argued strongly in favour
of legal definition following these practical and scientific understandings,
in this respect as well as elsewhere.

Finally, the Chairman closed the session after concluding that the
time seemed very ripe to elaborate on the key notions discussed. He
expressed the hope that the International Institute of Space Law would meet
those challenges, or at least sincerely contribute to their solution.

The second session of the Colloguium dealt with "Legal aspects of
settlements on the Moon and Mars". Prof. Dr. N.M. Matte was the Chairman,
and Mr. J.S. Thaker was the session's rapporteur.

The Chairman, in opening the session, made mention of the Moon
landing of 1969, and the subsequent excitement that followed. He also
mentioned the American ‘Space Exploration Initiative', and noted that the
political will and technology exist. What remains to be done, he concluded,
is to continue the idea of the Lunar Development Agency and to seriously
consider the International Mars Mission Final Report produced by the 1991
session of the International Space University in Toulouse. He then turned
the session over to that afternoon's speakers,

The first presentation was given by Ms. M. Ulrich, of a paper
entitled "Trangition of control and jurisdiction over space settlements”,
which was