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REPORT OF THE COMMI'ITEE ON THE PFACEFUL USES OF OUTER SPACE 

RaPEorteur: Mr. Geraldo de VARVALHO SILOS (Brazil) 

I. INTRODUCTION 

1. The Committee on the Peaceful Uses of Outer Space met at United Nations 
Headquarters, New York from 15 to 18 October 1968 under the chairmanship of 
Mr. Kurt Waldheim (Austria). Mr. Gheorghe Diaconescu (Romania) served as 
Vice-Chairman and Mr. Gerlado de Carvalho Silos (Brazil) as Rapporteur. The 
verbatim records of the Committee's meetings were circulated as documents 
A/Ac.105/Pv.53.59. 

Meetings of subsidiary bodies 

2. The seventh session of the Legal Sub-Committee was held at the United Nations 
Office at Geneva from 4 to 28 June 1968 under the chairmanship of Mr. Eugeniusz 
Wyzner (Poland). The Sub-Committee's report on the work of its session 
(A/AC.105/45) is reproduced as annex III. 

3. The Scientific and Technical Sub-Committee did not meet in 1968, in view of 
the holding of the United Nations Conference on the Exploration and Peaceful 
Uses of Outer Space. 

Eleventh session of the Committee 

4. At its 53rd meeting, on 15 October 1968, the Committee adopted the 
following agenda: 

1. Opening statement by the Chairman. 

2. Report of the Committee to the General Assembly on the preparations 
for, the organization and proceedings of the United Nations Conference 
on the Exploration and Peaceful Uses of Outer Space 

4. 

(General Assembly resolutions 2221 (XXI) and 2250 (S-V)). 

Documentation on the United Nations Conference on the 
Exploration and Peaceful Uses of Outer Space (A/AC.105/L.44) • 

• Report cf the Cammi ttee to the General Assembly 
(General Assembly resolution 2260 (XXII)). 

Report of the Legal Sub-Corr.mittee (A/Ac.105/45). 
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The opening statement by the Chairman is reproduced in annex I. 

6. In the course of the discussions, statemments were madE: by the representatives 
of Argentina, Australia, Austria, Belgium, Brazil, Canada, Czechoslovakia, France, 
Hungary, India, Italy, Japan, Poland, Romania, Sierra Ieone, Sweden, the Union 
of Soviet Socialist Republics, the United Arab Republic, the United Kingdom of 
Great Britain and Northern Ireland end the United States of America. The 
statements are reproduced in the verbatim records of the 53rd to 59th meetings. 

7. Statements were also made by the representatives of the International 
Communication Union (ITU), the Unit-ed Nations Educational, Scientific and 
Cultural Organization (UNESCO), the World Health Organization (WHO), the World 
Meteorological Organization (WMO) and the Committee on Space Research of the 
International Council of Scientjfic jnions (COSPAR) who attended the session as 
observers. The statements are reproduced in the verbatim records of the 56th 
and 58th meetings. 

8. At the 59th meeting of the Committee, the Chairman of the Committee, 
Mr. Kurt Waldheim (Austria), announced that in view of his duties as Foreign 
Minister of Austria, he was relinquishing his duties as Chairman of the United 
Nations Committee 011 the Peaceful Uses of Outar Space. The delegations of 
Australia, Belgium, Brazil, Bulgaria, Canada: Czechoslovakia, France, India, Iran, 
Italy, Japan, Lebanon, MexicJ, Morocco, Rome~ia, Sierra Leone, Sweden, the Union 
of' Soviet Socialist Republics, the United A-:ab Republic, the United Kingdom of 
Great Britain and Northern Ireland and the United States of America expressed 
their deep appreciation of the work of Mr. Waldheim as Chairman of the Committee 
and extended their best wishes to him. 

9. The Committee adopted its report to the General Assembly at its 59th meeting, 
on 18 October 1968. 

10. The Committee's recommendations and decisions are set out below. 
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II. RECCMtli'G:NDATIONS AND DECISIONS 

United Nations Conference on the Exploration 
and Peaceful Uess of Outer Space 

11. ~he Committea considered the documentation compiled by the Secretariat on 
the preparation for, the organization and proceedings of the United Nation~ 
Conference on the Exploration and Peaceful Uses of Outer Space, held in Vienna 
from 14 to 27 August 1968. That documentation (A/Ac.105/1.44) is reproduced 
in annex II. 

12. In connexion with document A/AC.105/L.44, the Corr.mittee wishes to point out 
t.o the General Assembly tr.at.· since there was so short a time between the end of 
the Conference and the meeting of this Committee, c~ctions of this document are 
of an interpretative nature and are not to be taken as an official record of the 
papers presented and the discussions held at the Confe~ence. 

13. In his opening statement (see anr.ex·I); the Chairman of the Committee, who 
also served as the President of the Conference, pointed out ~he significance of 
the Conference and expressed the belief that it was able ~o fulfil its mar.date 
by identifying the importance of practical applications of space exploration and 
the opportunities available for international co ... opera'tion in this field. 

14. The Committee noted with satisfaction that the Conference was well attended. 
Seventy-eight countries participated, as well as nine specialized agencies, 
three intergovernmental organizations and one non-governmental organizationQ It 
has also been noted that most of the participants were represented by qualified 
persons in the field of space research and technology, and concerned with the 
problems of economic and social developme:,.1t, which could be tueklcd by the 
introduction and promotion of' space applications in their r1ational programmes-

15. The Committee also noted that a well attended exhibition on the peaceful 
uses of outer space was e£ranged in conjunction with the CvnfGrence. Exhibits 
of six countries - Australia, Austria, Finland, India, Switzerland and the United 
States of America - were aocommodated at the site of the Conference in the 
Kongr~~s Zentrum. large exhibitions of the Union of' Soviet Socialist Republics 
and INTELSAT were hcused in the Messepalast in the vicinity of the Kongress Zentrum. 

16. The Coffimittee expressed its appreciation to the Government of Austria for 
acting as host of the Conference as well as for its contribution to the 
organization and su~cess of the Conference. 

17, The Committee recommends that the Secretary ... General should, as soon as 
possible, distribute very widely an annotated list of the papers presented at 
the Conference to Governments, educational institutions, learned societies and 
other ap~ropriate recipients decided upon by the Secretary-General in order to 
permit and ~ncourage requests for individual papers of interest. In response 
to these requests, the Secretary-General should furnish such copies of papero 
to persons making such requests. In addition, the Secretary-General should, whC?re 
he feels it to be appropriate, make available copies of :i;:e.3;e:rs to other sources. 



The Committee considers that this procedure will achieve the best possible 
dissemination of the results of the Conference and that a publication of the 
papers in one or more volumes would not be necessary or desirable since it would 
be too delayed and too costly to the United Nations and to purchasers. 

18. The Committee also recommends, for the purpose of large-scale popularization 
of the results of the Conference, to publish and disseminate the materials 
relating to the Conference through the media of the United Nations in the form 
of a concentrated presentation of the basic questions that have been raised and 
discussed at the Conference. 

Future work of the Scientific and Technical Sub-Committee 

19. The Committee noted that although the Scientific and Technical Sub-Committee 
did not hold its annual meeting in 1968, the Conference provided the opportunity 
to take up the questions usually dealt with in the Sub-Committees, in particular, 
those related to the exchange of information, the encouragement of international 
programmes, and education and training in the field of outer space. 

20. It also realized that the valuable information and viewpoints included in 
the papers presented to the Conference will assist the Sub-Committee to continue 
dealing with the questions under its mandate in a more useful and practical way. 

21. Many delegations made reference to operative paragraph 11 of General Assembly 
resolution 2260 (XXII), and the Committee renewed its request to the Scientific 
and Technical Sub-Committee to take up at its forthcoming session in 1969 "the 
serious consideration of the suggestions and views regarding education and training 
in the field of the exploration and peaceful uses of outer space expressed in the 
General Assembly and in ti.~~ Ccr.mi ttee" • 

22. The representative of India proposed at the 53rd meeting of the Committee 
"that a small advisory group should be constituted and that action should be 
taken to arrange panel meetings, fellowships, surveys and technical assistance". 
These proposals were discussed in the Comm~ttee. While many delegations welcomed 
these proposals, there was no agreemen~ on them and it was decided that the 
Scientific and Technical Sub-Committee should consider in detail all aspects of 
these proposals as expeditiously as possible. 

23. The representative of Sierra Leone proposed at the 58th meeting of the 
Ccrr.mittee that arrangements should be made for the use of expert services through 
a United Ne.+ions Centre of Information and consultation in the field of practical 
applications of space technology. The Committee requests the Scientific and 
Technical Sub-Committee to examine this proposal in detail at its next session. 

Report of the Legal Sub-Committee 

24. The Committee took note of the report of the Legal Sub-Committee on the work 
of its seventh session (see annex III) and noted, in particular, the resolutions 
contained therein. 

25. Many members expressed disappointment at the lack of adequate progress in 
the finalization o~ the convention on the liability for damage caused by the 

-4-



launching of objects into outer space. The Co~mittee expresses the hope that 
the Sub-Committee will be able to make more progress. The Committee recommends 
that the Legal Sub-Committee should meet early in 1969 to complete its work in 
drafting a convention on liability for damage caused by objects launched into 
outer space and, as proposed by the Legal Sub-Committee, to continue to study 
questions relative to the definition of outer space and the utilization of outer 
svace and celestial bodies, including the various implications of space 
communications, as well as those comments which may be brought to the attention 
of the ~ommittec by the specialized agencies in pursuance to paragraph 36 of 
this report. 

Working Group on Direct Broadcast Satellites 

26. In operative paragraph 13 of resolution 2260 (XXII), the General Assembly 
requested the Committee on the Peaceful Uses of Outer Space "to study the 
technical feasibility of communications by direct broaacasts from satellites and 
the current and foreseeable developments in this field, as well as the 
implications of such developments". Subsequently, the Legal Sub-Committee, at 
its last meeting in June 1968, adopted a resolution which recommended to the 
Committee 11 that it request the Scientific and Technical Sub-Committee to consider 
the question of direct broadcasting satellites, with a view to preparing a study 
of the technical problems involved, enlisting whenever appropriate the assistance 
of the competent specialized agencies of the United Nations". Widespread 
interest was aroused in the potential of direct broadcasting satellites at the 
recent United Nations Conference on the Peaceful Use~ of Outer Space because of 
the expected technical feasibility of such satellite systems. 

27. The Committee, in the light of these developments, considers that a working 
group should be set up to study and to report to the Committee on the technical 
feasibility of communications by di rec\; broadcast from satellites and the current 
and foreseeable developments in this field as well as the implications of such 
developments, including comparative users costs and other economic considerations, 
as well as social, cultural, legal and other questior.s. 

28. The first task of the working group would be to formulate a work schedule 
for its fields of study and establish a time-table. It shall, early in 1969, 
address itself to a study of the technical feasibility and technical 
characteristics of direct broadcasting from satellites, including questions 
relating to user costs, informing itself of and fully utilizing the work in 
this field done by the ITU and other specialized agencies, and prepare a report. 
On the basis of this report, the working group shall then proceed to consider 
additional economic as well as social, cultural, legal and other implications 
of direct broadcasting, again preparing a report on these implications. Eoth 
reports of the working group shall be transmitted to the Committee to enable it 
to report on the matter to the General Assembly, at its twenty-fourth session. 

29. The working group shall be composed of interested members of the Committee, 
represented in so far as possible by specialis '·s. Representatives· of the 
specialized agencies of the United Nations shall be invited to participate in 
the work of the group. 

I 
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30. The reports of the working group shall also be submitted to the Scientific 
and Technical Sub-Committee ar.d the legal Sub-Committee for their consideration 
if their respective time-tables permit. 

31. The Secretary-General is requested to provide the working group with whatever 
information is currently available to him on the subject of direct broadcasting 
from satellites. 

32. The Committee expresses the hope that interested States Members of the 
United Nations, and the specialized agencies will contribute comments and 
worlting papers to the working group for its information and guidance in the 
performance of its task. 

International sounding rocket facilities 

33. The Committee noted the progress of the Thumba International Equatorial 
Sounding Rocket Launching Station (TERIS) in India, and recommends that the 
United Nations continue to sponsor it. 

34. The Committee took note of the work already accomplished by the Government 
of Argentina utilizing sounding rocket facilities for international co-operation 
and training in the peaceful scientific exploration of outer space as reported 
by Argentina to the Committee. 

35. The Corr:mittee r~commends that when the Government of Argentina has notified 
the United Nations that the Mar Chiquita station near Mar del Plata is in an 
operative condition the Secretary-General in consultation with the Chairman of the 
Committee appoint a small group of scientists, drawn from States Members of the 
Committee and familiar with space research and facilities, to visit the station 
in Argentina ar.d report to the Committee of its eligibility for United Nations. l/ 
sponsorship in accordance with basic principles approved by the Committee in 1962.-

Specialized agencies and other competent international bodies 

36. The Committee noted with appreciation the participation and the contribution 
of the ILO, FAO, UNESCO, WHO, ICAO, I'IU, WMO, IMCO, IAEA and COSPAR in the work 
of the United Nations Conference on the Exploration and Peaceful Uses of Outer 
Spac~. The Committee requests the specialized agencies and the International 
Atomic Energy Agency to consider the work of the Conference and to take the 
necessary follow-up steps to ensure the future progress of the work in their 
respective areas of competence. 

37. Tr.~ Committee took note of the resolution of the legal Sub-Committee contained 
in its report (annex III, p. 12, parR. 3 (a)) and recorr.rr.ends to the General 
Assembly to request the specialized agencies and the International Atomic Energy 
Agency to examine ar.d report to the Committee on the Peaceful Uses of Outer 
Space on the particular problems that have arisen or may arise from the use of 

See Official Records of the General Assembly, Deventeenth Session, Annexes, 
agenda.item 27, document A/5181. - -
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outer space in the fields within their competence and that they consider should 
be brought to the attention of the Committee. 

38. The Committee further recommends to the General Assembly to reqilest the 
specialized agencies concerned to continue to submit progress reports on their 
work in the field of the peaceful uses of outer space. 
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III. REGISTRATION 

39. In conformity with the provisions of paragraphs 1 and 2 of General Assembly 
resolution 1721 (XVI), the Committee has continued to receive information from 
launching States concerning objects launched into orbit. Australia, France, 
Italy, the Union of Soviet Socialist Republics and the United States of America 
have furnished information. The information received since the Committee's last 
report has been placed in the public registry maintained by the Secretary-General 
and has been circulated in documents A/AC.105/INF.172-195. 
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ANNEXES 

ANNEX I 

Opening statement by the Chairman at the 53rd meeting of the Committee, 
on l5 October 1968 

The Committee on the Peaceful Uses of Outer Space reconvenes today against 
the background of another year marked by continued progress in the exploration 
and peaceful uses of outer space. The programmes of the two leading S}tace Powers 
have moved further ahead. The United States of America during the past year 
launched three new moon probes, Surveyor V, VI and VII, which succeeded in malting 
soft landings on the moon with scientific equipment to test and analyse the 
composition of the lunar surface. Several thousand pictures and other scientific 
information have been transmitted back to the ground stations. 

The Soviet Union in April launGhed its space vehicle Lunar XIV, which became 
the fourth Soviet moon satellite. Only a few weeks ago the Sovie-t? Union 
succeeded in sending the Soviet spacecraft Zond V around the moon, returned it 
to earth, and then recovered it in the Indian Ocean. And as the Committee 
convenes this morning, three American astronauts are circling the earth in the 
latest space project. our best wishes for a successful completion of their 
mission go to them. Their flight, planned to last for several more days, is 
certain to bring us significant new scientific and technical data and will help 
prepare the ground for still more ambitious ventures into outer space. 

Indeed, it appears that we are approaching the threshold of man's first 
landing on the moon. 

I wish to take this opportunity to congratulate both the Soviet Union ar.d 
the United States of America once again for the outstanding achievements which 
their scientists and astronauts are accomplishing in the exploration of outer 
space. 

The exploration of outer space, however, is by no means confined to the 
activities of the two leading space Powers. On the contrary, the number of 
countries actively engaged in programmes of space exploration is constantly 
growing. We know that some time ago France established an independent space 
programme. Today, we take note with pleasure that in November of last year 
Australia launched its WBESAT I satellite, and thus became the fourth nation to 
place a satellite in orbit. A steadily growing number of countries are 
participating in joint space programmes and scientists in almost every country 
of the world are now actively engaged in work connected with outer space science 
and technology and its repercussions in such fields as medicine, biology and 
various applications of space technology. 

The past year has also seen notable activities within the framework of the 
United Nations. In this connexion, I should mention, above all, the first 
United Nations Conference on the Exploration and Peaceful Uses of Outer Space, 
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which toolt place in Vienna in August of this year. The documents which the 
Corr:mi ttee new has before it bear evidence of the work which the Conference was able 
to accomplish. I believe that our Committee, in which the initiative for convening 
this Conference originated and which was one of the important organs in the planning 
stages of the Conference, can be truly proud of the results of this initiative. 

We had set as the objective of the Conference the examination of the practical 
benefito to be derived from space research and explora.tion and the extent to which 
non-space Pc,wers, and in particular the developing countries, could enjoy these 
benefits. It was possible., at the Conference, to show the truly promising 
possibilities in this respect. In the field of communications., the Conference 
called attention to new concepts and solutions to intercontinental telecommunication 
traffic through the use of communication satellites. It also pointed to the fact 
that, in the );)articular situation of many developing countries., the use of 
communication satellites could facilitate the establishment of modern communication 
systems ~nd thus make an important contribution towards rapid progress in the 
educational, economic and social development of these countries. 

. 
Evidence presented at the Vienna Conference showed equally promising prospects 

in the field of weather observation and forecasting, through the use of 
meteorological satellites, and in the fi~ld of navigation and international sea and 
air traffic, through the use of navigational satellites, The Conference thus 
demonstrated the potentialities of the practical application of outer space research 
and technology, and indicated the possibilities for further action. 

In recalling the results of the Conference, I wish to take this opportunity 
to express our gratitude to all those who have contributed to making the Conference 
a oucceso. I ·wish, in the first place., to convey our sincere appreciation to the 
Secretary-General who., from the very beginning, lent his personal interest and 
suri1,ort to the preparation of the Conference. Our gratitude also goes to 
Jr. Vikram A. Sarabhai, who served as Chairman of the Panel of Experts entrusted 
't·.ith much 01.' the scientific preparation of the Conference, and later as 
Vice-Preoident and Scientific Chairrr.an of the Conference. 

Much as we can be pleased with the achievements of the Vienna Conference, we 
muot nov1 bear in mind, however, that the Conference was not a final, but, on the 
ccntrary, a first step in our efforts to bring the practical benefits of apace 
exploration to all nations, regardless of their degree of technical and economic 
develoriment, in order to alleviate some of the economic and social problems which 
they face today. 

It seems important that these efforts sho~ld now continue with increased 
emphasis, IT;~king use of the momentum created by the Vienna Conference. It is my 
sincere hoDe that our Committee will be able to play an active and prominent role 
in this respect. 

In the legal field, our Legal Sub-Committee continued its efforts during the 
past year to elaborate an international agreement on liability for damage caused 
by the launching of objects into outer opace and :pursued its worlt on questions 
relating to the definition of out~r stace and the utilization of outer space and 
celestial bodiea. 

The report of the Legel Sub-Committee, which the Committee has received, 
outlines the progr~ss which the Sub-Committee was able to make on these two 
questions. 
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The agenda for our present session comprises two main items. First, the 
report which the Committee has to submit to the General Assembly on the prep~ration 
for and the organization and proceedings of the United Nations Conference on th1; 
Exploration and Peaceful Uses of Outer Space, in accordance with General Assembly 
rermlutions 2221 (XXI) and 2250 (S-V). In this connexion, I have the pleasure to 
draw your attention to the documents submitted by the Secretary-General. The 
second main i tern on our agenda is the report on the work of our Committee and its 
Sub-Committees., which v1ill be submitted to the General Assembly, in accordance with 
General Assembly resolution 2260 (XXII). In this connexion, I wish to draw your 
attention to the report of the Legal Sub-Committee (see annex III). The Scientific 
and Technical Sub-Commit~ee, as you will recall, did not meet in 1968, in view of 
the Conference held in Vienna. 

I would suggest that we consider both items together and that delegations be 
free to deal with them either in one statement or, if they wish, by making separate 
statements on the two items. If I hear no objection, I take it that it is so 
decided. 

-11-



ANNEX II 

DOCUMENTATION ON THE UNITED NATIONS CONFERENCE ON THE EXPI,0nATiuN 
AND PEACEFUL USES OF OUTER SPACE* 

COI~TENTS 

Faii:e 

I. Note by the Secretary-General • • • • • • • • • • • • • , • • • • • • 111. 

II. Introductory note on the history and organization of the 
Conference • • • • • • • • • • • • • • • • , • , • • • • • • • • •• 16 

III. Statement by Dr. Franz Jonas, President of the }?ederal Republic of' 
Austria, at the opening session of the Conference ••••• , •••• 21 

IV. Greetings from Heads of States and Governments •••• , , ••••• 23 
v. 

VI, 
VII, 

VIII. 
IX. 
x. 

XI. 

XII, 

Statement by Leonid N. Kutakov, Under-Secretary-General of Political 
and Security Council Affairs •• , ••••••••• , •• , •• , • 26 
Opening statement by Dr. Kurt Waldheim, President of the Conference • 23 

Statement by Dr. Vikram A. Sare?)ha.i, Vice-President and Scientific 
Chairman of the Conference , ••••••• , •••••••••••• 32 

• • • • • • • • 39 Reports on the introductory and thematic sessions •• 

Highlights of the papers presented at the Confe:i:·ence . . ' . • • • • 57 
7CJ Highlights of the issues raised i:1 the group discussions , • • 

Closing statement of the Vice-President and Scientif':i.c ChairH:an 

Closing statement by the President of the Conference •••• , 

APPENDICES 

• • • 
• • • 89 

I, List of participating countries • • • • • • , • , • • • • • • • • , • 9n 
II. List of participating organizations ••••••••••• • •• • • • 99 

III. List of officers of the Conference • • • • • • • • • • • • • • • • .1co 
IV. List of papers presented at the Conference •••••••• , •• , , 102 

V. List of topics for group discussions • • • • • , , • • • • • • • • , lll' 

VI. Evening lecture schedule • • • • • • • • • • • • • • • • • • • , •• lr'R 

* Previously issued under the symbol A/AC,105/L.44. In connexion with this 
document, the Committee wishes to point out to the General Assemcly that, 
since there was so short a time between the end of the Vienna Conference and 
the meeting of this Committee, sections of this docu1nent are of an 
interpretative nature and are not to be taken as an official record of the 
papers presented or of the discussions held a.t the Coni'eronce. 
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I. NOTE BY 'IHE SECRETARY-GENERAL 

'Ihe United Nations convened the Conference on the Exploration and Peaceful 
Uses of cuter Space to assess practical benefits to be derived from space 
exploration and to find practical means for the sharing in these benefits by 
all Member States. 

'Ihe Conference has clearly demonstrated that important and practical 
applications of space research for the direct benefit of mankind have already been 
developed and proven during this first decade of the space age. Discussions in 
the Conference have indicated that these practical applications could assist 
materially in alleviating some of the economic and social problems created by the 
oxplooive arowth of population, the serious shortage of food, the spread of diseaoe. 
problemJ of great con~ern to tJ vast majority of mankind • .At the same time, the 
Conference has lighlighted the fact that, because of their complex, expensive 
and 1;:pecialized nature, these tools of outer space are known only to a few nations. 
'Ihe developments in space science and technology have thus far benefited most those 
countries which are already far ahead in the economic and social time-table of the 
,;mrld. 'lhe space age is increasing the gap between the developed and developing 
areoc of the ·11orld at 0n alarming rate. 

It i~ most encouraging that there have been, and continue to be, programmes of 
co-operation, at all levels, in outer space research and its practical applicationo. 
If there were any doubts on the part of anyone on this point, these doubts were 
certainly dispelled by the reports, submitted to this Conference from country after 
country, citing co-operative programmes. IJJ1e success of these efforts encourage8 
us to believe that we can now press forward to greater levels of co-operation to 
harness the practical benefits that can accrue to man from the vast technological 
and ocientific advances made through spac€ explorat;.on. 

The United Nations and its family of agencies stand ready to play their part 
in this effort. Reports from specialized agencies to this Conference have: shown 
what they are doing and what they plan to do. The World Weather Watch programme 
of' the ~1orld Meteorological Organization (WMO), studies of the United Nations 
Educational, Scientific and Cultural Organization (UNESCO) on the use of satellite 
comrr.uniN1tion for mass education, project of the International Telecommunication 
Union (I'IU) and the United Nations Development Programme (UNDP) for trainin~ of 
specioliots in space comrr.unicotiona - these indicate the level of effort in this 
direction. But more must be done. Speciai emphasis was l~id in discussions at 
the Conference on the need to provide to developing countries meaningful information 
on :::pac·~ opplications as well as the need to give them facilities for training and 
education in space science, technology and applications. 

It has been noted that many participants in the Conference have taken this 
opportunity to review and explore the role of the United Nations in the peaceful 
exploration of outer space. Thot this topic has engaged the attention of Member 
St:.1tes at this time is both opportune and significant. We can now look back over 
a decode of experience in this area of activity. The suggestions and ideas roised 
at the Conference in regard to the future role of the United Nations cover a wide 
range. It behoves all of us who are concerned, and in particular the Committee 
on the Peaceful Uses of Outer Space, seriously to consider the trend and scope of 
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theoe ne·w ideas, to sift the suggeotions made, encl to make conC"rt=te :t'el!Limm~m1u t-imrn 
concerning the role of the United Notions in the future. 'Ihese I'f::(!Otiln,enc1at1ons 
must ensure that the resources and capacity of the United Nations will be utilizerl. 
most effectively in this most important effort to realize, as soon as possible, 
procticol benefits for all people from the exploration of outer space. 

I am sure that every consideration will be given to the views and suggestiono 
expressed during the Conference on the functions 11hich could be performed by the 
Uni tec1 Nations. 
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II. INTRODUCTORY NOTE ON THE HISTORY AND ORGANIZATION OF THE CONFERENCE 

'Ihe proposal for the holding of a United Nations Conference on the Exploration 
and Peaceful Uses of Cuter Space had its origin in the Scientific and Technical 
Sub-Committee of the Committee on the Peaceful Uses of Cuter Space at its third 
session in 1964. 

In making the proposal, the /.rnstrian representative recalled the decision 
taken by the General Assembly at its fourteenth session in resolution 1472 (XIV) 
to convene under United Nations auspices an international conference for the 
exchange of experience in the peaceful uses of outer space. For the Governments 
or countries other than the major industrial Powers, the information exchanged at 
the first United Nations Conference on the Peaceful Uses of Atomic Energy had been 
of vital importance in the formulation of national policies in the nuclear energy 
field, and he thought that similar benefits would be derived from a governmental 
conference on space research and technology. A conference on that subject would 
encourage space research in smaller countries whose authorities were not yet fully 
inEormed of the importance of technological by-products of space activities, and 
suec;estec1 that the Sub-Committee might consider whether it would not be useful to 
convene such a conference in the near future. Specifically, the Sub-Committee 
recommended that the Committee on the Peaceful Uses of Cuter Space, in view of 
General Assembly resolution 1472 (XIV), should consider, after consultation with 
competent international organizations, the usefulness of organizing an International 
Conference on the Exploration and Peaceful Uses of Outer Space under United Nations 
auspices. 

'Ihe Committee considered the Sub-Committee's recommendation at its sixth 
session in 19G4 and decided to set up a working group composed of its entire 
membership to examine the desirability of holding an international conference on 
the peaceful uses of outer space in 1967 and also to make Guggestions regarding 
its organization and possible objectives. 

O.,ing to certain difficulties, the ·working group did not meet in 1965, and 
the Committee, at its seventh session, decided that it should meet in January 1966. 

Meanwhile, the General Assembly, in resolution 2130 (XX), endorsed the 
Committee's decision to convene the working group. 

'Ihe Forking group, which met in ,January and September 1966, re corr.mended the t 
an interr~ational conference of flbout two weeks I duration should be held in the 
latter half of 1967. It also recomrr.ended that the objectives of the conference 
should be: 

('3) Jm examination of the prclctical benefits to be derived from space research 
and exploration on the basis of technical and scientific achievements and 
the extent to which non-space Powers, especially the developing countries, 
may enjoy these oenefitn, particularly in terms of education and 
development; 

(b) An examination of the opportunities available to non-space Powers for 
international co-operation in space activities, taking into account 
the ext"nt to which the United Nations may play a role. 
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The working group also outlined an agenda for the conference> including a 
review of results ot space research during the ten years of the space age, and 
recommended that a par.el of experts should be set up to f~nction in co-operation 
with the Chairman of the Committee on the Peaceful Uses of Outer Space in order to 
make the organizational arrangements. 

As regards the venue of the proposed conference, the working group noted with 
apprei:iation the generous offers of the Governments of France and Austria to invite 
the Conference to meet in Paris or Vienna, and referred the question to the 
Committee •• 

Finally, the working group recommended that every reasonable ef~ort should be 
made to minimize the cost of the Conference to the United Nations. 

The Committee at its eighth session in Se_ Jember 1966, endorseu the working 
group 1s recommendations and, after the Government of France had withdrawn its offer 
to convene the Conference in Paris, decided to convene the Conference in Vienna: 
and set up a panel of experts for the organization of the Conference, which was 
composed of the following thirteen countries: Australia, Brazil, Bulgaria, 
Czechoslovakia, France, India, Italy, Japan, Romania, Sweden, Union of Soviet 
Socialist Republics, United Arab Republic and United States of America. As regards 
the cost, it decided that a ceiling of between $3CO,OOO and $350,CCO should be 
establishedj the exact amount to be determined after consultations with members and 
with the Advisory Committee on Administrative and Budgetary Questions. The ceiling 
was later established at $350,000, with a provision of $145,oco for publishing the 
Conference proceedings. 

The General Assembly at its twenty-first session in 1966 endorsed the 
recommendation of the Committee. 

It was recalled that the Conference of the Heads of State or Government of 
Non-Aligned Countries held in Cairo in 1964 requested the space Powers to exchange 
and disseminate information on research in order that scientific progress in this 
field might benefit all and also proposed an international conference on this 
subject. It was agreed that the exploration and use of outer space should be 
carried on for the benefit of all; there was need for a wider dissemination of the 
knowledge and achievements of space science and technology, and the p~omotion of its 
practical application. Regarding the question of participation in the Conference, 
the General Assembly decided that States ~embers of the United Nations, States 
members of the specialized agencies, States Parties -to the Statute of the 
International Court of Justice and States that the General Assembly decides 
specially to invite, should be invited to participate in the Conference and that 
the specialized agencies, the International Atomic Energy Agency, the Committee on 
S~ace Research of the International Council of Scientific Unions and inter­
governmental s~ace organizations should be invited as observers. 

In resolution 2221 (XXI), the General Assembly decided to convene the United 
Nations Conference on the Exploration and Peaceful Uses of Outer Space ir Vienna in 
September 1967. It endorsed the working group 1s recommendations contained in the 
report of the Committee on the Peaceful Uses of Outer Space, concerning the terms 
of reference, objectives, agenda and organization of the Conference, and called 
upon the Committee to submit a report on the Conference to the General Assembly. 
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When the Cornmi ttee met in February 1$67, it ,ms suggested that the Conference 
might be postponed in order to allow time for better preparation. The Committee then 
unanimously agreed to recommend to the General Assembly that the Conference should 
be postponed for a period of approximately one year. 

The General Assembly, at its fifth special session, accepted the Committee's 
recommendation and decided to hold the Conference from 14 to 27 August 1$68. It 
also expressed the hope that the postponement of the Conference woulJ. provide an 
opportunity for better preparation and thus enhance the results for the benefit of 
all participants. 

At its twenty-second session, the General Assembly, in resolution 22G1 (XXII), 
expressed the hope that all those invited to the Conference would accept the 
invitation and called upon all participatine States to devote their utmost efforts 
to ensure the success of the Conference. The General Assembly further requested 
the Secretary-General, with the assistance of the Committee on the Peaceful Uses of 
Outer Space and the Panel of Expe~ts, and in co-operation with the interested 
specialized agencies, to continue to make the necessary organizational and 
administrative arrangements for the Conference, and to take appropriate steps to 
secure the widest publicity for it. 

The work of the Panel of Experts 

The Panel of Experts was charged with the following tasks: the establishment 
of deadlines for, and suitable lengths of, abstracts and papers to be subrni tted 
through States; the receipt, selection and scheduling of papers for the Conference; 
and the nomination of technical chairmen and other technical officers. 

The Panel, under the chairmanship of Dr. Vil;:ram A. Sarabhai (India), decided 
on the programme of the Conference,which included an introductory session, nine 
thematic sessions,and evening lecture sessions. It accepted about 200 papers to 
be read at the Conference. 

The Panel also discussed the question of evening lectures to be given during 
the Conference and decided that suggestions for such lectures should oe submitted 
by 31 May 1968. Sixteen such lectures were tentatively scheduled. 

It agreed to recommend Dr. Kurt Waldheim (Austria), Chairman of thP. Cammi ttee 
on· the Peaceful Uses of outer Space, as President of the Conference and 
Dr. Vikram A. Sarabhai (India), the President of the Panel, as Vice-Chairman/ 
Scientific Chairman of the Conference. 

It further agreed that these two chie:2 officers should make reconmcnc.lations on 
the names of Chairmen and Vice-Chairmen for the thematic sessions and the evening 
lecture sessions, on the basis of lists to be supplied by participuting 
Governments, after appropriate consultation ,,ith the Panel. It also cousidered 
the draft rules of procedure submitted by the Secretariat and decided that the 
Secretariat should finalize the rules of procedure. 

The officers of the Conference 

On 1 May 1968, the Secretary-General, ·:;n the recommendation of the Panel of 
Experts, appointed Dr. Kurt Waldheim, Foreign iiinister of Austria, as P1~esident o: 
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the Conference and Dr. Vikram A. Sarabhai, Chaixman of the Indian National 
Committee and Space Research, as Vice-President and Scientific Chairman. 

On the nomination of the Panel of Experts, the Secretary-General appointed 
nine chairmen and vice-chairmen for the nine thematic sessions of the Conference 
(A/CONF.34/INF.1). He also appointed Mr. A.H. Abdel-Ghani, Chief of the Outer 
Space Affairs Division in the Department of Political and Security Council Affairs 
of the United Nations Secretariat, as Executive Secretary of the Conference. 

The programme of the Conference 

The Conference secretariat, functioning under the guidance of, and in 
consultation with the President and Vice-President/Scientific Chairman, made 
necessary administrative arrangements for the Conference. The provisional rules of 
procedure and the programme of the Conference, prepared in accordance with the 
relevant decisions and taking into account similar conferences, were ci~culated to 
the participating countries and organiza~ions one month before the opening of the 
Conference. 

The Conference itself was organized on the basis of an initial series of 
introductory sessions which reviewed the results of space research during the ten 
years of the space age, with particular emphasis on their practical meaning, 
followed by nine thematic sessions on the following subjects: communications; 
meteorology; navigation; other space techniques of practical benefi.t; biology and 
medicine; non-space applications of space technology; education and training; 
international co-operation and opportunities for participation in space research 
and application; economic, legal and social problems of the exploration and use of 
outer space relevant to international co-operation and practical benefits. 

Provision was made for the discussions in the thematic sessions of the 
Conference to be supplemented by group discussions and eighteen evening lectures. 
All sessions of the Conference were open to the public. 

Following a suggestion made by the Panel of Experts, an exhibition on the 
peaceful uses of outer space was arranged in conjunction with the Conference. The 
exhibitions of Australia, Austria, Finland, India, Switzerland and the United States 
of America were accommodated in the Kongress Zentrum, where space was available for 
small exhibits, while the exhibitions of the USSR and INTELSAT were housed in the 
Messepalast in the vicinity of the Kongress Zentrum. 

Publication programme 

It is anticipated that the printed proceedings of the Conference would be 
similar in character to those of the International Conferences on the Peaceful Uses 
of Atomic Energy. In addition to introductory and explanatory material, the 
proceedings would reproduce the papers and evening lectures presented, in the 
language of submission, with the sur.rr.aries in the other tr.ree working languages. 
S~mmaries would also be provided of the discussions in thematic sessions and of the 
group discussions. 
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The Gcnui"al l1e:2er;1bly in its resolution 2221 (XXI) requested the Sec1 .. etary­
General to make the crcani~ational arranc;cments for the Conference, and to take 
appropriate stepo t ') occu1'e the wiriest publicity i'or it. The following steps 
uerc taken: the :."11nolution of the Asscmbl:· calling for wide pa:tticipation of 
countrius in the Con:Ccrcncc was conve~red to all Member States with a covering 
letter from the Cho.ir1:1an o:C' the Committee on the Peaceful Uses of Outer Space; the 
Seci·eta.riat circ:ulo..tcQ o.. document containinc all the necessary information regarding 
the Conference, including agenda, objectives, and relevant United Nations debates 
which indicated the importance of the Conference; a booklet on these lines was 
prepared ar.d published ~n four languages in co-operation with the Office of 
Public Information and widely circulated; the Office of Public Information pre~ared 
a n~ws feature on the Conference, which was rr.ade available to the news media; 
an article by the President of the Committee uas published in the UN Monthly 
Chronicle and was insucd to !,:ember States; all such information was also made 
available to npacc publications and other 1.1ei1S media. The Office of Public 
Information carriet1 out _publicity for the c~nre~ence under its n0rmal prof,rramme 
with the o.iu. of United Ho..tions ini'ormatio11 centres. 

Participatitm in the Conference 

Seventy-eie;ht J.1e,.1bcr States attended tllc Conference. Nine specialized agencies 
and four other interrJational oreanizations al;:~ attended, The Conference, which 
was held in the Hofburg Palace, was aL1drersed lJ;,r the President of Austria at its 
opening session, 
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III. STATEMENT BY DR. FRANZ JONAS, PRESIDENT OF THE FEDERAL REPUBLIC 
OF AUSTRIA, AT 'IHE OPENING SESSION OF '.IHE CONFEREN'CE 

ffiriginal: German/ -
Austria is firmly resolved to fulfil the taslt of mediation which :Clo'\JS from its 

geopolitical position. Ue are happy thac the 't'Torld has recognized -chie 
preparedness and that ever larger and more irr[)ortant conferences and cone:;resses 
are organized in Vienna. The United Nations also have recognized in a gr~/~ifying 
way the international function of Vienna, Thus ,re were able to welcome us hosts 
in 1961 the great Conference on Diploir.atic Intercourse and Immunities, in 1963 the 
Conference on Consular Relations, and in 110.:r thi::r year the first part of the 
Conference on the Codification of the Law of Treaties. We highly prize the 
confide~ce shown by the United Nations to our country. 'Ihe fact that now the first 
conference of the United Nations on outer space is being held in the Austrian 
federal capital fills us with especial pride. 

Austrian science does not come to this confci~cmce empty-handed. In the past 
and in the present, it has made a considerable contribution to the exploration 
of oute~ space. At a time when the problems of outer s~ace were considered 
to be pure utopia, Austria.11 scientists laiJ. the first foundations for the 
eJ..ploration of outer space. The participants in this Conference well la1.::iu the 
names of the Austrian pioneers of outer spo.ce Valier, Oberth, Sanger ~nd rirquet, 
to name but a few. In the present also Austrian scientists are~ successfully 
participating in the solution of the manifold problems of the utilization of outer 
space. In all modes·ty, we Austrians would also :point to the fact that the 
Committee on the Peaceful Uses of outer Srmce, since its establishment in 1959, has 
been under the ch~irmanship of an Austrian, ri~st our then representative 
Dr·. Mats ch, and later his successor, the p1·c.:se:1t Austrian Federal Minister; 
Dr. Waldheim, who has now the honour of being President of' this Conferenc<:. 

Ladies and gentlemen, this Conference, according to the words o'i: the 
Secretary-General of the United Nations, shti.11 be but a beginning. In tht coming 
de,ys, you are not only going to exchange in1'01·r.1ation on the state of the exploration 
of outer space and 011 the practical advantaaes or the opening up of oucGr space, but 
you will also discuss the way to carry out common undertakings, so that aal States 
could p~rtici:pate in their success. A co-ordination of this work is necessary alone 
because of the fact that the required f ino..ncia.l· resources can be 1•aisc:H.1 cmly by 
the very large a.nd economically powerful Gta;ces. But t10 monopoly of thc:3e ctqJcr 
Po·uers in outer space should thus be created. The United Nations is the 
institution in whose framework the way mus~ be round to enable all o'the1· States 
also to participate in the exploration 0.11 .. 1 peaceful uses of outer space. 

Ladies and gentlemen, we are fulljr conscious of the historical impo:..~tance 
of this day whan tho Member States of tho Uni"het1 Ua.tions convene in Vienna. for 
this first conference on outer space. Ther ,mnt to show that the pe:bh ::,f man into 
outer space is to be a common path, and that 'the peace of endless space shall not 
~.,.c disturbed by the penetration of mat1. Quai·rels and distrust and wa.1·, 11hich poison 
tho life of peoples on this earth, shall not be continued in outer space. A 
decision for a coumon eJtploration and for a c::i111mo11 peaceful use of outer s.1;:>a.ce wc,ulJ 
be tho best metho .. 1 ~o pruvcnt new distrt.1s c a.nu ·co reduce old distrust. ':i:'he 
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OXJ?loration of outer spa.cc ohall not brin.::; no11 fear to mankind but hope oi' great 
proercrns through common peaceful work. 

Scientists and technicians promise us j;tuch for the future. I am convinced 
that thGy are c;oinG to ltecp this promise, ii' the:~r ore to carry out their worlt not 
on behalf and in the no.me of one State o.lone, but· on behalf of the United nations 
o.nd in the interest or peace and progress for all. 

Ladies and Gcmtlcmcn, I know that you, uh::> pexticipate as representatives 
o:£' many Member States of the United Nations in this Confer( ice, are faced by a 
1ifficult but promi~ina task, and that you arc fully awar~ of the responsibility 
that you bear for the ft'tture. Your peoples :2ollow your work in this Con:2erence 
ilith the greatest hope. Austria would be very ha:p:oy if this Vienna Confa;."cnce 
"t'Tere to be the i'il"st successful step t:)i7etr<ls a real collaboration of all Powers 
in the exploration and peaceful use of ou~e:i." space:. 

I convey to you, ladies and gentlemen, tho most heartfelt nelcome of the 
Austrian people. He hope that you will :reel happy in Austria and the,t ~"OU will 
eathcr nothina but plee.sant and interestin3 ir,1pressions in Vienna. On behalf of 
the Republic of Austria, I wish the best success to the first United Nations 
Conference on the E:1~plo:cation and Peaceful Uces of Outer Space in Vienna. 
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IV. GREETINGS J:i'ROM HEADS OF STATES AND GOVERNMENTS TO THE CONFERENCE 

/,.. ·.rvressage from Pope Paul VI. 14 Au~ust 1968 

,Loriginal: French? 

At this., the opening of the first UniteQ Hations Conference on the :C:::ploration 
and Peaceful Uses of Outer Space which the ,,orld has ever known, -;1e e::~tend our 
cordial greetings to the eminent delegates from. all the par-1:.icipating na·~ions. We 
·wish to express our hopes for the succesc of their work and to assu1"e ·i::he:r.i that the 
Catho1ic Chur~h ·will be following their delibe1~ations with the greates·~ interest. 

The exploration and use of space ma.y i'ai1·ly be said to represent a neu 
dimension for mankind. The advent of arti:2:.Lcial satellites, which ma~r be expected 
to grow ever more numerous and more succc::ssful, opens up hitherto undrcar.rc-of 
possibilities for men and peoples, enablillG them to coll'.rnunicate lmowledcc and 
information in every sphere. The new path this opens up may speed up immeasurably 
tpe progress of education, cultural exchancos and international aid. God grant 
that it may be a cignal that the obstacloc '7hich still stand in the way c:: J?eaceful 
relations between certain social and no.tionrtl aroups are soon to· disap.()Ga.::.-; that 
it may herald an era of sincere co-operation 'bcrcueen all the nations ol' the earth 
and a turning-point - perhaps a decisive one - in mankind's anguished proaress 
towards unity and peace. 

While the ChUl"Ch is not ccmpetent to pronounce on the technical an .. ~ scientif~ .. 
aspects of the explora·cion of space, it io 1 .. onc the lass directly interested ir the 
educational, cultural, ethical and social consequences which must follo:1 thi ~ 
sudden expansion of the field of human activity. It is anxious that Che lr..mense 
progress in space technology which the '1:>l"ld has been watching w:tt11 nduiro.tion for 
some yea.rs shall be made to serve the peace a11d well-being ('£' humanity. And it 
hopes that, by a timely reminder of the r.1ort:l and spirituo.l principles ,rhich the 
Popes have proclaimed over and over again in recent ~ri=ars, it will be r.m!:ina a 
useful contribution ·~o the true welfare ol' s:,ciei·y. 

It will indeed be obvious to any imra.r'tial oro~rver that to brea.l: 01~ co 
disregard moral la,Jn in this area wonltl havo po.rticularly grave consf-lqucnces. If 
the benefits of the use o:r space were to 1"c confined. inequitably to ccrta.i11 nat: ~n~ 
to the exclusion o:r others; 1.f the :.Cret.? i'lO'u of information brought with it the 
unchecked dissemination 0r false inform~tion; ir the increased means of 
communication we1~c ever to become an inst1~1.n.m11 ·~ .2or idcologic!al propo.::a.n.:it'l. und used 
to l:l..!!l'Cti.n suuvt::i•o:ion, to kindle hat.red, to ma.intai11 racial discrimino.t:1.m, to set 
paoples and aociC:l.1 r,1 asces ac;ainst t•nn another instc'!a.d. '.Jf uniting them - who could 
fail to see that the wo11ue:rful recent (tiscovcries of' science would thct: tu1~n against 
man bringing unha.p_piness instead of' happincso in their wake? 

It ha.s often been obs~rvcd that procrc::rn in the field of scietll!C a.nd. 'techl1ology 
is not necessarily follmred by comparable :vroc;rcns i11 the field of c·chicc, or of 
international lo;w or co-op~ration. None the los1;;-,, 11otcwC1rthy attempts have been 
made to which we would wish to pay our tribute. A tren.ty was concluded last year 
to lay down 1Jrinciples to aovern tlae activities of nnti.ons in l'ega.rd to space 
exploration and utilizatiot1. That was a. :i:'irs·~ st<:::P> ·;,l?ported by the Hol~" See and 
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wr.1lcomed by the Church. The Church believes, however, that it is doing no more 
thtm its duty if it draws the attention of those concerned to the urgent need to 
L~kc thP rw=3:t.t.1=1i· further. What is needed is the elaboration of a "space code" 
forthwith to co-ordinate and discipline work in this field; it is vital that 
whatever new conquests science may soon make - and science is advancing very 
rapidly - shall find a legal framework and institutional arrangements already in 
existence to ensure that they serve the good of society and are not abused. 

1rhe space era could then go forward in an orderly way instead of in .'.:!onfusion 
end strife. It would hring benefits to all peoples, and not merely to a privileged 
few. Cur thoughts go in particular to those who, by reason of their slower rate 
of cultural and economic development,have been kept in a distressing and unjust 
state of inferiority, and who now see opening up befc.re them possibilities of rapid 
educational and cultural progress. To use the resources offered by the exploration 
of outer space so as to help them will be to work at one and the same time for the 
good of man, for the aJvancement of justice and for peace. 

These are the hopes and the recommendations which we wish to.express at the 
opening of the first United Nations Conference on the Exploration and Peaceful Uses 
of Outer Space. Uost fervently we pray for God's blessing on the organizers of 
this Conferenee and all who participate in its work. 

B. ,Messa~e from Mr. A. Kosy~in, Chairman of the Council 
Qf_Ministers of the USSR 

,Loriginal: -Russi al}/ 

0n behalf of the Soviet Government, I send greetings to the participants in the 
United Nations Conference on the Exploration and Peaceful Uses of Outer Space - the 
first world-wide forum where the representatives of various countries of the world 
will be able to sum up the achievements made by humanity in this important field of 
activity and will be able to exchange views on the further prospects of space 
conquest for the benefit of the world. 

Humani·liy will remember for ever the sl.!ientific deeds and self-sacrifice of 
those who paved the difficult way into space in the interests of progress. The 
formulation of the theory of space flights by the great Tsiolkovsky at the 
beginning of the twentieth century, and the development of science and technology 
during the past decade, brought nearer the beginning of the space age -
l~ Oc-'co11er 1957, when the first artificial earth satellite was put into orbit in the 
t:loviet Union. Several years later, the historic flight of Yuri Alexeevich Gagarin 
heralded the passage of humanity to the new frontiers of outer space conquest. 
''.I:his was followed by outstanding achievements in the exploration of the moon., 
Venus and the space around the sun and other celestial bodies. 

Cosmic research not only extends the horizons of science, but opens up as 
well, at r,resent, new opportunities for the solution of important practical tasks, 
such as ultra-long-range communications and television, weather forecasting and 
nn.viaation. Wide prospects are being opened as well for the utilization of space 
technology in various other fields of human endeavour. 

With the aim of better satisfying the needs of the developed and developing 
110:tions, the Soviet Union and other socialist countries are proposing the creation 
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of an :i.nternational communications system through artificial earth satellites, 
based on democratic principles, with the complete equality of all its partic"i.:r:,!!nt:.;. 

vlhile conducting research on the utilization of outer space, it is essential 
not to allow space to become the arena of the arms race. Outer space should br::ccme 
the zone of peace and international co-operation. In our opinion, the Treaty on 
Principles Governing the Activities of States in the l!.xploration and Use of C~t,-;:r· 
Space, including the Y.oon and Other Celestial Eodieo, of 27 January 1967, sic~ed by 
the majority of nations of the world, could represent a sound basis fQr the 
develo:pment of such international co-operation in this field, eq,Jel for all. 'it.e 
Treaty is an outstanding achievement of the peace-loving forces in the fight ar,"•iris·\, 
those who would like to use outer space for aggression and war. 

Y.ay I venture to express hope that the Conference will contribute to the 
progress of space research and to the further development of international 
co-operation and mutual understanding. On behalf of the Soviet Government, I 1·1iE:l: 

to the United Nations Conference on the Explorat:J.on and Peaceful Uses of' (1utm"' 
Space every success in its work. 

c. Message from lf.rrs. Indira Gandhi. Prim~ Minister 2f_India 

Lfriginal: En!·:li~h/ 

The peaceful uses of cuter space, particularly in the fields of 
telecon:munications and r.:eteorology, promise to confer great benefits to devel1;r-il,1;7 
nations. It is appropriate, therefore, that tee United Nations should convene~ 
ccnference providing interaction of no.tional :r;:olicy-n:e.kers and scienticto to :i-~,:.~1i~·w 
current developments and to explain tr.ese bar.efi ts. Ir.dia. loolts forward t:J 
ex:::-'1r.dir.g areas of interr.ational collaboration and would take initiatives as :;hf) 
has at the United Naticns·Epcnsored Interr.a.ticne.l Rocket Launching Station nt 
Trivandrcm and at the Experimental Satellite Communications Earth Station. I 
hope the Conference will succeed in laying the foundation for extended co .. oym·, .. t:1 an 
and I wish it success. 
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V. STATEMENT BY LEONID N. KUTAKOV, UNDER-SECRETARY-GENERAL FOR 
POLITICAL AND SECURITY COUNCIL AFFAIRS, TO THE OPENING SESSION 

OF THE CONFERENCE 

.Loriginal: English? 

I have the honour to extend to you, at the outset, the greetings oi' the 
Secretary-General,'U Thant, who plans to a1dress you before the Conference 
concludes its work. I am very pleased and ho11oured to represent him at this 
Conf e1,en ce, 

In a short decade since the J.aunchin[.; o:r the first Sputnilt by the S:-viet 
Union in 1957, remarltable progress has bee11 made in the conquest of ou.,cer space. 
As bronauts of both the Soviet Union and the United States have orbi tec1 'bhe earth 
-Zor days and walked in space. Man-made objec'cs have landed on far-away planets 
and transmitted valuable information to eai"th. 

Many of us have remained silent spec·iio.tors of this astounding pro::::;1"ess in 
space science and technoloay, and regrettably r.1ost people and countries have not 
been able to participate fully in, or even comprehend the deep meaning of these 
spectacular achievements. 

We have already lost valuable time that can never be regained, and unless 
we act soon, the spo.ce age - like the atomic ae;e - will witness waste ancl danger 
as a result of manldnd's inability to e::ploit technical progress for its economic 
and social advancement. 

It is everybody's hope, I am sure, that, as the first decade of space ·uas 
devoted mainly to developments in space science and technology, the ne:d; decade will 
be known for the applico;i;ion of these developm<mto for the benefit of 1:m11kind. It 
is in this spirit that this Conference in bein;3 held here in Vie1ma, namel:r, to 
examine the :practical benof'i ts to be der.:. ved lrom space research and e;::ploration. 

We are hopeful that discussionfl here 11ill help to dispel the impressioti that 
outer space is uni"elated to the earthly probler.1s of nations. For tho discussions 
here should clearly brine out that the e=:pl·:>ro:tion of' outer space ha.s far-reaching 
implications fol" man:r aspects of' life on this !)lo.net. Developments in the area of 
:;po..ce communications, meteorology, earth ::esource surveys, for example, uill 
areatly advance the clissemination of in:L'o1~r.1ation, mass educatio11, ·weather 
modification and control, location and identification of' food and minerc.l 
reaources, 

The discussio11s of these and other 1:=:citi1113 possibilities will no doubt make 
:i.t evident that the exploration of outer cpo.cc is closely related to tho rroblems 
facing developing nations. Indeed, they· sto.nd to gain much from the sha;..'cd 
benefits of space fjcience o.nd technology. It io thei~efore my :fervent hove that 
this Conference will identify ·ways and m~t:ms or cusuring that these boncfi'ts are 
used for the economic and social betterment o.r all countrieo, particulai.~lJ,r those 
in the developinc ureas. 
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The discussions hc.:re, ·t;herefore, should indicate to leaders of' Governments, 
the academic communities, and all concerned with economic and social development, 
the true potentialities of the practical utilization of space. Let us horJa that 
the Coni'erence will broaden thca vision of all participants and will challenge 
participating nations to oeelt the meanc i~o utilize fully these opportunities. 
In this sense, thio Coni'ercnce would onl~· be a first step, to be folloue,1 in due 
time 1:y joint practical ventures on a broad i11te1~national level designc,1 to 
bring the results of space explorations· ·to all nations irrespective o:r the stage 
of their economic or social development. 

In this rego.i·d, "Ne have witnessed in the past close and fruitful 
collaborative efforts between space Powers, as well as between then at1d uany· other 
countries in the field of oute1· space. m1ile iTe are gratified by such 
collaboration, it io to be hoped that this Co11i'eren ce will help to stimulate and 
stl"engthen such co-operation, both within the i'ramemork of the United UaJ\jions and 
the specialized acencies concerned, as well as bilaterally. 

Finally, I wish to say how grateful ·uc are to the Government of Aust:."ia for 
ldndly offerina the friendly atmosphere o::' the City of Vienna, uell lmoim i'or i t:J 
i·1arm hospitality, which 1'1ill no doubt cont1•ihute to the success of the Conference. 
Let me recall with arati tude in this comHmion that it was the Governmen·c of 
Austria which oriainally proposed the ideo.. oi' this Conference at, tho third session 
of the Scientific o.nd Technical Sub-Cor.:r.1ittce of the Committee on the Peaceful Uses 
01' Outer Space held in lS:64. 

It is also my pleasant duty to pay tribute to those responsible for 
preparing and workina ou·c the arrangemen·~s f:)r ·chis Conference. In thi::: 1~cgard, 
I wish to mention, in particular, the -3:f.'f'o::..·i:.n of the President of the 
Conference, Dr. Kurt Waldheim; Vice-President and Sci~ntific Chairman, 
Dr. Vi1U"t3ln Sarabhai; the eminent scientiot:: \iho ·uill chair the v&"ious sessions of' 
this Conference; o.11d the heads and reprcsan·tat:i.vcs of the specialized ac;Ec:ncit..C. 

On bPhalf of the Sacrctary-General, I wish ycu all success in the wor:;i: that 
lios 'before you. Thank you. 
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VI. OPENING STATEMENT BY DR • KURT WALDHEIM., PRESIDENT 
OF TEE CCNFERENCE 

Lor.iginal: Englis!J 

There is perhaps no other field of hu~au endeavour where science and 
technology have made such far-reaching progress in the past years as in the 
exploration aPd use of outer space. Only eleven years have passed since the 
launching of the first artificial satellite. Since then., man's entry into 
outer space has proceeded at an almost incredible pace. Scientific spacecraft 
travelled as far as the planets Mars and Venus; other spacecraft circled the 
n~oon and transmitted pictures of its hitherto unknown side. Spacecraft landed 
on the surface of the moon, gathering scientific information about the composition 
of the lunar surface. The first pioneers of space exploration have orbited the 
earth and, leaving their spaceships., have stepped out into outer space. At the 
same time, the practical applications of space research and technology are 
becoming., to an ever greater extent, part of our everyday life. 

As we survey these tremendous scientific and technological achievements, I 
wish to extend to both the Soviet Union and the United States of America our 
sincere congratulations and our admiration for the outstanding success they bave 
achieved in the exploration and use of outer space. 

I should equally like to congratulate all other countries which are already 
active in this field and, like France, have established independent space 
programmes of their own, or, l~ke so many others, are co-operating in joint 
international space projects. Moreover, it may be only fitting to acknowledge 
our indebtedness to the countless scientists of all nations who, through 
generations., have, by their patient and relentless work, laid the ground for 
today's spectacular evolution in science and technology, and for the practical 
benefits which we hope to win in the future. It is to them, to their vision and 
to their dedication that I should like to pay tribute at this moment. 

Let me also pay special tribute to the memory of those pioneers of space 
eA-ploration who have given their lives in thio great venture of man to expand 
the frontiers of human knowledge and civilization. Their de~th has overshadowed 
our success, but at the same tillie their sacrifice has become a great challenge 
to us to continue our work, and a sacred obligation to ensure that the conquest 
of outer space will ultimately serve the needs and expectations of all 1r.ankind. 

The first decade in the exploration and use of outer space has been marked 
by outstanding scientific and technological achievements. As iu the great age 
of discoveries and explorations, when man, confident of his intuition and skill, 
dared to confront the dangers of the seas, man has once again ste.rted to search 
for new frontiers of knowledge and progress. He has penetrated deeply into tt. 
solar system and the universe; he has already asserted his place in outer space 
and proved his superiority over the rr.ost sophisticated machines and instruments. 

These spectacular achievements in the scientific and technological field 
have quite naturally concentrated our interest on the exploration of outer s~ace 



and have perhaps overshadowed the practical benefits which space research and 
technology have yielded a+, the same time, and which could play an important rolfl 
in the solution of many of the economic and social problems that our nations face 
today. 

When these benefits are stated in concrete terms, however, their importance 
to all countries and, in particular, to the developing countries; becomes readily 
apparent. It is not unreasonable to assume, therefore, that the second decade 
of the exploration and use of outer space might now be n::arked by an increased 
emphasis on these practical applications, which will directly benefit all countries 
of the world, contribute to a solution of their economic anrl social problems and 
help to bridge the gap between the industrially advanced countries and the 
developing nations. The possibilities in this respect seem very promising, indeed. 

In the field of corrilllUnications, the steadily j_ncreasing national and 
international telecommunications traffic is calling for new concepts and. solutions. 
'11he use of satellites has already inaugurated a new era in transatlantic and 
transpaci fie communications. But the real potentialjties of a global satellite 
con:J.Lunica-:.ions system are such that there is hardly any field of activj.ty which 
would not directly or indirectly benefit. This applies in particular to the 
situation in the developin8 count:ries, where the use of comn:.unications Gatelli tes 
could greatly facilitate the establishmei:r:. of modern co:u:rrc.uni.cation systems and 
thus make a.n important cont:ribu.tion towards rapid progress in the educational, 
economic and social ftelds. 

Equally promising, and particularly to tbe dE=veloping countries., ap1Jeat' the 
potential 'benefits resultins from the use of n~r;;;tr:.orological satellites in a s~rstem 
of we::ather observation and foreca3ting. Apart from th<'= many li.ves which coul:.i. be 
saved by adequate weather forecasts and storm warnings, a meteorologicc;.l satellite 
syste::n offers hi thert.o unk.11.own possibilities in agriculture and. water mar:age:r.cnt. 
In fact, some experts have already calculated that the annual savings in the 
agricultural f:icJ.d alone might by .fe.r exceed the cost of the entire system. 

Ott, er enct)urag:Lng prospects are of'fered through the use o:f:' satellites for 
navigation. Intercontinental and t:ransoceanic traffic is growing sc rapiclly that 
the transport volume by sea and air will, :w early f)S 1970, reach three times the 
prc>sent level. Parallel to the increase it1 traffic, the size of ships and planes 
is ntead.ily growing. In a fc:t,' years, ue ,:ill be able to 1:'01rd g:innt jet 
planes end supersonic liners. It will the:ref'ore be necessary to ir..iprove the safety 
of the Cl'Oi·'dea sea routes· ana a:i.1, channels through the use of be'bter- navico.ti0nal 
ruGthoc.1n, ,-:hi.ch could perhaps be best achieved throur,h the use of 
uo.tcllites. 

Wherea.s the use of satellites f'or communications, r:eteorology and navigation 
would rr.ost certainly exerc:i'3e a tremendous impact on how man will livP. 111 the 
l'uture., a recently developed survey-satellite, capable of observing a.nd recordi.ng 
inforrrs:tion about the natural resources of the earth, will prove to 'be of 
particular and di.rect ad.vantage to the developing countries. This is a strikin£; 
example of how q;i.1id;.ly progress is achieved in 11:odern science and technology, and 
reaff:i.rnis our hope that we will be able t.o put the potential of outer spn.ce 
res0areh o.nd tc:~clmoloe;y to work 1'or swift solutions to the urc;0nt proble1~:s of 
a.11 nr...tions, irrcopcctj.ve ol' their ... lc~~rcc of scientific, technical and econor:1ic 
dev<~lopment. 



Tbn prospects indeed are promising. To convert them into reality, however, 
will re,_1 :Lre a climate of genuine international co-operation • 

.i.lle United Nations have not failed to recognize the important role they can 
play in this respect. In the first place, it appeared imperative to prevent an 
extension of the armaments race into outer space. Time and again the General 
Assembly of the United Nations has therefore reaffirmed that outer space should 
be used only for peaceful purposes. In the Treaty on Principles Governing the 
Activities of States in the Exploration and Use of Outer Space, including the Moon 
and Other Celestial Bodies, far-reaching provisions were established limiting 
military activities in outer space. The United Nations have thus made an important 
contribution towards removing the most likely causes of international political 
friction in outer space. 

The United Nations have also concentrated their efforts on the establishment 
of legal rules for the exploration and use of outer space. As early as 1962, the 
General Assembly adopted a "declaration of legal principles governing activities 
in outer space". This work was then carried forward in long and extensive 
discussions in the Committee on Peaceful Uses of outer Space and' its legal 
Sub-Committee. The work of these committees led to concrete and important results. 

In 1966, the General Assembly, in resolution 2222 (XXI) adopted the Treaty on 
Principles Governing the Activities of States in the Exploration and Use of Outer 
Space, including the Moon and Other Celestial Eodies, which reaffirmed the concepts 
embodied in the earlier reclaration and cast it into a more concrete and legally 
binding form. Last year, the General Assembly, again on a proposal elaborated by 
the Committee on the Peaceful Uses of Cuter Space, adopted the International 
Agreement on the Rescue of Astronauts, the Return of Astronauts and the Return of 
Objects Launched into Outer Space. 

The United Nations have thus taken the first steps to bring the rule of law 
into outer space. 

The United Nations are now taking the initiative to open up a fruitful 
dialogue between the space Powers and the non-space Powers in order to explore all 
possibilities of bringing the practical benefits of space exploration and space 
technology to all nations, and in particular to the developing countries. This 
is the main objective of the United Nations Conference on the Exploration and 
Peaceful Uses of Outer Space, which we are opening today here in Vienna. 

It is, indeed, in the interest of all countries that knowledge and 
understanding should be rr.ore widel~· disseminated, and that the benefits of outer 
space research and technology should become the property of all countries. 

In this respect, the International Exhibition of Space Science and Technology~ 
which will be organized both in the conference building and in the Messepalast, 
will be of significant value for the objectives of this Conference. May I take 
this opportunity to express our sincere appreciation to all Governments and 
exhibitors for the special efforts they have taken to make their exhibits available 
to the delegations attending the Conference and to the interested public. 

Cuter space research and its practical applications are, by their very nature, 
of global concern and will require to an ever-increasing degree the co-operation 
of all nations. 
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Smaller countries which do not at this time have the resources for an 
independent space programme have made, and are still making, important contributions 
to space science and research. There is no doubt that these countries, if given 
adeg_u~te opportunities, could also greatly contribute, through their participation 
in joint space projects, to the technological cong_uest of outer space. 

It is the firm wish of all of us that the exploration and use of outer space 
should be carried out in the interest and for the benefit of all mankind, and that 
the fruits of this great human endeavour should be shared by all nations 
irrespective of the degree of their economic and technical development. 

It is my conviction that this Conference represents a significant step in 
this direction. The great number of outstanding scientists and experts who, on 
behalf of their Governments, will present papers to this Conference, ·will 
demonstrate the potentialities of the practical application of outer space research 
and technology. The studies and proposals elaborated by the specialized agencies in 
this field, such as ITU, vmo, UNESCO, ICAO and IMCO, will indicate the possibilities 
of joint actions and undertakings. 

May I therefore express the hope that the first United Nations Conference on 
the Exploration ar.d Peaceful Uses of Outer Space will accomplish its goals. May it 
become a landmark in international co-operation in outer space and a symbol of the 
unity of all nations in this great venture of mankind. 
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VII. STATEMENT BY DR. VIKRAM A. SARABHAI., VICE-PRESIDENT 
.'1IJD :JCIJIH'I'IFIC CE(\l i,!AH OF THE CCIJFERENCE 

LOriginal: EnglisEJ 

This Conference., which marks the completion of a decade of the space age is 
appro1)riately 11eld at the initiative of the Committee on the Peaceful Uses of Outer 
Space and throush the directive of the General Assembly. The uses of outer space., 
peaceful as well as military., are already bringi11g about a qualitati.ve change in 
our lives and cctn be ex::,ected to play an even rwre significant role in the future. 
The 1:'!stablishrr.c:mt of the Ccmmi ttee on the Peaceful Uses of Outer Space is indeed 
a recogni.tion o.f' this fact. Austria., our host country., has provided ,bt:.irr.r.e:n for 
this important Corr..mittee., who have guided its affairs with leadership, 
understanding and tact. The holding of this Conference in Vienna today is largely 
the result of ·che untiring efforts and initin.tive of its Chairmai1., who we are 
fortunate to h0.ve t,oday as our President. May I., Sir., on behalf of all the 
:pctrticj.pants, c;;f'i:',Jr fclicl tr::.ticno tc yot1? I thanl::: you, fo:i: maldng thin Conference 
possible and for b:itinr,ri.n~ us to thts lovely city. 

I deem it a great privilege to have been nominated Vice ... President anrl 
Sc:i.e11tific Cbe,irm3n of this Conference.. I truat thr-1 .. t through my work I will be 
able to convey my app1•eciat:ton o:f' the honour you hav13 nccorde;d rr.e. 

India has established a:t Thumba ·wi t.h the ac·ti ve <.:o-opera t:ton of the United 
8t£J.t::is., :.:l~G Crvj.i:rt rn:ion and J.fr-:::r:.t~ri, ·n1 (:,;ut1'to1;1 ~1 coum11ne :r~cket range. 'Iht:: 
:tnte:i:w1tional .f.'acili t.y has 1·acei ,rc"'4. Uni·!:ed Ntrbi i:ms s:ponso:rsl1ip aml is a unique 
exurrple of' r1e,t:J.onz folJ.owir:ic; d.if:f'e:rexrc :poli ticul paths tloinina :r·esourccs i'o,: 
pro1wti11e; -ljhe p1Jacefu:L uses of outer sp.'lce. I4oclest !.?..S ths.1t experi.nmnt ie, I 
belj.ev-e 1 t. provid.es a rr.odel oi' great sleni.i'ic:i11c£? .€'.~·r the :rut,~ro. Co tc·o is the 
Ex1;,l'.'lr:i.rr.Gln !;al Gei.'tt?ll.1:1 t2 C:nr.r:.un:tc~rt.ic1no l:'{~:tth s·bation at Aho:ed~:1:cc1, which 11uo 1•cccd ved 
support from thr~ Urd.tef.t. Na:b1.ons tevelopn:ent Ft.md o.nd the International 
Teleccmm.unicatiox, Un:ton, awl n0w r,.ms an ir1terr1a.ti0nal training centre. United 
:N'9.tionn asstst'lnce to thr> project, plecl13t.)rl &evern.l years a.go., was a. :rorw:11~d lookinn 
depal·ture from eato.blished praC"t:i ,.10 in cuch ir.o:t:ters. ]'or it i.nvolves a recognition 
r:Jf the pro:rosi t:i.on tha.'b advanced. project1., even ones tlealing with outer space, can 
be of' 1:€lc~vanc!e to tbtl re1.:iJ. pi·::,blems o:i' a :ieveloping nation. The trust d:f.splayed 
by the concerne1 in'ter11atior10.l ogenc:i.es in ti.cceptinc our interest as e. serious one 
1.w.r;;, I 'h:clie.;c, 'bcH.m fnllj1' tv.i'nG r·Lr:; 1:y cubocque:r.i:b r.iventr.:. I11d:i.u is 1:ou puttinr.; up 
a commercial earth ter1!'.5.nal for s;-::telli tc cotiJt1.mice .. tio11s with system is 
:cesptnmibili 'ty and p:coject exccut.ion untlertultEm by its own nationals., ,,rho hrwo 
acquired competence a.nd. srilf-confidence th:r'<)ugh pe,rticipation in the CD.l"lier 
p:rojei:.-t. A n:i.nety ... e1.{~ht ... foot fillly oteero."-: ·· tenna 'ls also 'beinc fabrico.ted in 
Indln. Moreover, '3Q.1.wJ. b~nefits from the r;:roject flow 'bo the na.t,ionals of' the many 
countrir.;s., f'orud.ng reore than haJ.f of 'the 1.~rainees in the courses given o.t Ahrr.edabad. 

I believe that several uses ·~f' out.er space can be o'f' ironense benefit to 
developina nationo wishina to au.vance econom:i.csJ.1.y and socially. Indeed, ui thout 
them, it is difficult to see how they can hold their own in o.. shrinking worlcl.. I 
shall try to ou·liline todny some of' the objectivl,S of space research a.rid some 
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implications of the :i;,ractj.cal uses of oute:r space.. Drawl,."!.! 011 experience gained 
through professional involvement and management responsibil'.Lty i'or atomic energy 
and space research and their applications to tasks ,,:r national development in 
India, I wilJ. share with you some of my thinkinr.; on t:,be problems encountered in 
realizing pra.ctical benefits f:rom aclvanced technologies. Finally, ! will examne 
the type of international collC:1,boration that I believe is reg_td.red br:d'ore larga 
numbers of nations in the world, develo)?ing countries as well as sn..all advaneed 
countries, can partake of the benef.Lts of ou·ber space. 

The sun provides the dr.1 ving force for aln:ost everything that happens on· 
earth: weather, rivers., vegetation., fossil fuels and, of' cours0, l:i.fe ite,el.f. B\J.t 
in contrast to tr.e appa1·ent constancy ot' the sun c:i.nd. the complete depen'lo.'bili ty 
of sunrise and. sunset, we experience a capriciousl:y variable envii·onn.ent, the 
fury of hurricanris and lashing ocean ,rn.veo > arouehtc ond flocdo, sta1°vn.tion one 
year and bumper crops another, and uncertain radio corr~.unications. The natural 
scientist looki!,g for tlte subtle links through which the sun affects the ,aarth and 
our lives has at laot ac()~.l.ired in the exploration of space a dramnt5.c new 
capability for study. He has discoverccl that in the solar systemt the space 
se:pa.rating the sun and. the planet1;. :ts filled. 1,i th extremely :rarified matter 
constantly flowing outwards from the sun with a velocity oi' about ;00 ·to 5co 
kilometres per second. Tha solar w:i.nd, n::: it is c::alled., carr:k.n with j.t tho cun 's 
me.gnetic field., and the regirr.e around planets ts 'broadly ano.logous to who:c 
ha:ppens when a big bould~t' st,icks out in the 1tid.ile of ~ s1rif'tly'=' flowinG st.11 eam 
of water. The sun itself is not P,lacid ani ·the surface is not uniform., Ap:irt 
f':com beauty spots showi1,g up every r2ow and then, it throbs like a boiling c··.uldron 
and it experiences storms of great violence. 

The:r:e is another D!ajo1: interest i11. explox·in~ space. The eart.h 1 s crust and 
the lower atmosphere have temper~tures and di;nsi ties suc:h tho.t electromagnetic ani'..l 
hydrodynamic :phen0menon funC'tion lc.:i·gely it1depcrndc·r..1tly of each otha:i::.. But this 
state is rather special and doeo not con:n:only cc cur· in the i:mi verse 4 Even on 
earth or :if ·.:e co up~w1•ao l~eycmc'i c:J.chty o:-c 1.CC• kilcxnetr1?n, it c:.:c (HJ :r.o t c,ccur in 
the rr.o:!..tcri core. In the o:'.t:.n 11nd the r.:t::iro., ar:.i 1,ol.l uo 1.u lr ... tcrstQl1::.i.r iaid iti.ter­
'Plnn~taiy ,1-:uce, ,,:,-:c~trcn~cgr.ctic o.r:cl l,yc1r1..1:.iyn,·.r::iic behaviour are i11tin:ia.tely lin}te.J. 
::n C!C~rcquence, i'lti.:i.dn behove in a 1;:c.1~ncir ui::fc.rr.ilia11 to us :~11d thc:u:? 01•0 r,ic.ny open 
quest1onr. fo1• d:ich la1:c1·n:tc•l'y A:>t.r::m:i!'::c:mt}j a1·e oi' limitod U:iC"., ~;.:.r.ce t.h«zy de not 
simulr.ta i·:ha.t h:1:r:,1_::eno on a cc rmicul f.:lcct::..<.~.. :SpacG 1·rwc31•i::.'h 1::: r, c1.t lJ.ct mc.ac direct 
ex~erirr.cmtation I crwir: t! in tl:o 1rncr.:.<.::tosi:hf.:re of 'l,l:e aarth r·1;.cl il'l intcrplonc:to.ry 
cpace. 

A third i11'[)ortant scientifie o1:>jecti ve h~s l>ee11 to vie·w t.ni.: uni verse, the 
galaxy and the t:olo.r syst.em t,hrouah ,'1 'T·ilde wir1.1 .. 0w. Thr~ 'blunlrni.. 01· the 1it.r:.~sphe.t·e 
under which we J.ive elirrdna:teo ull but c... tiny f'xachiO':- of 1·11~ brocJ.d s11ect:.::um ci' 
electromagnetic rad:i.atio11s and rarticles whir:h :tr:·1pincc on t.l.e earth, ca,}.t'yi:cJ~ 
wi bh t,hem. inf'o1,ra1.t.ion nboui; the source3 ,,here tl,(~Y or:i ~1i11ated aml t'i~ie i:iroperttes 
of bhe media bh1·ough whtch tht:y hc.ve t.t'rwersed. I,~1.,endixl~ 1m;1r~ly on obse:tvat,ions 
r.:a.de with earthbc-c.r.d inctrun:e11ts to pictu1·e the uni ve1:ae lind und.erstund. 
cosmology 1.s like the attempt oi' a bllndfcld~d, 11:a11 t.o ,leecribe 1;;~:i:. GJ.~pho.:lb t,y 
touching the trunk cmd the lees of the tmi1w.:l." Thrm.1gh sp:ice i·esoarcl1 > t~ lrn:ve fa'.lU 
become o.wa.re <H' X-rays not only r1~oru the sun, l,i;.t :f'rcm1 Stti.'m1au di:.!tant; r,bj~C\'£ in 
the Gale,xy11 The intensity ofte11 ch'.lri~es in a rr.01.::t ~1.11te1·(:.;stin(l lr.t.1..rmer within a 
short period of a few d.e.yr,., l'la.ne't1.iry research :ta l• 1l:r>it1g u~ un1l~1·sta.11d the 
origin of' the co1o.r e~rstem s,..nd -r.hc crucial c1ue:s·\.,io11 ol:' the t?:>ti.ster.i~c; of 



extraterrestrial life. We shall hear more about these exciting discoveries during 
the Conference. But I wish here to pay tribute to the scientists and engineers 
who have pioneered in this field. Particular mention is appropriately made of· the 
outstanding contributions of the Soviet Union and the United States of America. 

Technological advances which have provided weightlessness and permitted man 
to free himself from the solid earth have op,aned a vast field of human knowledge 
where, :ls yet, we are only scratching on the surface. They have also produced 
major qualitative changes of social and political significance. I suggeet that 
the practical benefits are not realized in full measure unless the applications 
are undertaken side by side with the serious pursuit of activities which go beyond 
installing black boxes. They need the investment and commitment of nationals of 
the country in related fundamental and applied sciences and innovative tasks. 
Moreover, in realizing these benefits, the most difficult problems are neither 
technological nor economic, but related to human and social factors. 

We should note that the peaceful uses of outer space, as for example in the 
field of telecommunications or meteorology, involve development.s along advancing 
frontiers of sci~nce and technology. They produce rapid obsolescence not only of 
hardware, but est~olished systems of organization, of administrators and technicians 
responsible for pre,viding national services. The full benefits of cuter space can 
be realized only when nationally and internationally an appropriate culture can be 
created. I recall our own experience in establishing a modest prograrr.me for 
studying equatorial aeronomy with sounding rockets from Thumba. It became quite 
obvious that we could succeed in executing such a prograrrme only when the necessary 
social change occurred to permit an interdisciplinary group of specialists and 
innovators to work competently for a 1.:-ell-defined common objective. 

We shall lose perspective in interpreting the social implications of space 
science and technology if we fail to recognize that those developments form an 
important part of a wider set of c1.i verging huma11; functions. A characteristic 
property of such functions is best illustrated by understanding the meaning of a 
number expressed as a power, fo~ instance, three raised to the power of eighteen, 
which is about 390 million. In dynamic terms, it jJ.lustrates a very interesting 
feature of divergent functions. If a man were to spread a gossip to three other 
persons and each of these three would convey it to three others and so on, it 
would take just eighteen steps for all the people in a nation as large as India 
to know the spicy story. Note that if each step takes one hour, 90 per cent of 
the p~ople get to learn the story only during the last two hours, the seventeenth 
and the eighteenth hours. Indeed during 80 per cent of the time, the trccess 
affects only 10 per cent of the ~opulation. All things which involve the htilllo.n 
element, for example, J::bpulation, kr.owledc;e end inr.ovo.tion, have thio 
characteristic pro1:ierty. Like biological infection, which prcpago.tes o.ltr.o st 
unr.oticec1 throueh m~ny otepo, but mal:eo its onslaueht felt all of a sudden, co too 
the sccial impact of innovative man has hit society like an avalanche. Scientific 
a.dvancei::. a.pd techr.ologicnl ir.r:.ova.tions, alcnc uith their soctal and i:olitical 
implicationc, have suddenly overtaken the pace 9f the human life cycle And 
produced a crisis of obsolescence. 

Many political implications arise from the military uses of outer space and 
surveillance by satellites. National security Bnd sovereianty have been eroded, 
while privacy has been encroached upon. When security is threatened not by a 
hostile neighbour but by the actions of dis·tant l-bwers, wha·b is the relevance o:f' 
traditional concepts in international relations,· such as sphei•cc o:f' influence nnd 
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power politics, of bases and r lliances 'l Obsolescence of thinking and patterns of 
behaviour in international affairs pose today a most serious threat to our 
surv.Lval. 

The greatest cost-effectiveness of the uses of outer space occur through 
large-scale applications rather than those of limited scope. A communication 
satellite can ~ost effectively serve corro:r.unities dispersed over large areas. 
Meteorological applications of satellites are likewise ~ost relevant for a global 
system like the World Weather Watch. This creates two typeo of problems, both of 
which are particularly ~c1:1,te to developing nations and to snL1.ll advanced nations, 
In the first place, there is the difficulty of providing on an exclusively national 
basis either the effective utilization or the resources for deploying the new 
system. Generally in developing countries, the telecommunications traffic is not 
large enough to :permit effective utiliza·bion of a satellite; the national 
meteorological organization is not equipped to make use of world-wide data for 
improved forecasting or to contemplate projects for weather modification. Under 
these circumstances, the bene:fi ts of the uses of outar space truly accrue only 
through international co ... opar1ation based on interdependence. Indeed, the situation 
here brings out drareatically a feature which is not peculiar to outer space but 
to many other fields of technological development; of ~onolithic technological 
systems created to serve social groups with diverse cultures, history and 
political objectives. 

Space research shares with the growth of electronics and of atomic energy 
the characteristic that its progress has depended very crucially on the interplay 
of fundamental sciences with technology. Just as solid state physics has 
contributed to electronics and nuclear physics to reactor technology, several 
fundamental sciences have contributed to space research. This has the irr.g;iortant 
consequence of providing to the practical applications an in-built culture of 
international science ... propagating beyond national frontiers f permitting two-way 
communications not constricted by commercial considerations or even subject to 
effective containment on national considerations. 

This Conference is to lay special emphasis on the benefits which can be 
derived by developing countries from participation in the peaceful uses of outer 
space. The primary concern of such nations n.ust presun:ably be social ar..d economic 
development, and indeed during the last twenty years, we have seen an increasing 
realization, at least intellectually, of the crave threat that exists to the 
security of the world through wide disparities in the standards of living in 
different regions. But a relevant question to ask in this context is why, in 
spite of much that has been nttempted bilaterally, regionally and through 
international c.gencies, the gap between the advanced and the developinc nations 
has widened rather than decreased'l In examining the question from a different 
angle, I have asked myself why India is one of the n:ost exuensive i:oor countries? 
I could observe two important factors. First, that since developing nations 
by d~finition start f:rom a low ecor.omic base, their incremental growth, large 
as it micht 'be when expres·sed in percentages, is intrinsically cmnll ccm-po.red 
to the incremental annual growth ev,en of much smaller eco11cmically o.dvcncc.d 
na.tions. Thus., a developing nation following a step-by-step approach tcwards 
progi"ess is landed with uni ts of sn:o.11 size which do not permit the economic 
deployment of new technologies. Through undertaking ventures unecor.omical in size 
with obsolete technologies, the race with advanced nations is lost before it is 
started. Indeed, if one continues to operate on this philosophy, financial and 
technical assistance from the advanced nations to the developina nations can only 
result in the frustration of the former and the increasing economic dependence of 
the le,.1ite1", 
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A -posj.ti ve a1)proach out o:f' this pred:Lc£m1ent seems to lie in i'ind:lng S<Jlutions 
11here t11e po1•tieula::i.1 dis~dvantage oi' c1evelo11ing nations, that they have little to 
bu:lJ.cl cm, is nJ3de on nsset :rathe:r than a liabili t,y. I sucmest that it J.o nect=Jf:cr:i.r.v 
fc>r i~hen1 to develop com1,etence j,n o.dvanced technoloai.es ~inu to 11er,10y them for tJ:1<.J 
s.:;lution of' their own particular p:roble:ms, not for prestige, but b{:tsed on souna 
technical and cco11omic cva11.,Hi::i1:m involving commitment of real :resources. 'I'hcy 
would rr.ost 1:1 !:~ely lli.saover trm:t the tro.di tional approach of planning to 
provide things lilrn aleotric -r;cwer 01• telecc>mmunicntion services i'or a nutional 
i11fra ... str1.tctu:i:e, bused on projections of growth from IJa~t experience, 11:::ads to a 
dead end. They will o.J.so uiscover that an alternative ,lpproach lies in c::ct:iating 
consumption centres alougoicle fo.cilit:i.es for supply; that, as in the: case of lerge 
nucJ.r;:'.ll' y;.~rn~r otationu se1·vinu; agro-indu.st.ria.1 complexes, synch:roneius satelli·bes 
could l:e planned in the context of a p:rogro.mrne to be simultaneously unc'le1·tuke11 for 
direct 'b1·oa<1cast television to the entire countryside. Indeed, ·the:y would discover 
t.hrJ.t; there is a "tc,tali-ty about ·bhe process of' development which involves not only 
'ldvanct~d technology and hara,,are, but imaginative planning of sup1)ly and consumption 
centres, of' socic .. 1 organization and management, to leap-fi•og from a state C'f 
back\1ardnc:ss and ~overty. 

Devc::loping nations which have a large area and big topulation, such as Indio, 
have the vossi bJ li t.y of effccti vely \ltilizing srJuce comm1.mica-tions systc~ms for 
uation£tl needs. Compa:i.•cd to advanced nations, such as the Uni tecl States of 
Atr\.~rica., Canada ;;i,r1d th€ USSH., they have indeed an advantage through not hc.v:lng ~m 
1Jxisti11g mujcr investment :i.n olc.le1• technologies. For them the r,rincipo.l 'f)robl~tr. 
is of rr.cbil:i.zina reEou1·ceo and of develop:i.ng them adequately. 1Ihe most im1:orta.nt 
inp,.it I rt:1ga1.1d in 'bhis exe:r·cis,-a is, of cou1•se, the human element of trained 
engineers, oc:i.en'tie;ts onc1 marmgero, of people l1ho underst~1nd not only tlw 
technologico.1, 'but the socinl implications of' the s~rr,tern ubich ·chey wish to deploy. 
Develo1Jing r1ations differ i·d.di~ly in iego.ra to existing human resources of 'the 
re(.luisite type needed to -partake in the peaceful uses of cuter space. In Inctiu, 
:f'o1' instance, when independence was achieved, there were in the country tens of 
thousr:tnds of engineers a11d scientists a11d r;;everal theiusandn ob1·oaci. The capability 
of smch a country ,,here scientific inves·tige:tions dc~o.ling Hi th meteorology, 
ge:oma.gnet1sm and aztl.'onc.,my h0.ve been conducted for· ri~ore thrm 100 years antl a. 
eophisticw:ted cul'litn'e and tradition fo1• 1.eo.l'n:i.ng exist, :i.s quite c1i:t'.t'erent t'l'(•m tlwt 
o:t' c1ev1:)lopi11G cotmtries with r-t much weaker professicmul 1:'.'ase. True, the nttra'b01' of 
p1·of1.-rnrd0nnl scientiots i;jl'lt'l engineer1

~, in countries such as India, cxprccscd o.s o. 
pe:\"t:cntc.sa ,,f :prrmluti,:n, i.:; ::r~all; tut in er, r. ")J.ut~ tc rrr..o, thoy co.ipr...rl.! ,r~ :11 1r l t.h 
tll('-' ntrmt.ie.ts t,hc.t a1•e found in nations such na the Fuc.1~1·0.1 Republ:i c of Gt:rrM:ti'lY, 
Itu.1.r or Japc.n. I,1o:reover, si ... ~e sdvanced tt~chr:.ologir~s require sh:Lllod perrmru.1.~l 
in lc,1·r;e m~~sure, thi:; s-t·tw.r~5.on ic net diff1~rc.m·b f'o1· £<,dvanced unc.1 devGlopi11g 
ccmnt:r.1:! es. UnrJe· .. • th!?se cir•cumc·tance~, su1·1.:1ly, tht: uevelop:t11g cc1.mtl'ies with a. 
1frc,fe:::iGion~11 ba~e h~1ve an ecc11umic c~dge in ~. ctraigh-c cornpe'l~it:i.ve si tu.ution. 

Ji.t t}1e rr.omer1't, in InQia w11 are dee!)J.y irrterested and involved i11 ::m 8V~luo.t:ion 
:;f th~ bGnef:ttG 'that a &ynchronous sv:telli'be can provide for 1:a tional n<=eds of 
point-to-point comrnunicatic,ns, for ms.ss comm1.micatiors through irect b1·oadcast 
telcvicion trJ p:rorr.ote rrnticnal integ:t'ot.1.on as well an thC;; economic devele,r,r.1en't ,Ji' 
iEcl:r.ted c,:,n1H1.mi tian > for metGtirological obsc1·v'.ltions covering the vast Indian ococu:1 
·1ncl ±'01• acs:Ls'bing nls'l.vigatior.t. Just f'o:r one applicati011, namely, the l)rovioj on of 
b.1:'oac'i··l'lcmu c:0mmunica l;ioi-rn for reo.china, through television> holf a millitm vill~ges 
c.)f In.r1ia.,. 1 t cRn be r..ihowr, thrt t, ttsinc; m,tolll tes, i.~he 1t1vos'tme:nt would be only ulx,ttt 
a third of utat ,:ould be rcqu:lr(;Jd \d th convt=nticno.l teclmologies. i·/heru ctipi h1l 
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funds and foreign exchange u.re crucial 'bottleneckEi ~ 'the deployment oi' a satt:11 li 1,e 
c~mumm:J cation system based on a largely indigenouo effort in elect.:i:1orlics can ma.ke 
all the cll.i.'.t'erence 1n a national decision fox· adopting the most effective and 
pt.rst,a.i:.,.ive mear1s as yet availe.ble for mass communications .. ImJcad;, it is oat·imrd:;cd 
t.ha't with an annual investment equivalent to a.bout ~O million dollars, one f!an 
provide community television to all the 560,000 villages in India over a five-year 
period. This would, incidentally, eermrat~ et utrcmr; induotrin1 baCJ<~ in nlc(Jtr(;n:Lc•r,; 
providirJg employment fo:i.~ o.1:c,ut l~O ,OCO quo.1:lf':l eel r.:cientiot.o, r:mg:LncmJ':J, t·i.?ch11ini'J.n: ., 
managers and other administrative personnel. But before such programmes can be 
undertaken, there are formidable problems, whj.ch perhaps many developing countries 
would encounter. 

First, we often meet with lack of self-confidence to pursue majcr taslcs 
involving complex and unfamiliar technologies. 'J}here is also an :L · ,ld.l t culture 
within which a major departure from existing well proven systemD ,:,n, J11ythi11g 
which :is innovat.ive in character is automatically regarded with st ... ~cion. The 
administrative otructure of Governments in man~r nations is domiuated at the top 
not. by technoc:cats, but by pro'fei:wiontJ.l administro.toi•s, lawrero r,r soldiers, who are 
berdly likely to provide t.he insight, experience and the first-hand knowledge of 
science and tecl1nology, ·whj,ch :u:re necef.':i.rnry at the decision .. ma.kinc; level. Moreover, 
advanced nations often play a negative role :tn their inter .... ctinn with the 
developing countri~Js" There is seduction by their political and 9cn:mr.:rci11l s~1J.esmcn 
who d:=1nrl0 neu eimm:Lck.s which they suggest should ce imr,ortcd. In,.jtt..1·!:,, 1t1. 11f':··T( •;.r: 
capirJi li ty t'l·c1.11 C b~ ,1evelt,pod and nur reirtrd. Th1:1·n ore tl:ornv ~·1·.:, r,rcwch trn 
::1.1'J.rd:i.tmri :l' i'h<:: \'.:CC:;.C:t !:,j c ~·:r:!ll-l,1"-'it~G I t' the dovr.-,1crin1~ n~t:icr .. :1 th:tt, ·n1,:·:r n.t···t 
1nr·c;1(:c1 a r·.·p-1,y··::;t,}I,• i.'0llo•.d11g tht.1 :.rnm~ p.,soc er; lw '.:bie11 th~· n!_ltd,~r~o th..::m;,1lve~ 
l)l'Oflressod. line: is of'tc11 tr·ld th~t :.:crr.ething i::i tc~J ~crpld.;:;tic·1tna tc.: 'te !J.!YPliG;J. 
'Ihin s.r,p..t1r,nch c:iim·c~3:;1do "h~'t, sho111:1 y;crhtlpt-l tc obvicuc, tlwt ,.:hen a r:r1'.lr.Jer: iu 
great, one rcqni:ccw the rr.<:i::,t e:I:'i'<?cti "'lC: rr.1..,nnr; a-va.tl31':L.1 to cJoal with it. 

One c.,f the hardest questtons to 1:.'e f't'ieed in adopting a synchronous satellite 
for natioual needs arises frcm1 the i'act that 1r:ony interested countries wou.Ld not 
exyect in the near future to have an i11de17:::mdt.:mt co.i:abili ty for placing such a 
satelli.+.e in orbit. The 11(.1.tiorw advanced in s:i;c.ce re::3earch have done mu,~:t to 
extend the 11enefi ts oJ' the peaceful uses of cmter Jpace to all countries, and. one 
can reasonably count on their continued ou:ppo:rt. But the :political imrilica:t.:ic.no of 
a national system o.E:1~endent. on for1:1ig11 agencies for launching a catell:i.te art!· 
complex. They are r1ct necnt:ive in the present-day world only in the ccmt<~xt c,f' 
the co1rdng together· of the national :!.nterest of the launcher and the 1,t·::• natir1rw .. 
A~ lone; as there is no effective mutuality or int.erc1epencl("fJCC bctueen the ,;,:uo, 
rrm1y nations left only with th~ c;rour.d ccan1e11t 1 .. ould r;rol•ably feel t.he r1ec:d tor· 
some mcam.1re c,f redundt~nt,, co.pal,ilit:',• und.er compl~te 1,nt.:io1~0.l jurj.sd.icti,on, 't}:0ro 
is a;rea:t scope tods.y fur the ox1)1C'1::1tlu1 ef this ::huc.::ture ( f rcsr.iiblc int(•.r:1:··t·.lfr:.:~1 
syste:nw uhich c1.·uld 1,1·ovidu c:i:,:ci:ililit;y in :incrc~1.1Ji11c; trt::1sur0 tl,~t thG" t.ipacc E.:t~, 1::c1~1• .. 
c uh1 be rc11.t.~d u1~cn r>vcm i.n tho 1.'C'll'l L~:: L c1' i:c<Li ti<." •11. :iuu i<1cc,L:.'(!lcal J:i . .f1\.:rc11,_ef 
(1rrc ng nn 'Lit.rw. 

Perhaps collo.borat,ive r,a··:ticirution of 110.tions in the const.ruct.lon m~d 
operat1011 of a la.unchit1g sycrcem :for the peaceful uses of outer sra.ce wc,ultl l1G· 

realized in the lorig ru:r. ·!'he mili tnry overte>nes o:f' a laun,!her davelorment 
procrmmne of' cotu:•se complicate th<? free trruwmi ttal of "k1!,"u ... lK'u" c·:f t<2clm..:,JJ1f::.Y 
:tnvol ved in thec;e ep:pl:tcat'lono. But. 'it is important to note o. fundamental s 8l'C:c't 
of hmr.u.n d0velor1i <mt, that knowledge <'t1m1ot for long l10 conto.:tned within artj,fic:iul 
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coundaries and one has t0 learn to share and to control this knowledge rather than 
to control harmful effects through withholding the transfer of technology or 
kno11ledge. After all, the biggest secret regarding the atom 'bomb was let out when, 
through the derr.onstration of the explosion over Hiroshima, it became known to 
everybody that the device worked. Similarly, the biggest secret in space research 
became public property when the successful orbiting of the first Soviet satellite 
proved that this feat was ~ossible. Thereafter, it is merely a question of time. 
Restrictions on the transfer of technologies which are involved in the peaceful 
uses of outer space merely jeopardize the security of the world through ret!'rding 
the progress cf nations. 

A physicist is trained to accept that what is not :i;ossible in theory is not 
realizable in practice. ~is elementary experience can well be applied in planning 
international systems for prorr.oting the peaceful uses of outer space, as indeed 
also for peaceful nuclear explosions. Those systems that do not provide full 
participation by all nations in all aspects of technology in which they are 
competent to partake, are, in my humble opinion, not salable, much less sustainable 
in the long run. Attempts to prorr.ote them merely toison international relations 
and the climate of co-operation. I hope that fresh "thinking on this subject will 
be generated at this Conference" Unlike atomic energy, for which there is a 
specialized agency of the United Nations whose headquarters are in this city, 
there is for outer space in New York a separate division in the United Nations 
Secretariat and there is also the Committee on the Peaceful Uses of Outer Space, 
The resources at the dis~osal. of the Cuter Space Affairs Division are totally 
inadequate for it to perform en active role, I would earnestly urge that serious 
ccinsideration be given to redefining its 1·esponsibilities and role providing 
appropriate back-up to stimulate on a continuing basis the understanding and the 
uti:•.ization by all nations of the uses of outer space. There is much scope for 
opening the doors to permit access to all of the advances in space technology. 
If this Conference is to the peaceful uses of outer spe.ce :1hat the first Atoms for 
Peace Conference was to atomic enerBY, the high expectations with which we are 
assembled here today would be fully realized. 



VIII. REPORTS ON THID INTRODUCTORY AND THEMATIC SESSIONS OF THE CON.FERENCE 

A. !)eport on papers presented at the introductory session 

"Review of the results of space research during the ten years of the 
space aee. Basic scientific results in the physical exploration of 
the upper atmosphere and outer space, manned space flight, lunar ar.d 
planetary research, with particular emphasis on their practical meaning". 

Submitted by Dr, Vikram Sarabhai, Vice-President 
and Scientific Chairman of the Conference 

The papers presented at the introductory session covered a broad spectrum 
of tol)ics; they paved the way most effectively for the thematic sessions w~1ich 
were to follow, during which specific subjects were to be dealt with in greater 
depth and detailo 

Three broad aspects of space research l)r ;, : •:-armnes were discussed: 

(a) Advances in scientific knowledge resulting from the past decade of 
space exploration; 

(b) Practical terrec:;trial benefits accruing from such exploration; 

( c) National space programmes. 

On the subject of scientific ~~vances, a number of papers provided an 
interestina and welcome reassesstneJ.; uf the value ·:,f the work achieved in this 
field and tr:.e unique opportunities ''·-rovideJ. by space tools in helping man to 
increase his knowledae of his envir~nment on the planetary and interplanetary 
scale, including such important questions as solar-terrestrial relationships, 
the origin of the solar system and the crucial question of the existence of 
extra-terrestrial life. 

The importance of the basic research conducted in the course of space 
programmes often tends to be overshadowed by the more tangible practical benefits. 
It was most appropriate therefore that a number of s~eakers should stress the 
extent to which these benefits themselves rested. on scientific knowledge and 
supporting technology developed in the course of scientific space research 
:programmes. They highlighted one of the outstanding features of such resea:rch., 
namely, the opportunities it p1•ovides for interdisciplinary effo1•t in which all 
branches of science are brought toaether and intimately involved with the 
enaineering sciences, 

As reaards tte practical applications resulting from the conquest of space, 
tbe benefits already available in the fields of meteoroloay and lona-rance 
connnunica.tions were araphically described and future pros:r:ects clearly presented • 
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_Reference was made to programmes of space application currently under 
deve.Lopment and to some of the exciting possibilities which are being opened up 
in such fields as satellite communications (development of small terminal multiple 
access systems, direct reception of broadcast transmissions from a satellite ••• ), 
earth surveys (detection of crop disease, discovery of na,tural resources ••• ), 
weather modification, navigation, cartography, geodesy, collection of data from 
remote and/ or mobile sensors etc • 

As these programmes develop, it will clearly be of the utmost importance 
ta give serious and timely consideration to the international implications and 
to the setting up of suitable organizational arrangements, possibly through the 
United Nations or specialized agencies, to ensure that the interests of all 
nations are safeguarded and that they can obtain maximum benefits from such 
programmes irrespective of political, ideological or economic differences. 

Interesting reviews of the manned space flight programmes undertaken by 
the Soviet Union and the United States were presented.. The speed, with which the 
major hurdles, thought at one time to be insuperable, have been successfully 
pe.ssed is truly amazing and malres one realize the tremendous rate of progress 
achieved in the space field where, in the short space of ten years, we have passed 
from the l]Utting into orbit of the first satellite to the manned flights 
involving up to three astronauts, with successful demonstration of extra-vehicular 
activity. 

In this field too, j_mmediate practical benefi te have accrued in the fields 
of rr.edicine and bio-technology through the application of sensors and techniques 
develo:r:ed in connexion with these missions. 

The reviews of national space programmes, which were presented at the third 
11.eeting of this session, -were most timely, siI1ce the prccn:i:i:rr:es which were 
described. have now been o:i;:erating for a sufficient nuc1.ber of years to permit 
certain lessons to be learnt from their achievements • The reports clearly 
brought out t~ .e necessity and value of soundly based international co-operation, 
whether bilateral or multilateral, nnd the need to ensure that such projects duly 
catered to the legitimate aspirations of the partners involved. 

hnother as:r::ect of international co-operation iu the field of space research 
was descrited by the President of Corr.mittee on Space Research of the International 
Council of 2ciei:+,if'ic Unions in the concluding paper of the oessic!:, in which he 
:i:.•eviev:c-d the ~:orl~ acccmplished by this interdisciplinary scientific organization 
in foste:cing cc-operative scientific space research projcctc; and naking available 
r.:ar:..uuls which) by prcviding authoritative information en certain specific fields 
of space research, could prove useful to developing countries. 

To sum up, the J?ai:ers presented at this session provided ample evidence of 
the challenge and opr,ortuni ties offered by the peaceful explo:cation of space 
ar.~ of the manner tn which imaninati ve, timely and economically sound application 
of existin;.;; and future technologies and organizational arrangements, dcvGi.c.,peJ 
throueh space programmFH,, could profoundly influence the social and eccncmjc 
advanc en:e nt of mankind. 
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B. Report on the papers presented at thematic session I (c~munications.) 

"Scientific., technical and economic aspects of radio and telephone 
communications and television using space satellites. Historical 
review. Possibilities and advantases of using space communications., 
includine; mass communications, for development, education and 
cultural purpose, taki:..1g into account the interest of the developine; 

t . " coun ries • 

Submitted by Mr. T .A. Housley, Vice -Chairman of the session 

In the unavoidable absence of the Chairman of thema·; ic session !, 
Mr. Eric Esping, I present this summary of the work of the s1;3ssion. This huf.l 
been discussed and agreed with Mr. Esping. 

Thematic session I (con:munications) was characterized by the high stc.ndard. 
of the papers presented and the interest they generated. The ~,10rk done in the 
selection of authors and papers was amply justified. 

In arranging the progra:mn:e for the sessions, those papers dealil'}g Hi th 
direct or classical telecommunications aspects of the use of space were group~a. 
and covered in the first session. This was followed by papers with'more emphDsis 
on the application issue - television, radio anc'.. -clle important feature 0f 
television Yll space for educational purposes. This was followed by a group 
of papers witn emphasis on technical and operational detail. 

Finally, in the thematic area were specialized IJapers of high erudition :i.n 
the learnecl society category, but all on the forwa!'d side of des:1q:;n ancJ 
thought. The formal thematic sessions were ''built out'~ as it were., l1y four 
evening lectures and two group discussion sessions. 

It became clear that - to use a pun - satellite con2nunicaticrw ,;:G:re ofl' 
the ground. This was exemplified, but not by any n;eans exhausted, by the pY.''.:'i~tical 
workaday systems already in use, such as INTELSAT and ORBITA. 

It was also seen that research and develo:i;n:ent were in vicorous, almost 
virulent growth. We se.e that larger, better and chearer per unit systEims were 
:progressively in the building, planning and research stages. This clen:onr- trateL1 
that the cost/product relation was coming down encoura[tingly o.nd service was 
quickly becoming practical in places and in service tyres not now available. 

The v1::il was lifted on the further fut1·re, which is quite close by no.t'mal 
standards, of even more exciting things , such as the nuclear fC.''.:er t.hcrn1ionic 
reactor and electric propulsion satellites , which premise grently i '1cre:::sed 
r,,owers of radio emissions and simplicity of service at acceptable cost. 

1.-le also saw some of the 11roblems before us. One that stancls out is in the 
axea of education television. Here we so.u, quite suddenly, that ,:c h:.1vc cln:ost 
the technology to mo.1:e n:ovcs in ureo.s of television and 1·n.dio co\•c1·ugc \;hich w1~r,~ 
only dreamt of previously. But we alco so.w warnings that, \li th GC:. d intent.• l,ut 
with perhaps n:cre enthusiarm than justification, we may be tempted t0 n.ove in 
ways ana in places tho.t may be predisposed for f&ilure. 
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It was seen clearly that a beginning should be made with need and not 
technology~ But we should not be mesmerized by the new found tools of the ~~e 
of space. The social and pedagogic issues in the area of education and the spread 
of information should be studied closely. We cannot but be encouraged by what 
is opening up,but we must recognize there is more to be done in the application 
area. 

Another warning that came clearly was that space communications represented 
another consumer of a scarce and irreplaceable natural asset - the frequency 
spectrt:.m. It ,;.,as encouraging to hear the Secretary-General of I'IU, which is 
the responsible United Nations organ in this area, assure us that this was fully 
appreciated and I'IU has initiated r.ction to hold a i-;orld-wide conference to consider 
and adapt the current radio regulations to meet radio corr.munication needs including 
those of space. Encouragingly, also, it ,.;as clear in the presentations of the 
speakers that there was generally a responsible appreciation of the frequency 
field. 

In conclusion, Mr. President, the thematic session on communications was 
fruitful in its area. It can be said in sincerity that the Conference was timely 
and its outcome worth-while. ·we are wiser now in our professional disciplines 
and, I believe, in our appreciation of the views, needs and copes of others. 

C. Re-port on papers 'Presented at thematic session II (r.:etcorology J 

"Meteorological satellites and sounding rockets. Historical 
review. Development of experimental and operational systems 
and services including weather forecasting and weather research. 
Current and future research. Economic and social advantages of 
global and regional systems, taking into account the special 

geographical situation of developing countries". 

Submitted by Mr. J.S. Sawyer, Chairman of the session 

The papers presented to this conference have described systems for observinc 
the atmosphere from satellites and rockets. Some of these systems are already 
in regular daily use serving the needs of meteorolcr;ists throughout the world; 
others are experimental and scrr.e are as yet only proposals in course of 
develo:r;ment. 

Discussion has largely concerned the practical use of the systems, both 
operational and proposed, and the benefits which can arise from them, both at 
the present tiree and in the future. 

The meteorological satellites now operating on a regular 
basis are those which have been developed and placed in orbit 
and technologists of the United States and the Soviet Union. 
magnificent technological achievement. 

and continuing 
by the scientists 
1Ihey a.re a 

It has been shown convincingly that the pictures of cloud distribution 
provided by them are of immediate value in forecasting short-period weather 
changes, in locating strong air currents ( .4et streams) and in providing warnings of 
approaching storms, such as hurricanes and typhoonG. 
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The automatic picture transmission fa.cili ty provides direct tra.nsmission of 
pictures of cloud distritution from the 3ntellite t0 relatively simple ground 
stations. This fa.cili ty has been prr,videa on the more recent satclli tes laur..chod 
1:y the United States. The availability of APT has been received with enthusiasm 
by the representatives of nations participating in the conference and particularly 
by the representatives of smaller nations which have been able to install receiving 
equipment at a modest cost, and thereby have ree5u] ai· aL!cccs +o n A+o. u.£' lwm0 ,.,1.a.L1.. 
value for weather forecastinc. The direct benefit to forecasting was demonstrated 
by papers from nations in such diverse areas as the Middle East, Europe and 
Australia. The value of AFT pictures :i.n stimulating interest in meteorology and 
its application in developinc countries was also stressed. 

Of the experimental systems considered at the conference, the benefits of a 
continuous series of frequent cloud pictures from geostationary satellites was 
apparent, and also the potentialities of the French experiment, EOLE, for measuring 
winds by a system of a satellite and balloons oferating together. 

Many nations are co-operating in the exploration of the atmosphere above 
thirty km by means of rockets and it was demonstrated that the structure of 
the atmosphere above thirty km is highly variable. Knowledge of this region 
is of much scientific interest, but is also of practical im-:i;:ortanc~ l'or the 
desisn of future aircraft, for the re-entry of' space vehicles ar.d for understanding 
some aspects of radio propacation, as well as mesosphere-stratosphere intera~tions. 

There is a need for continued co-operative studies by a world-wide rocket 
network in order to improve the understanding of the high atmosphere, although 
it remains to be determined to what extent it will be necessary to maintain 
indefinitely a surveillance of these levels by rockets for the p-urpose of weather 
forecasting. However, the present world-wide co-operation in rocket soundirig 
provides a valuable basis on which to build a more comprehensive network for 
further scientific studies of the high atmosphere. 

It was derr~nstrated at the conference that the satellite measurements of 
out-going heat and light from the earth provide data which are fur.damental to 
our understandine; of the behaviour of the atmosphere and to the forecastinr.; of 
its longer-term changes. Refinements of these and other satellite measurinc: 
systems promise to give the world-wide coverage of observations of the atmosphere 
which will be necessary for any soundly-based system of preparinr; weather forecasts 
for more than a few days ahead. Indeed, satellite observations are probably 
the only economic way of achieving the necessary world-wide observations. 

Although the ultimate performance of' such satellite observinr, systems cannot 
be foreseen, their practicability aptears, from the pa~ers presented, to be in 
little doubt. Nevertheless, their application to extended i:-eriod weather 
forecastinr; has yet to be established. On the basis of recent advances in the 
underntandinc of atmospheric behaviour, there is undoubtedly much optimism amonc 
meteorologists that it will be :possible to achieve weather forecasts of c;reat 
economic value for r;eriods of two weel\'.s or more ahead. However, the evidence 
on this aspect was not presented to the conference, and the potential achievements 
in rec;ard to long-ranr,e weather forecastinc ha.ve yet to be demonstratea . 
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To ensure the ma:x:'imum benefit to the world :f.'rom meteoroloc;ical satellite 
c;ystems, extensive international collaboration anc1 co-ordination will be required. 
The Uorld Meteoroloeical Orc;anization is clevelo]?ina valuable plans for the earl.y 
ex}.)loi'ta.tion of so.telli te obse:cvations within ita system of Horlc.l Weather Hatch. 
In supfort of this, the necessary scientific understanding to support future 
develoi:,n:ent.s will be provided by the Global At1;:ospheric Research Pror,1"amme (GARP) 
jc)intly orr.;anized by the International Council of' Scientific Unions (ICSU) and 1:JHO. 

There was wide recoc;ni tion among partici11ani,;s at the conference oi' the value 
of rr.eteorologic8l observations from space, anc.1 of the substantial economic benefits 
likely to be cleri ved from them when they are ap11lied to weather f oreco.stine;. This 
a!r.phasizes the importance of the plans wh1.ch aro be:Ln6 develo1~ec1 by ~1MO (including 
the joint programme with ICSU), and also the clesirability that these plane should 
l:,e actively sup:i;:orte::l by the United Nl:\.tions, its Members nncl asencies. 

"Use of satellites i'or navication and relatecl services. 
Scientific anrl technical problems in devclo:i;ment of 
spcce navt~ation systems. Econor1ic evaluation. Stuclies 

of possible tyres of navi~;nt.ion syatems". 

Subrni ttei:l by Dr. K. Mc:r1.ta, Chvi:rman of tl:e :w:.;~t011 

t:e ell travelled to Vienna to att~ncl. this ConfE>1''ence by wa:..<r of norr.e means of 
t1·nns~:rJrt.ation, whether by air or surfc.ce trans:i;ort. As we a.J.1 kr.ow, theoc 
t i,.r.,. f' • li J... • t . k. d "' . I,.. • ., re:i . .,:1e ... ac1 \/J..C?S reqm.re cer a.in in s o:t no.vJ.Gl?,\,l.On m.u.f.!. 

r1:hen:o.tic sessir;n. III treatec1 ;'.)J''oblems about the application of space 
4;0.chn,)10t7 to sa:f'e and ecm:omic navieation of ni!'c!raft rnl surface veonels ~ 

El.even par;ers were acce1itecl for thematic sessions III and III A. In thooe 
1n.1.pers we have rlealt with the followinc: three :rields: 

(a) '11he review of the clevelopment of applicat:i.ons of' space technoloey to 
n:;wica~ion.: 

(b) System requirements am1 economic ane.lysis o:f satellite ne,vigatj.on and 
relai:c~l proj_:osals on a11propriate systems; o.ncl 

(c) 'l'hc-'!oretica.l approaches to satellite navic;ation. 

In the first f'ielc1, :Mr. Kershner I s parer r,ave the account on l l·e present state 
of the "trensi t 11 navigation satell:i.te system, the only existine one, wh:i.le the 
otbers are still a.t proje~ticn stage; h,·~ inver.tigatec"l theoretically by tri.nls 2111d 
by simulatton. The 11 transi t" system is unef'ul for oceanogro:i;h:ic anct survey1nCT 
works and gives high accuracy. It uses four satellites at a heicht of 1, 000 Km, 
t~nd it is gocd for mari titr.e J;;urposes.. Orieinally it was c1cvelor;ed for military 
purr,oses ana is now free for ci.vil use: three· :tnclustrj.n.l companies ftre fabrico.t:i.ng 
recei. ve·cs and eorri.11uters 11eecled for that nys'bem. 
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In the second field., several r,;a].'!ers were J;t1."enented. Mr. Keo.ts touchec"'. on 
:;;011:e mnrine uses of navication sate,llites ancl analysed some 0conomic effects of 
the satellite system. Also he treatecl tl:e J~roblems of colli~ion avoiclcmr:e t1nl 
the capability of. marine t1·ai'f1c control. In the discussion., the representative 
oi' INCO commented that, unlike air t1"affic control., rnarine traffic cont:t·ol woulr'l 
not be conceivable. 

The pa:i;er, written by Mr. Ehrlich and presentecl by Mr. Jaffe, rave ceneral 
considerations for air ancl marine navieation, l"eeardinc es1-:ecie.lly the comr,arison 
with other terrestriul l"ac.io e1ids. They also discusoec.1 some vossil:ilities o:r 
combinine: satellites with otl:er aids. Tl:ey further treated the communication 
nroblem. ]esicles the r,ossibility of i'ixine the 1;osition by n:eans of' oatellites, 
the satellites offer co1:mmnication facilities for re{:;ions whe:ce such facilities 
hc.ve not yet been in existence. They also rointec'!. out the imrortance of tl~e 
antenna p:i."oblemD for aircro.ft, 11hicb are now 1..mder active stuc1y by tr.e Ai:iplication 
'11echnolocy Sat6lli tes. 

Mr. Villiers Rnd Mr. Manuo.li of France <.1iscusoed tl:e r,roblerns of ser,aration 
star:.dara.s for air traffic control in the North Atlantic retion., and they :;>ro;oFeC. 
a system which uses two e:eostationary satellites anc"l. is co.rable of .loco.tine 
aircraft positions by n:eems of ranc;e-and-rance ri:easurereent from these rmtelli tea. 

Mr. Braybrook of the United Kincdom presented the Darer on navication aids 
for aircraft and SST usinc satelliteo anc1/or three oce~.n platforms in the North 
Atlantic resion. He also mentioned the economic implications of bis oystems. 

Mr. Juo-wen of the Republic of China pro;,'!oseC.. some interestinr; techniques 
for the use of satellites for navication, usii.1.:; synchronization technil,lues of 
-culse <•enerotors. ..... '-: 

Two Jo.pnnese papers, presentec1 by Mr. Ii~uka Arrl Mr. Kir.1ura, J;ointec.l ou·~, 
that, in the Pacific recion, there exist extended areas wl:ere no radio no.virc.tion 
ait1s can be available. However, there nre many vessels, und e:£li-;ecially Jaran1:se 
i'ishinc boats, needine: a sophisticatecl navication system. The requirer,:ents :for 
satellite navication systems in this region me.y 'be fulfilled by diffe1·ent t~n.~es 
oi' systems.. Amonc.; various }?rejects considered by tl:em, systems usinC;; aeost1;1.tionru·s 
satellites were ,r-,...,, .. ourably comrr..ented on by tl:e Japenese s1~eakers. 

The ICAO parer presented by Mr~ Bellrinaer outlineQ tee Oraani~ation's 
ac:ti vi ty in V.PI>lications of s};->ace techniques relatinc; to aviation. Accorc1inl', 
to tbiti rerort, air navic;ation technolocy mac1e steady proc;ress, so that r,o~i tion 
fi,dnfj by satellites will become increasinr:ly a1,,plicable for air na.vic:ution. C'ne 
o±· the most uraent probl~ms, however, is that of communication 1:'et1-:een ,::1"our..J 
unc1 aircraft over oceans that is to be mode possible by ea+Jelli tes. 

r:Ehc Inter-G:·vcrr.mental Maritime Consultative Oreanizaticn (Ii,:co) did not 
t:rcscnt ~ny ,1:ai;:cr, cut offcr<"d o. r:t:.n:ber c:f' corr.n:ents from the flr.cr. Also it 
distril::utcd the dccument entitled. "A satellite system :'er maritin1e services 11 • 

In the third fielc.1, two s};ecialized :parers were presented by Mr. MnkislJi1~a. 
of Japan a.nc1 Mrs. Kali tzin from Bulgaria.. The Japanese pa~er retortecl on sorr.e 
ma.t.hematical investi:~ations concarninc the accuracy of alti tuc1e nml o.r,imttt.h 
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measuring of satellitez for ~osition fixing, The paper would be judged as a coad 
complen:ent for the methoc1s of measuring ranee as well as rane;e rate. The 
Bulaarian pater was a pure mathematical one. Celestial mechanics is the basis 
of all the uses of artificial satellites., so the contribution., narr.ely., the paper 
aealinc; with a ne·w r.1ethoc1 o:f' s:olvinc; the equations of celestial mechanics., was 
im:"ortant too. 

Throu;--b the 11:resentations o:f' these l'ar:ers and discussions., I felt it eosential 
i·ht:i.t a number of count:i.-ies., as well as international organizations concerned, 
DhoulC tl~vote raore effort to the develo1;ment of satellite systems for the expanc1eu 
a1,iJlicatio11 of svace teclmolor;y to air and sea navigation. 

In conclusion., I wish to e:tpress my since:t"e gratitude to those s)?eakers who 
oo :;onerously contributed to the fruitful discussion., as well as to those who 
offered interestina; comn:ents from the floor, And I also thank all the 
distincuished deleaates and observers for their constant attention and co•OP,eration, 

E. Rerort on papers 1:iresented at thematic session IV (other space 
techniques of 1,ractical-benefi t) 

11Data-collectinc systems. Geodetic: a11plications. 
Eai.."th resources and ~urveys11

• 

Submittec1 by l?:co:f'essor Vladimir Guth, Vice-Chairman of the session 

Thematic session IV ur.der the ti tl<:1 "Other space t~chniques o:f' practical 
cenei'it covel"ed oatellite use~ other than communicn.tion., meteorology., c..nd 
navication, llhich 11e11 e the themes of othe1· sessionc. n-ie t,,:o techniques that 
received the n:ost attention in thematic. sension IV wei•e associated ui th geodesy 
and rerr,ote sensing. 

The :first o:f' the three meetinr,s on then:e IV was devoted to tl:e hic:hly 
sJ;ecie.li~ed subject of geodetic satelli tern. Eieht parers were presented t1eocribinc 
ceoc1etic inveGticD.tions , l:oth theoretic~.l and experime~t!ll. A [jatelli te can be 
neen from vantace pointc wit1ely separated on the earth our:f'acc. I:f' the orbit of 
the satellite were precisely 1-;:nown, the r,osi tion of an observatory at one of t.he 
1=oint1; <!OUle. be determineC. b~t nneular nncl linear 1r.e:?:.su1~cm:ents nm.cle with resr.ect 
to the oo.telli te. Howevc.t, soJtellite o:rbi ts vary cu.:f:f'iciently ouing to atrr.osphere 
<lrab r~~t1 rerturbationc in the earth ts c;ravi tational field so that this procedure, 
although sntisf'nctory for nt'vigation, is r.ot precice enought :f'or eeodesy. 

:. variety of rr.ethods were diocussecl for improving accuracy , including the use 
o:i' rac::ive and act1.ve satellites. Laree satellites, such as Pac:;eos, permit opticnl 
t:i:·(~cki111:_~, while active satellites, such as Geos I and II, permit 1:oth C"Dticnl and 
~lectronic tracking. Future use of lasers should still further improve ,distance 
measu1·emerrb to tl::e satellite. 

In at1dition to the necessity :f'or 11rocessine measm .. ements of sa.teJ.li te 
r,osi tion aGninst a stellar bPclteround from a network o:f' earth stations., extensive 
do,te l)rocessinc; is required to establish a worlt1 tlo.tum for cci.rtoaro.l)hy and 

· va.r:L~.tion2: in the fravity field for the determination of the local vcrt.ico.l. 
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BroaC par'ticir,e,tion ·i:,y States Members of the United Nationo can enhance the 
value oi' the total effort and Hill provide to each participant data important to 
regional map-melring. 

Jflev(~n 11ci,1:ers were r,:r:-eoented in the remaininc two meetine;s on theme IV. 
Tl:ece 1,ar.ers ·were c1evoter.1 1Jrimarily to remote sensing of earth resources in the 
i'ielc~ of cartograr>hY, reoe;ra}?hy, oceanograJ)by., hyt1rolocy, acriculture, forestry 
':m1 · :eology. 

Satellites fo:r· communicc,tion, meteo1~01ocy, navic;ation and r,eodesy are in 
usE~ toL1a.y, but earth resources satellites o.re ctill in the ylannL1g stage. Son:e 
ea.1:tli reoources cla·i.a have already been obtainec1 from Tiros and Nimbus satellites, 
ant. colourec1 l)botoararihs taken by Gemini astronauts with hand-held camerae have 
otimulatec.1 consic1t1.:·a't1le interest in all earth resource disciplines. However, 
r;1uch ex:~erimental ·work will be 1~equirr;ic1 to determine the spectral reeions best 
sui'Lec1 to the various nee(:s. 

Satellites ~rovide much greater coverage than aircraft and consequently 
uc.·~-,lJly enormous amounts of data. In order to minimize data processing, exi:erirr.ents 
e:r0. beinc; con(tucted to determine spectral signature for indi vidua:J. resources. 
For exam1,1e, early results indicate the 'Possibility of automatically m13.pping 
wheA.t, but screening out other crops) such as cntr~ 9.r:d barley. Frosent research 
involves the use of aircraft carrying sensors 01~ere.t.i11g in the t., .tra-vio:.et, 
visual, infra-red and microwave rec;ions. 

It is recor,nizecl that future 01:erational syste1nE will probably use both 
r,,ircraf't and satellites, but decisions regardini:; their res);ecti ve use cannot be 
ma.c1e until further ex:i;erin:ento.l results are obtainec1 anc1 technical requirements 
are better defineu. 

The cri tice.l nature of' the earth resources, particularly focd ar.d ilater, 
is of course c:enerally recoc11:l.z':d anu was otressec1 in several pai:ers in this 
session. Althouc_;h son:e countries are :f'uced with serious sl:ortaGE today, the 
projecteci increase in population everywhere ,,ill lea.(1 to world-wide shortage 
:.mless action is ta1<:en irr.1r.ec'lio.tely. 

It is felt tho.t 1r.easurements from space will ~ermi t better understandinc 
:.mc1 l':.ence control of the world I s ecology. This is a matter of such consequence 
n.ff'ecti ,1e so many r,eople that it must involve the attention of all Gtates Members 
of tee United Nations. 

F, ReEQ_rt on J?!r:ers uresentE:d at. thematic s:essi~. ( biology :~ml medicine) 

111:i!tiuical ar.d biological problet'ls in the study of outer S}.'e.ce m:.d the 
applicetion o:f' their solutions on earth. Use of the o.ttrin: .. r:·1rL,r, of 
space bioloc;y a11d mec1icine in the :tnterests of public health, 

industry and a{;ricnlture". 

Submi tte,1 by Dr. O .G. Go.zenko (on behalf of Academician V .v. J:arin, 
Chairmnn of the se:nsion) 
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At the session on biology and medicine ten reports sucmitted by five countries 
\.lere read o.nc1 diocussed, while full texts of repoxto oul:mitted by tNESCO and WHO 
were distributeu. 

The over-all :results of the session are summa1~ized in the follm·1ing parae;rapho: 

The data sul:imi tted to the session and its c1iscussion confirrr.ed that biolo~y 
and rr.edicine play a leac1inr, role in cosmic research., particularly in connexion 
i.!i th manned cosmic fliGhto. 

It was also rointec1 out that the results of cosmic research and of the 
General develorment of cosmic science Droduceu a considerable influence ~n the 
procress of biolocy ancl meclicine as disciplinary sciences as well as on their 
c.eneral practical asi:ects. This e;eneral conclusion stems from several repor·ts 
1?ut wn~ ?utlined m?re si:ecifically in the re:ports of WHO (Professor v. Violete), 
Acader.n.cian V. Farin, Dr. H. Brm-m and Dr. G. Pichler. 

Examples were cited of concrete utilization of the achievement's of cosmic 
biolocy and medicine in various fields of clinical medicine, more particularly 
in the evaluation of the carcliac activity rate, originally developed for the 
x:urtoses of cosmonaut health control (Dr. D. Denison, Academician V. Parin, 
Prof. o. Gazenko and others). The possibility of using the achieverr.ents of space 
biolOGY and rr.edicine for various needs on earth was stressed in a number of other 
reports c.1evoted to the problems of creating closed ecological systems 
(Dr. B. Ac:1arr:ovich)., to cosmic microbiology (UNESCO), to radio-biology 
(Dr. F. Velinov) and others. 

Further procress on nurr.erous current problems in the field of cosmic biolor:y 
is possible in laboratories located on the earth and is consequently available 
to all countries of the world. The reE1ults oi' such research are not only 
imi;ortant fo.l." future cosmic flicht.s, but will assist over-all scientific progress., 
an improvement in technical qualifications and, further, could be used in everyday 
health practice .. 

Such work could ,,ell include the further improvement in rnethods o:C' medical 
control of human health and in various ty:i;es o:E' medical measurine ant1 research 
equii:rr.ent, further work on certain biotechnological problems, research in the 
1omain of limitation of activity, and physiology of the vestibular apparatus. 

It would appear desirable for t%IO ana UNE£CO -to prc:pare 1l list of subjects 
:that could be recon.mendecl for further stucly in earth-based laboratorico co that 
'tl:e results becc.nie available not only f'or cosmic .i.'lights, but al8o i'or various 
needs on earth. 

The re:t;orts submi ttec1 to the session would not exhaust all the possible fields 
of avplication of research in cosmic biology and rr.edicine from the :point of view 
of the interests of the developing countries anc1 the world in general. The need 
has become clear for e, special organization to distribute a.. flow of inforr,1ation in 
ort~er to strengthen the links between those who have worked out a new method and 
t.hose who may be called upon to use it .. Mr • ...i. Hartwig's report stressed the acute 
need for traininc specialists capable of implementing wide interdisciplinary 
contacts within the over-all process of application in p:ractice of all the 
achieverr.ents of cosmic bioloay and rr.edicine. 
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Ccsmonaut A. Ic.wnov (USSR) particir,a~e .. 1 i11 the: ,..,u.t•k oi' the sessi01. ClJd 
submitted a report on II s.oatial per·ception :1.~1 oucer space". He also .1.·c·ri,' ri 'Y'<!l·' ,, I; 
1,y Yuri Gagarin enti tlea "Professional activity of the cosrnoriant'. 11

• Cvl. Uutarh1' s 
rei:ort was submitted to the general session aEJ an expression of respect for the 
author and his achievements as the first man to carry out a cosmic flight. 

G, Re~ort on papers presented at thematic sP.ssion VI 
' (Hon-space appJ icutions of space teohr.olorw) 

"Spin .. off to in,1ustrial technology ::J:: ~:110,, ... hm1 acquired in space rc::curch 
activities. Current progress and prospects. 11 

Sucmitted by Yit'. v. Gencic, Chairrr.an of the session 

In thematic session VI, "Non··apace applications of space technolo[:Y11
, sixteen 

papers were presented by scientists frcm Canada, France, the Federal Republic of 
Germany, India, Italy, Japan, the United States of America, the Union of Soviet 
Socialist Republics and Yugoslavia. 

It is regre·i;table that the participc,1: c::: bo.ve not had the opportunic:.,. to hear 
two more papers armounced previously, 1mt 11.:.~h~11·a~m later. 

The topics discus st= .. ,. in the pre sen cct .:::t_1G1~s can be thematically cJ.i:.ssified 
in three general groups. 

Tho first 011(; includes the specific lJOl1..:::EJ20.Cc applications of' si.,C?.co tGchnolon:y: 

(a) The inc1u:::crio.l application o.2 Pc-.: -:::~r,co cf materials develop-.:.~ :'::om 
resoarch of cosmic tlevices, 

(b) The s bimttlatine effect of hypc:.·c ::mL: oxperimen tal techniguce 011 technical 
and scientific dovclopme::n ~s especially 011 ,.':c _:;o.sinc; of steel, welding, 
electroforming and geological applications; 

(c) Tho solution of dynamic probl,;}t!t in shi~)l'>uilding, civil and in;:t:st.cial 
engineering; and 

(d) The construction 0.C' blurred i1;1r.~; r.: b~~ ~race frequuncias fil;,-1:.· .:.1~.:; 11hich 
could be used in ordinal"~' photoara:phy. 

~ second .-;roup ,:co.ln ,1ith tho PC.!i:.=:r;-=·~\;l'l'~l1i~ to non-s·pace a.rq1)_~(;.:;,icns 
of space technolot~~r. in ~cmc1•al: The p1·o~·lcn :,i' i:e:clmology trans:ft~r ::u: c:c •. ()llfied 
by NASA's Utilizr.LiC'ln l'l'C(:rumrnes is dHtl~ i:iU1 .~::..·=m three diffc:r~ni: ::'..:.:_::"> .. : ~ .. s: 
(a) the governmcm~ 1•olG, (b) the univer~l~;p :..·~l,, and (c) the indusi.J.·ic.~. l'.'.)ll!, 

explaining to whc.t cnrcent technology dcv::J~.J!.Ji.:,J in space programn:es ht'.S ~·,,.:un 
t:Jlrimunica.ted to illdlHr~r~r. 

Another pa11cr cont:::il,mted a revicrn of ,~i:.:ect:, indirect., sho1•·b-t1.;::.:·1.1 t~i: .. 1 
long-term benefits of space activities~ 

The other pa:r,crs oJmiained t.ha ccmt::.·::~t ,.L·~:a c,f tlK· s:pnco rcscarcl~ , . ,:--·nmn:ic 
and social proarcss with 90.1•bic•.1lar rcfc::.·i ::, , t ~·, countri~s of avl':l'ac;c tt·~-·:,~:!:t~c 
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::; ~ature and tho nur.11.Jm: of factors on wh:lc:l1 t: clmological advance dcpc.11,~r and the 
1.,anoi'its to int1ucti·r tl::::n.1,.:,!1 participation :~, opace activities. 

Finally there was a Jiscussion of the bcnefi ts that Eui .. opean industrial firms 
have derived :from involvement in space proarammes. 

Tho tbird r:r01.m ::ur:··i;;:sted in three 1 ,rt11cro ·011~ possibilities for the 
anplication of' irnJ.u::ri~rio.l tcclmolor:~r il:LJ?~~£:.£_~;;eurch to ~he dcvelo6I'?:':. countries 
~to.~ir.g: 

(a) That valiJ adva.ucement of tha fJCloJ.-oconomic-political env.L:0.1:.1cnt of 
developing countric.s ..:cm vnly be achiev~,:. ~. :;::,u0ll imaginative applico.tion of 
rr.oD err.: !:10.no.gemu n ·..:. cc elm iquc s evolved :;: ::,:• c: ')nrili.::: space pl" ograrrrna c ; 

(1:'•) The mca1,~i.!G.:.cu;: ~e:clmiqucs, mui":i.::.·ia.1:: ... 'uce:arch and qua.li'~Y coi.jlll';,1 

developed for t;he s:po..cc 9roai"amma may 11:.~·/c ,.~.:.::r..ct o:pplication in hclp±n: ·~:.:i achieve 
the industrio.lization n:i:' tllc develo:pi11c C';t!::.t~::lcc ar: efficiently and cQ:n1omicallr 
o.o possible, and tha.i.: ~hei•c is a real nuc-.: ,;:::;} ~ho United Nations bodr t~ jl"Orr.otc 
~ho trancfer of tcclmol·:u:· to the devolei:·in,: countries; 

(c) As an ir:ic.:ico:,icn of ·uhat a dc';ul0_.,ii.1J country might ga.in i'1..'on a. npeci:f'ic 
:Jo.cc projcct;i In:lin :-uclined 't;he teclm:JL1::;icQl, managerial and indu:::~:i.1 lo.l s·~imulus 
hie cc:untry expcrtr: t.:, dt:•lve by undertC'.: . .:.i.v; a. m.1tellite TV system, ,2.:~ .. ·:.."cocn c 
i~1 the pilot pr :.,ji.: c,, ct:~c;c. 

It can be ...!·:.~~cludc;el i'i-or.i. the pa.oers _,::c.::.:-.;n ::c..J and the dis<.!usmion J.1.1:.·iua this 
S(;nsicn that: 

(a) Space 1~c;l:lC(l.l"Cl'! ~~o.s hau a11d Lr~s u r;,,_,~n~ influence on :ir.ct.houc ar.L.~ 
techniques use~, 1'l~ '.::o::c:1·1: indus ,ry; 

(b) Spa.cc ·,.·c:.e:a.l,ch h&..J g'i."eo:; l'Glcvur. ~0. :.::.,:..· induotrial developr.1eil'c .:.:i 
J.e,:elcping ccun ·t1~ie::: ~ 

( c) 11fd nLed to :..:c-.~cloJ.J meathcds co 
in lntor1,aticnal co-01)c:..·a.tion. 

H. 

~' "' ; I"', , ... , 'le..~°' 
u 1i.1n~b •. .;otr.;,- ~eclmology to devc..•lor,in~ ctitmtries 

11Unc of the :i.'Cct~l·~s :;;: sr,o.co re;t·l;,·,.:z.,.; ··~i,; '"~J.1Jl.l.t·!ll.1.'onr, 1'1·i ,·•·r, ••1'1 , •.. · - ,'\ "" --- :,;,."" , .. =\. . ...,.. .,..,.10_:., 

S.Qecializc-_: c:)1.:c:::,ticn. Pro13rarnr.1(Z t.ti .:,~'.1''.i.1:~unities f"h.' educ.:'.::A.ii~:;, •. t\11.J 
trcdnin,_;. Iblu of int£Jrno.tioLl,~ L :f.: :;w.n l~o.tion s in this lie :!.(1 • 11 

sen ci·:_.!! ·-··-

F::iurteun pc_:;c~.'= ·w ... l't .::iresentcrl o.t tL. ::.cvGt':~h s0soion) two bir 1u:.c.;.•uo.i:,iono.l 
3.r.;c.r1cic.c > o.nd U:iG Yc.1,r .. rc ll;~r the l'0llo,1int_; c::,m·1 h"ic.: s: Buln;ario., Corw.~k., ~· .. ·::,rice, 
In:1ia, Pakiotc.n, :[Jclt...n!}, tl1c USGR o.nd t;lL 'Uii.:. vw~: Gtatos er Amuricn. 



vocational traininr~ of tLG require::d ·pe:..·n ,;:11-..:._ .... l 

Universities .in the countries engc.:.:.::,~ in opace research have ,Jeen c..1.:icely 
associated with national activity, both ~J:r ca;:ryinG out some of the resc::·.l"cb 
themselves and by orsanizing training £'·:.,:."· r:9ncc.: l"esearch workers anu tecnuicians 
engaged in the conntructi~x1 of spacecraEt. Il1 f.:.'.)me cases such inst:;;·tw c::...)11 is 
included in a conventional curriculum, but s.:ir:J.c universities have even Ol1 :::;c.nized 
a "department of ,J.9acc, science 11 to show ·chc :i.r:·1_p011 tance of the :rnrl: chG;, ...... "<:: 
undertaking. 

Research anti teaching at the higher level::: are closely associated; ·..:Le::y a.re: 
orc;anized simultaneounl:,r and require the: c::is ~en ce of a corps of ti."a:.:..r:er: ":en. 

This means 'LJ::.0d: it nhould be poosi~.:,le: :::J:..' c:;:;untries which have no~ /Ct begun 
space activity to send nor.1e of their citl.::cns to acquire training ir. tlL. 
universities of countries which are all'eo.:...::· e:11::;c.ged in this great advcmtu:.'G of 
modern tin:.es. For this preliminar~r operd:i:>n, the following condition::: :·.m::r::. be 
met: 

(a) The required instruction must c::in:: (which is generally tne case); 

(b) The fact that instruction exic ~::: uurt ~,G lmm·m. Several participants 
have expressed th~: vicu that providinf; :1 u:.:'.J::, 1atio~1 regarding the c:xis ccn c.: of such 
instruction shoul'"~ 1x C.."1i1G of the functionc ci:~ an international agisncy; 

(c) It muct be po£sible for traiue:cc ·::::, n:va'Ll themselves oi' t::t.: i1H:tl'uction. 
This means that the count:::.·y organizin13 tL0 :'.r~:::'.:::;.·1.:~tion must agree to c.ccc;t 
foreign students (and this appears to be generally the case), but it also means 
that the financial J?l'Ol1lems have tc, be co1vcu: l:ence, another function o:: an 
international auenc~r will no doubt be to .. :c.l~c a.'._)f,r.)priate fin~mcial arra~:.__:ements 
to provide funds fol" periods of traininc .'..n c::mntries actively cngage::c. :.r: s.:,:,ace 
activity; 

(d) Full use must be made of the CC' . .'._)ac.i.::::ie::s of the trained studcn-~s ·::m their 
:·eturn to their ~ountr les which ,1ill regt~irc ::ce:c.iJnal planninG i.:i th l':. _ ,,:: :. .:.o the 
munber of specialists trained and the :i:\t.:~::.: .'. .. '.(.~C- o.vailable for resea:tcll · .. ::;:.:~t in 
this field in which thC?J{ can engage. 

Euucational prorrrarn:·.1es are affected by q~,_:;.s:~I)·oment of space expl0:.1 a~i~ 

The development of space sciences c.m.1 ccc:lmolaG:f.inevitably en~u:l.lc 2. major 
change in teaching pro::::ror;1.mes and mcthot:s: ~.;.:Y~h at the secondary and nni vcrsit;f 
levels, the basic nncure of which is re:f.'lcctl'.::::1 in the term "portmantLm: discipline", 
in ilhich a progrm.11:1c 0:;.' education can l°'<= L'.11 ~i:i..'Cly reorganized around Lhc ~:C?neraJ. 
idea of space and mo~t o:i." the sciences, .: .. r:.·cviously taught as separate st-:.iJjccts, can 
be integrated in a coherent whole. 

Steps have been tal:..l 11 in a number o.2 c:Ju:1 :::~les to set up nm, intc~:.·u~cJ. 
programrr.es of scicmtif'ic instruction orc;t.nl::~:t r1..~'')Ul1d the idea of spa.cu. I'llesc 
J'Gvolutionary D~··ocrnmmcs attract young 1,1L. ~~:.1....:, ~?ho in some countj·ics h::1x(; ten de~ 
Go abandon thl=SC r:c:icnccs :i.'or the socic . .1. · . : u:,cc.:s. 
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It would seem that, in this field, cvc:i..·:.r nation, whether engaged in s1=ace 
exploration or no;~, could itself consid.Gl' 11ha;c changes it wishes to mt1kc in its 
educational systcr.1 to take account of the upheaval resulting from space 
expl.:,ration. But here, too, time and monc~: can be saved by an adequate c::change 
o:r information to develo:D ideas and avoi& du.olication, This function., which is 
performed in a certain measure by this Contcrence, where interesting l')D.j)C'j."S have 
described some of the work accomplished ,:ith ::.'eGard to teaching material~ could be 
developed by an international agency., which could: 

(a) Inforr.1 the member States of the projects carried out by any o!: the 
member States; 

(b) Organize a syctem of exchange o:: at least loan of equipment~ encl, in 
that connexion, resolve some of the innume:i."uble administrative and financial· 
problems still involved in the removal or equipment from country to co1.mtr~r, 

Space techniques in the cervice of educc.,·:;ion 

Education is a complex process, which consists partly of transmittinG 
knol1ledge from master to pupil and par cl~~ in transmitting the 11 demand for 
knowledge" from pupil to master. It woul,1 be a gross mistake to reduce ec.~ucation 
to the first component, for the feedback f::.~01:1 pupil to master is indis.9cnnable. 
rt would be a further mistake to reduce education to these two components, for 
education is in fact a continuing adaptation of' .master to pupil and pupil to 
master and they must be able to communica~c 11ith each other. 

.. 

Continuing education, in all countries, and mass education in the Ccveloping 
countries emerge as systems in which mai-:rter and pu:pil are necessarily ::."'c£.1ote from 
one another because the class is scattei~ed. It is therefore pe:rfectJ:r juctifiable 
to think that modern n:ethods of teleco1i11~mnicatio11 by stationary satellites may 
be effective for meeting this part of the educ~tor's requirements - the 
"transmission of information 11

• 

Session VII 1-ias devoted partly to this p1,oblem, which had been re:2e::;.~red to 
repeatedly in session I, in a group discussion and an evening lecture. The 
problem was taken up again curing the gr~up discussion on the socio-peuaGogic 
problems raised by the use of satellite~ in education. 

It will clearl:>' be some years before ccc!mical progress permits the 
·oractical realizatlon of direct televisioi.1 from satellites. The numerous 
p:i."'Oblems raised by such a system will Q1JV5.ously mean bringing in the inte:rnational 
organizations, Howeve:c., we shall lose tir.1c i:2 ue wait for this to happcm before 
examining the problcr.1 of satellit<=S in f.: ... 1ucacion. 

Ccuntries could even now make progress by attempting to solve the problem 
:rem their particular point of view, and they should consider the problem · 
of the education of o.. scattered mass of peorilc in which the transfer or :~11oi1ledgb 
is effected by tcle:vi~ion. Few experimcn·cs ha.VG as yet been made and. lw.ve 1:ieen 
on such a small scale that no conclusion can be reached, If nothing is t1.one, the 
technology involved ,,ill run the risk o-J: establishing a partly useless, or, even 
worse, harmful systP.m, if it is used too hastily without previous study. 
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All nations must be aware of' the revolutionary chan3es wriich the d(-:Vd.01,:ni.:r:t 
of space technology is liable to bring about in educational techniqut=f:. :f'hr-:y i1it.u::t, 
be~ p:re-parr>,1 to face up to them, and here, too, an int.erna t.ional l:.udy rni1~l1 

•· ·,·ff• U 
asst.me: the tas1: of' dli::H:ic:mi.tJl:l Llug information and facilitating t.111;! c::~nrmr,('p , i.!.' 
documents and exp~rts. 

r. Re~ort on -pa-pers presented at thematic session VIII 

"International co-operation and opportunities for participution 
in space research and application: Programmes, results ~na 
opportunities. The role of international organizations 

concerned with the problems of outer space." 

Submitted by Dr. R.S. Rettie, Chairman of the session 

Si11ce thematic session VIII finished only yesterday, this re:port i~ my vwn 
responsibility as there has been no time for collaboration i·Ti th my di stiu:,uitli(:!d 
Vice-Chairman, Ing. Teofile Tabanera of Argentina. Neverthele~t, lonE ast()(•iat.ion 
with Senor Tabanera andmany recent discussions between us have resulted in liie 
id~as stror.gly influencing mine, and perhaps he will be satisfied to be .r.,rcctmtt:.:1 
in tr.at ·way, 

: should like to give my impressions of' session VIII, to disc.!UsE i.110 f'i·Glinu.:: 
aroused by thosE:: things which I considered are most important. I tru::::t tlw uut.hc.r:~ 
concerned will forgive me for oversights. 

;re listened to a total of seven papers on the role of international 
organ::.zations, two of these regional in nature. A study and an undc:n·~tand.i.!1L ,.f 
this subject is necessary and valuable, but no positive general co11clusic1~ ',·n:.r 
appa::..~ent to me. None of the organizations described, not even the Uni t.od Hu tiC'i;:J 
itse:f, is a panacea or solution for all problems. I found instmu.1 tlwt :i.t ls 
important. to design the organization to meet the specific problem arJd above all 
to n:aintain flexibility in organization and rapidity of responsible executive 
action. Hence~ a wide variation in the forms of international organization~ will 
rrobably continue. 

Two papers on the availo.bili ty of scientific and technice.1 informn'l i0n cl1c·W('J 
that there is an abundance o:r material readily accessible thanl-;.s to TJASA anu :it.~ 
299 interchange agreement",s in forty-eight countries and its special hrrr,H11'~L·l::L'ld.;;' 
iTi th the European Space Research Organization (ESRO). One hears tbu <'cca~JoJ ... t.L 
complaint of lack of information, but my personal experience, and t.hi::; C<.:.ti t\.~rt~HCL? 

has confirmed it, is that there is just too much information available. ;Jti1~.0 

predigestio1: is necessary, particularly for the benefit of the aevE::loJ.d.r.t: v, ·u11t.r:t1.:~1.. 
which can be so easily s,·mmped by the very amount. available. He muu l. t.hink :.il',r1ui., 
thi~ problem and seek methods of solving it. 

I believe that we were considerably enlightened yt:!sterday on U1e n10.t, 01· of 
international scientific co-operation. A representati vc of u small l!ountr;v toJ d ur 
of their expertise in the analysis of extra-terrestrial material, :.rn t~:xp1..~r1.1 t~l~ 
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sufficient, I am confident., to ensure that it will have an opportunity to analfsc 
r:cr::G of the extremely prec:ious moon roclrn hopefully to be brought to earth in the 
noc ver:y distant future. Although the Committee which organized the International 
Year of the Qutet Sun (IQSY) has been disbanded because its jcb was finished, ancl its 
lineal succ1..;ssor, t!1e Illbcr-Union Committee c~~ ;:Jolar TeX"restrial Physic::; ls 
spriuaine; phocmi1c-lite: :i.':i.';)i.1 the ashes, c.i!e .. '.iB t::L1e;uished Chairman of the 
IQ.SY Committee t.ol:.: us hm·r the scientist:: 0::' scv::nty countries ·workc-.1 t J~;o ther· 
'I:-:;:c r.1utual benc:i::'l ~. A dietinguished Rucr.lc.n scil:i.ltist told us that, in a contin1.1.ing 
_pr:-- ;ramme covcrinc.: 0nl~r ono aspect of the IQDY l):L'.:,3rarr.m.e, nineteen nationiJ 8.re 
c~.iJ.1 freely and :::~rctcmi:~ticully sending OD .;.'..,::~J. h·o.cldna data en arti:2iciu1 
:Jc.cclliter: 1.,0 the Oov:Lc~ Un:1.on for anul;"c.:..£. r~:id'C. is no doubt that in'i:m:m:i.tional 
co-o.9c::ratio11 in bas:i.c scicn-i::.ific rnatte:..'G ir:: a vm·~r :,:eal ancl worth-while thinB and 
is i'Ll-l' ~.e.sier to c.:~·ranae than political co-O£;E:::..·u~i:m. 

The:; i:10.jor IJ!)C.1,,.',:: Poum:s necessarily con,."~!c:~ o.:.:icrutions on a aloba.1 :::..:::.h.: 
::..uv0lvi1 1."S interi:o.c::...:.ino.l co-or,cration o.nl~ 1:c. :.i.::~c11Gtl to three pap(;::i..'S on this subject. 
From th.:.sl? and other pa~.Kr::: we learned the.:~ 1rnsA ho..s tracking and ieleme·cry stations 
in f ::;urtcen othG:L' countries 01" terri to1"i~r.:, c..11 of whom actively participate in the 
to.,Jl:.:. of the va:ciouc ri::two:i..'lrn, that at lea.::: i: ~;hirtcen other countries have tc.!cen 
r;D.:..'·c in exi:c1•iracnts ui'l:h lTASA' s Ccmmu11ica.tio1rn 80.tolli tes, that the usr.m ha.8 been 
co-01c:catinc; 11ith F1·::-.ncc and India in sour: ~·:n,~ .:..•oc!:.et experiments for LK ccorological 
pu:_·poses and ie c ~o.1·cinc; c;:,-o_oerati ve pro~:.:::.:·:~ tG!:' -uith seven others, tlm.t F.i:ance has 
tra.cldng station:: in tlll'Ge other countric:: and th:..1t ESRO has cne in n non-1::c.:1~ber 
[Vi.:o:ce. This exh0.: .. 1::·c.i vc listing ie net coi,lJ?lc ~e: an:.1 I have personal l.nm:lct..:;e: of 
othc.1' similar cases not ]il'esented to this C~iJ.: . .'c1·crnc<? in detail. 

It was when 11c t· ... i.rncu to co-operative c.ctivities in a general cennc, :."cstricted 
~,nl~1• to c..ctivi tie?~ involvine; s:i;,ace technic1u..:., ·cho.t a truly remarkable .:_-; tc:·~urc 
er;:~:}:_;c (1 of op11ortuni tic~ c:;.!~en and otherc :::·cill ~o be take1:.. NASA hue h~.::.1 
collaborutino: sci :ntific uorl:0rs in at le0.Gt cirs:1cy-four countric.:s or tc:..")~itories 
o:t other cour. c.rie~, n.J t;~~o.ct number beinc; a:va.1.l~ble because NASA app1"ovc.l .:.s not 
r.octled tc receive /l'T trr: .. rnrnissicns from ":.;J.~J:. satc.,llites or to receive t::i.1·cc ~ 
transminsions int;en:.~.::,:..'1. -..'01' ionosphel"'ic mcc.nu:·c .. ·.1e:rl'~S. This nti.rnber of c .. ~.t:.;lrcy-four 
is la1"'c;er than 'Ll.i.c.: nt1.mbe1· of Scates pe.r cici1x'l.:..in"'; in this Conference. Ile includes 
n:i.nc·tEen whose cxpc1"irn.(mts have been ca1·1· 5.o.: in IT1~3A sounding rockets) l:..'.t1.r: ched 
in :urteen couhtl"'ies 9 four ·ohose expc:i.•i .. ~.:.;11 ~:: h~.vc liaen cm."ried in so.tell.~~ cs, and 
foti.::: 2lus EBRO ;tor uhou nine natellites ~10::c..: "i.1ccn launched by NASA o,t nJ c'.:.H3t. 
I 1.lo.vc 13ivt2:n these fieuras .Y'.:r. President; :.r: ~:.·Jm: that 11e may be clGD.:.' c.'i.:,·)ut ·i:;he 
( .. ::t<:mt oi' participa:clon in space research l:~,· ::.;:, manJ nations of the 1·10:..·lt. 

I 

Frcm othc1· .::~t~,i;,cro, ,;;c leurned of fur·~lY.:.' oic;nii'icant but numcricall~r l~ss 
ir·._pressivc forms o_· r~J··O.J)e:i..·ation. Cana.dr. l!o.::.: cn:·:cied experiments in r.:iun,~:..ng 
l'Ol..!b::ts an,~ bo.llocL£1 .r':>l' ;:,;_ va other coLm t;:: icr· t'.~K~ hac enjo~red greo.t asc ir· ~t111ce from 
otl:c1·s, no ta.bl~~., thL Un:.:.tc~: f.:ltate~ of Ali1erica. ESRO is a co-operative endeavoul' of 
ten European nations. Several papers described the part£! playeci and the benefits 
obtair1ccl by indi vi~~nc.1 c~outrbl"ies th.c'.)11r.;il co· ·:=i:r1c:.."'a.tivc projects~ The Gccr·ctur~r­
Gencral of the Unit,c'". I!:..itL:mc .Dl"'::,vided ~~ ;:i:\)C:~' on the: Thumba Rance: in In .. :::.::.-. uhich 
ha.s been assistea by li'-·a.r1cc > the Ur~itcd f.ict~tc::\ of America anc.1 the Union of Soviet 
Socialist Republics and has been used by these and other c:,untries. 

In the face o:C these ,;1cnder:ful achic.:,c:.1:u i:.G, 't-lC also hatl tuo po.r:,til'S on the 
nc1;:..1G of developinc cour1tries, this sma.Jl 1rn1:1b1..l"' rui'lectinr;, I thinl;:, o. hi:.:;'1. deCt,ree 
!.:.~· 1111 cert:.::i,inty c.nd 1)m:-ha.pc of reticen CG on ~!1c pa.rt of man~r others. On bciJ.oncc ~ 
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:i.c appears that opportunities in space rcnc~·ch and in certa:i.n applica:i..:L··;ns ure 
im1ced readily available to a11; but th<:rc is a, 1·cr,zidnal prol)1 r-:im c:1,.1:~-:n. Th:~n 
ar.pc.:ars to be one where l"c1a:i::,i vely lare;o it1vc 1J·~nr11 :· ~ tt..L'e needed in order to L~l\.~ 
a:lvuntagc of the ncu technologies anrl wl.1,;,.·1.; ::.·~liable advice is needeJ ~1:r (e~1Gloping 
co1.mtrics. If these deduct.ions from the; . iO.CGl' .:.0..1 provided during session VIII are 
c .. mfirmed by other stur. ics, it is my 1x:lic.:' :;hr.:c this is an area in l1hich ·~he: 
United Nations can 9lay a.n important and r.on:::t:nrnti ve role. The quest.'...Jn ."eserves 
further consi::1erac::..on uichln the United Ht'':J ·)ns in the near futu1"e, 

I have not com.1.1ente:"1 ~lirectly 011 re lac·::.: discussion groups, tlu."ee in number, 
1)ccause of the l<;;nc :.h or ch.i.s report. Tllc lc:mc.::~:1 is., I believe, justi:i'. 'J.od in view 
of the importance o.£' tlle subject. 

J. Rcpor·c on pa;pers pr~:::c!1 ,oa. at thematic session DC 

"Economic., legal and social problems of the e~cploraticn ana use c:C' 
outer space relevant to international co-operation ana practical 

benefi ts11 

Submittec1 by Professor Au Ambr~sini, Chairman of the session 

Thematic session IX was held the morning of 27 Av.gust., immediately preceain: 
the closing session of the Conference. 

Owin3 to laclt of time, it. was possible to read only the tapers whose fundamental 
r1oints were ~ubsequen tly tmderlined by the Chr.i:..·r.1.r .. 11, ·who also thanlted ·,11(; nu ~hor 
o:i:· et1.ch paper. The tir.1G available dicl no~ pcJ"'.1.i.i: further detailed d:i.ncur.:si,)i.~ or 
clo.rificat.ion of the inJ.ivic.1ual subjects, which at times uere controver~!ial. 

Cnly st=ven i)C.J?el"S ·ue1·e chosen for p:"c:: cnt.o.tion at nession IX (not c01.:~:t.ing 
an eighth paper subr.1itted b~r the Republic o~ So.~1 Ma:;}ino, which, however., was not reaa 
be:cause of the abscmce of a delegate fror: ~:,a~ cotmtry ). In fact, noti?i·~h::rco.nding 
the ambitious proe;rarnme: o:::' the session (::v:ieio.1 economic and juridical 9roblems)., 
non a of the seven pup Gr~ tler.lt e:-:clus i vc l~r ~:i ~:1 the social and e conom:;.c 
imQlication s of sr,c.ce c.cti vi ties. 

In order 'Lo i:,rocce"1 :tn an orderl~r :..1t:m1e.:::, ~he seven papers were di v:J.t~c ,:, in to 
th1·ce categories. 1Ihe first, concern inc; f')t~ce o . .9plication problems an: ·~he need 
o: t1isciplining the: poss:lblo ex.[)loi tation Ji' oute:i.." space, comprisecl ~·uo .c ::·_.i..::.~;3; 
three papers conrgriccd the SGcond cateco:·:~, which dealt with incipie:11,.. .in·~.o::\1tttional 
lec;islaci~Ji.1 and the .:.'utu:rr.: prospects of" C.)UCG lc,~iclation; the t.hfa•:J ca.~\j::;,x.·0" 
cor.1p1•ised two papers on e11ccific juridico.1 :1::.·.:i~:>l~ns .. 

It i:: op1,io1.~ttmc t:.) state that pro.ctit.:cJ 1/ all the papers poini:~d ou ~ tl1c 
r;t!C<.: s 9ity cf p1·ovL.'j.i\.; .;:· :':.' t\i J particul~1· :.· 1...CJ.tl.i:,:1.:~n\;m"bs: 

(o.) The rcqui:;,··::ment ·chat order be cs ~t~hlisllcc.1, in the increasing spo.ce 
nctivit:L0s of thi.: va .. :i:ius countricH~, bf t1cr:11n ·.:if ::.. specialized inttrnc:cionul 
or(ro.nizc1 tion ,,ith the; J.)O't1e:c to con tr:.11 n.11,: ~ ::i '.i.'ccuJ c;tG, as well as the mrcl~'.)l"i ty 
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to concede, to deny or to limit some particular use or the exploitation of outer 
space, which the 1967 'Xreaty declares to be the common prop~rty of mt;tnkind. The 
papet>:E of Prof. Meyer from the Federal Republic of Germany i;ind of Mx· ~ Ventacassin 
from France especially insisted on this requiremen'b (the forme:r Sfoke of the 
estublishment of an International Administrative Authority for the Regulation of 
Space Activities and the latter spoke of preferring a public international service 
in outer spa.ce). Prof, Suhkov of the USSR referred to the J)Qssibili ty of' an outer 
space rescue service on a n~tional or international basis, The announcement at the 
Conference that a draft agreement had been formulated by the socialist countries 
to institute a. global telecommunication and television service 'by means of 
satellites underscored the above ... mentioned requ;trexnent" 

(b) The impo1~tance of establishing a. demarca.tion line between air space, 
subject to the sovereignty of States, and a demilitarized outer spaoe open to all. 
The paper of Prof. Meyer with noteworthy :reasoning dwelled on this requirement. 
In this connexion, attention was drawn to the fact that the Untted Nations General 
Assembly has assigned to the Legal Sub~Committee of the Committee on the Peaoeful 
Uses of Outer Spac:e the task of studying the establishment o:f' suoh a demarcation 
line. 

t'1hile session IX was basicallJ' in accord r~garding the two requirements, it 
seemed to be divided regarding the urgency or fulfilling these requirements. 

The two subjects mentioned above were disc:ussed before the meeting of 
session IX in a 11 group discussion11 with inconclusive results. 

It seems advisable in order to bring about useful co~operation that, in 
future conferences, an opportunity be offered for a. more detaileQ discussion o:f' 
these important legai problems. 

I 



IX. H!GHLIGB..i:S OF P~PERS PRESENTED AT THE CONFEEENCE 

'Ihe following is a summary of the salient features of' the papers p1•er.entec.l 
at the thematic sessions of the Conference: 

I. Commu11ica.tio11s 

The very· nature of the new technique of sut.elli t~s commnnication presupposes 
international co .. operation in one fo1•m or rn1.cther. The views expressed by a 
considereble number cf orgenize.tions and experts imulc1 seem to indicate that the 
broad objectives of such co-opel'etion might include the follouing: 

(a) To ensure the u~e of satellite communication i~ the public 
inte1·est for r1eaceful I>urpoE:eS and i'or better ux1.derstcndina 
between nations; 

(b) To ensure the availability of satelli tr= communication to all 
States> irrespective of the stage of their social, economic 
and technical develo1"lment, on a global c.N1 m.,n-ciscriminfltory 
basis; 

( c) To p1•om0te organizational ancl e.dninistra ti ve forms pro vi cling 
equitable access to communication satellite r-:ystems, \7i th 
special regard to smaller countr1.es and developing areas; 

(d) To provide proper access to global and regional com~unication 
satellite syste1ns by the tJni ted Nat:i.ons ana the specialized 
agencies; 

( e) To ensu:t•e equitable use of the raclio frequency s1:iectrum: 

(f) To promote harmonious integration of satellite communicetion 
facilities into present and planned telecorr..municstion netwo1·ks,; 

(g) 'l'o promote favourable conditions for institutional or professional 
agreenients ene.bling mass medie'. to increa.oe the exchange of news, 
programmes and programme materials; 

(h) ~o encourage the use of satellite communication by different users, 
with special 1•egard to the -development 0:f' broadcasting and the 
flow of educational) scientific and informational materie.ls; 

These subjects are of brae.cl concern to many organizations. 

The Internation~l Telecommunication Union (I'IU) in particula~ has the authority 
and competence to play its part in the orderly development of inteTnational 
1:rtonda:rdo und associated regulatory needs, incluc1ing~ 

.. 57-



/ 

(r::,) Ef.1.·.~ctivn rJ.llnuat:i.on vf the fl'c:qu,mcy :.1pec'i:!'urn tr ricC'on.nx,1.lete thG 
r.;atcll.i. L':! 11c,rr.mnn:l cr.:c!.nn i: /EtC?n·::. of thG futul'c: 

(b) Re,:·1 otr-.·i;.:..:)n of rr1Ji'.:l f'reguenc:y a,:oig?.1:.·ents tl'..1 r.',\O i.ll hcn'1Ylful 
int~·.~ff.?rencu 1"0 i.: een serviceo · 

( c) Ectablishirirr, conditions ri·ovi1!ing '3ai'egunrdo in the 1.1r.:e of orbits, 
:,1arU. c1 · :.,11 ly tho cquatorin l orbit. 

Its a:rer~ of com:1'.;tencc could, in fact, 'bc-: e,~t<:mdG(, ti:· the ao-(n:c1inaticm of' 
nll taohnical anc'i O!lerr.tirn1::.l OC·:?ectr: , <f srnce C(.1n:mm:licat:i.cri r:yr.:t~111r; in 01t1e1· to 
:'Vc;,ic1 tmdue pr0life:ro.tion ,·,f seriarnte ov:::rtcms anc': th,., bl,ili t .. :111 ouplj,cat:i.ons of 
C,..)ci·crtt1,,; effort, r.1"'11~gernent ··;mcl cucts there thit ,:cu1~·. t..?.1ta:Jl. 

In co-op<=:1',"tion ··i'.tth othe1· r.t,c'! 'i.es, such aE; the Uni·tea Nationr· Development 
Progr~.mme, ITU should also be in a posi·cion to give technical and possibly financial 
arc.:i, ctonce t.:· Mcrn1Y.?r :3ta.tcs, p·u·t:i.cula:t'ly the a<1veloping cnLmtrior.:, for the st~rvey 
c,·f' thei:t c0r1,rrunj,c·· ·":lon n<:ec'lo ,md for the clevelopmcmt of thei1· uomestic nnrl/or 
rer,i,:m·::1 'J. c:c,J!,:~nicat',ion f'o.cili ties so they may ma~(e ef'fecti ve use of c:iace 
cci-:,r.u1,:.c."·t:l·.,n. Unitea Natiorio si;onso:rshi:) coula help tc. P.nsuJ;e that the lut.m<!h 
·~f TV t ·1te-;l 1.i tes by advanceu nc.tio11s for clevelorinc; countries is not pre~icatN: 
t·c, the nt,··i~G ~f the political equation between the countricc 1.nvolved. 

With respect to UXi!ESCO, it could, in co-orv?rat.inn wi+h r•f>eioPn1 br0nncastinc: 
unions, play an important role in aspects connected with the use of space 
co~munications for promoting the free flow of information, the rapid spread of 
education and greater culturaJ exchange. 

No single aevolc..;:-ment r~n perhaps olter the ftice of the ae,·eloping countries 
J.s televir,icn ~ tVi1.'telli tes can. The social, DOli tic al and legal ir.it1licrtions 
irising out vf the dependent 11olcc causec1 by this c1eve101::ment are mo.ttern 
for se1·-tot.w cma ure;ent consic1e11ation by the international corr:muni ty, as a:ce the 
tn'.:ljor problemn rrG!'iented by the r,otentia.1 use of such a i:owerful medium as 
telev:i cion fc,r :;:ecei.)tion via s3.telli te in individual homes J specifically in 
c,:iuntries c,utside the one in-which the progranm:e originated. The potential cf this 
servic~ i:·mrrr.mts the technical ana ac'1minist1~ati ve effort which will be re(lui1•ml 
to ~ffect an int~rnntion~lly eccevtable solution. 

II. Matecrol0ny 

weather is by i to very natm:e world-1drJ0. lcinc~-range weather forect'-lr.ting 
neccssi tateo rwcurai.,e three dimensional c.1:ioe:rvntion:::: of the who lo hnr,:tr:~1h~'l'.'a. 
Now, with the adve11t of the c1:1nce age, r,1otec,rol0t:,iE.Jts can obt.~in the teiolr; tb.:';ly 
need. 

It 'Ls pe:rtinent to 'r.cco.11 that the Uni tee'! Nutiune app1·~cJa.tGcl. th~ 1:ctential 
value c-:i.: the ne.: techni(:uer1, · lrnn, in 1961~ the General "nnertbly acopted r,:so lutio11 
J.721 (XVI) directing Wlv:O to study, in the light of developrnen~s of outer space., 
~m.ye of ac'.lvancing our 1,nowledge of' the atmosphGl'i:' and of develo;,irir~ ~,c,'lther 
forecast:tnG capnbili-c:iec. The resmlt wao the adoption of the Wor·ld t,!eather Watch 
(rnrH) in 1967., m1t\ in responoe to General Aosenbly resolution 1802 (XVII), 

WMO and ICSU urc jointly planning the Global Atmospheric R,;seo.rch Progr:rn1me (GARF). 
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Tho 1P.1H and GARF /OPlcJ rr;. t th.: sth(~r i'<:11' 1mr1lvn11 lnt the: voY:if.1Ur: 11 nl.:i 11e;, 

act:i0110 iu the la:t'6~-r.;c:ale p:ti:,r.;ecccr:. 'Ihe r:;1cr.ont ... c;n.;r rr0r"p-·ct ic 'Lhxc ri l'apit:J.y 
:,:i:.erging ccience &nc; a dcr1.'olc,T:dng tcchm,l.,{:J ct.ff, 1:,11: br1:iugh't :i1r~t· hnrnc ;,:,f i?: ".lL 
inte:cnatiJnal encJ1;avour to un(iorrJto::id tho:::r~ 1':mtm:t:a e: f ,:,ur ,,.,tff.c,!:,·,her:i n 
environment 'that oo intim0tely in:£'lt~ ';Inc,:; r 1n· <1'.'i 1y liver. 

r·1hen the basic princi:1ul fcJrceo in the atmosphff.r • 1111(1 tlwir ·Intf::r.'let:l~,rn:: ir:i 
1.,ui1 din13 tho ueather :-,re f':lr:ially Lmderetood - & pre11 equi:;i to ft..·· :"/CJ :'.",l'· g:r,<JrH1 r ,. i' 
i:v-,thcr control ... con 1r,ea0Ul'i.;C be untlerta!ten to rr:odify wee.thel' fC·:i ri,~n 1 o 1'lo11ei'i t? 

i:nius, int~rnational co-011GrDtion fr.,1· thG e:r.plr.1ro.tion of the ntmoophei·,~, 
Gs sen bi 11 i'o:r the succeos of these 1~rogrnn cies, Ct';nti11UGG ui th the t1·0nc1 :rec,)gnizec1 
lon~~ aGO, when the Intern;-·tional Met,<.::orolr gical Orrr:mizaticn, p1·odeceor:or of T.NO, 
wns c:rectca in 1873. 

Eut still, there are two subjcctc ·1hich require the full sur)r:<." rt 1..1:f' ocientii'ic 
agencies and 1nternation0l space organizctions: 

(i) lfue 11ossibili ty of a global meteorcloaical rocltet ~1etwo!'lt 
(1;".voted to a regular 11l'Ogramme of synoptic obcervoticnc 
:m<1 to tho otuay ol' speci~l problem8. Such o :.JTOgramme t:ill 
requi1"e th\:: yin'i"tici~"lo.tion of tevelvping countl•icc; though 
the cost of such a. sust?.inea rrorJrC1n:r; 1e is net irc0nciderr-i'ble. 
Through caref'i..:l conside:rr.t:ion of ccientific 11esd8, it is 
:~oooible to obtain subctanti31 J'"nc,s:•leclge fro:-, limited 
proerurr:r.,es of :i;r;,c1-:et l~unchinr;c. 

(ii) 'I'he otur)y oi' the: i.·olitica.l., lagGl, econordc m,(1 c;:,cii..:lo~ic•;l 
conse~t1.enceo oi' r"!elibei•ate lo1·r;e-oc,~1lo .1Glithcr Y:cdif'i~~ti:.:in. 
It io bccomin(Z inc1·eardnrsly clo'.?1" that th..:: ~i:r:oble;r'.1 of ·_~-:.t~11"':t1 
modifice.tion io pciBcinr;; rrcm en ~ra. cf intollect.ur"J.lly unr ... sci:"linrc: 
opecul0tion ancl mere or lDr.i:: op:.:c:.rtunir.;tic field ·_;x1if·l'Jmen·~"ltim·1 
into an era of rational organized inCjuiry that ~:511 ~,cu:i. t 'the 
exploration of an oln.ost cnlimi ted o.rruy of c1elirG11 ?te intm·-..·,Entic no 
in natural 3tn;ormheric ,1.1·ocGnF:es. ... . 

1Jhen the form of intern::.tionrl co-01:it:J1·otion tmii;uelf establishe(1 ;:i th thl'.? 
HffJ o.nci G:'\RP fully c11erai'c;s 01,. ,1 continuinc bno:i.s, the; wc,:r11,1 .1ill experiEnc~· 
nn ~xer,1ple of what can b.a ochiGVGd :i'rc,m the a1,11l:icnticr:. of' o,"ace scie11ce nna 
tcchnoloc;y for the benefit of :?.11 i:1nnkint. 

III. N~vi~aticn 

Modurn meri.l1G c1:r t:.·ano1ortotic1n are 11 c,::-idly fJh1•in1dng clistanc~s i11 terms of 
travel c,n ea.1·th. ~he number oi' 1:rim::angerc trcvcllin~ ~n1..1 c~r:;o hm.1.dl~t1 hm,; 
inci·~ased steadily ond it is entimntcc1 th'.'·'l' this nut:ibGr ~Jill inc:i\~nse 
threefold. 

To cope with this si tuntion, tr::msrcort:::,tion continnlls to iniprovc, stressing 
:f't;9.tures such ns increCTGer1 ::peed, l0r3er sire, etc. Traffic deno:t ty i~ i:ncr~osing 
atir~ will cC1n·t.inu0 to increur.:;e ce,noiderably beth in the o.ir nnd on the sea. 
Conr,estion on '.1lra:,1_1y emttn·~tea 111.·ut~s (like rdr possfige over the North "·tlcmtic) > 
reguireo opccinl itt~ntion. 
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The• .increase in traffic and in speed places heavy de: nr..ds on 
nnvi1~ntion~l techniques. A considerable amount of research is being conducted 
to use sp:1ce techniques for navigational purposes in attempts to achieve 
ini:·rco.:Jed safety, efficiency and regularity more economically, both in air and 
sea transport operations. The term "navigation" encompasses many functions other 
than poDition determination alone. These include: 

( ·") Pn:::i tion .determination .service for,: 

(b) 

( i L) 

(iii) 

On-board self-det2rmj_natio11 by mobile vehicles; 

Irdependent or remote determination of all mobile 
vehicles of a given tY1?e (ships, aircraft, etc.) 
'or traffic central Ul'r1:cses ( assure.nee of safe 
separation); ~ . · 

Independent or remot·:: determination of all mobile 
vehicles that can assist in search o.na rescue 
o~.·erations. 

Cc,i:,1 unication se1·vice fc:·: 

( . ) -_l 

(ii) 

TJ.::>.ffic control and operational control; 

Rel,' ,r of independently determined posi ti0n information 
to n~obile vehicles or other ground-based traffic 
control centres: 

(iii) Relay of search and rescue instructions; 

(iv) Hclay of environmental dl3.ta and their forecast to 
8.nc1 from n:obile vehicles, i.e. weather (including 
cl2ar air turbulence), ice, sea state, solar radiation, 
obct£uctions (free floating belloons or buoys, etc.). 

( c) Te-10:.ietry service for: 

(ii) 

Monitoring of certain mobile vehicle sub-systems to 
;1r--,vide automatically data for independent warning 
~nu CTround recording of performance for vehicle 
maintenance and/or accident analysis: 

Automatic monitoring and reporting of the environment 
encountered by mobile vehicles en route to providE: 
information automatically to an envi1·cnm2nt survey 
D.rt("i forecasting system. 

V· 1·ic:,11E GyctC::rns involving satellite spnce techniques combined ,d th existine; 
b chnj qur.::s o.:re uncJer study in different parts of the worlc] anc-1 their techni.cal 
£.'r~1.r:J1,·i1:L i.y -La bcine assessed. But the unresolvec1 questions in the field of 
n-1vigr1t.j( .. ~: G Lr~llitec ar~= of a geopolitical nature. Little l)rogress can be rnade 
rntn r;1.1('}-1 r.ir·tters are setth~c1. !J:his include::: guest:i.onc such as: 
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(i) Hew to select the sites of ground stations and hew to 
distr·~butc them. This in great part must l:e answered from 
the viewpoint of interr.a tional co-operation, and m.,t purely 
from a technical assess~ent. 

(ii) \·]hat kind of radio frequencies should be 1_1:sed? 1Ihe 
allocated frequency bands by ITIJ fox• satP.11.ite navigation., 
accorc1:i.ng to preliminary investigations, 1.?ill not be adequate 
for implern2ntation of a satellite r.P3.Vigation syi:iterri f'o:r civil 
use. 

(iii) 1-iho will bear the syst12m costs? The characteristics 
of the over-all navigation satellite system should be 
determinec by ap:9ropricte trade-offs beti-1een the 
technical and geopolitical factors involved. 

For many other similar questions, co-operation and co-ordinaticn between 
many organizations ?nd bodies inte1·ested in various as::iects of s~:iace o.ffairs 
is l?articularly important. For example, there might have to be an internation'3.l 
agreement to create a marine traffic control agency and to emi:ower it to perform 
this function on the principal rc,utes across the oceans and along the coasts, 
and the sea areas outside the ')rincipal harbou1·s. 

IV. Earth-resourr!es surveys and other Stace 
~~-~niques of Eract2;-c::i.l _.Eenefit 

AdvG.nces made in research during the last year have shmm the tremendous 
potentie.l of earth resources surveys from aeros:)ace vehicles. It has been 
demonstrated in pepers presented to the Conference that the developing countries 
have in this area the best opportunity to derive practical benefits for their 
nationel development. 

The applications of satellites to the existing and potential problems of 
:-:1':inkind here on the surface of earth ere many ana real. They must be explored 
ana put to use, as appropriate, for the problems that they msy belp to solve, 
such as food production, water conservation etc. are critical. 

Eut when expensive data-gathering eircro.ft ar.d instruments are involved, 
interested countries must find meo.ns of sharing equipnent ar1a programmes, ana, 
therefore, joint programme:=; for specific regions, as a minimur1, shculd be 
considered to this effect. 

In some cases,this international co-operation could e~sily be achieved 
through international associations alr2aay established or ui thin the framewor:: cf 
programmes and projects in development. For instance, international co-operation 
in the field of hydrology thrnugh UNESCO and the Inter~ational Hydrological Decade 
will be useful in establishing resource development, and in geography and 
cnrtography by the Geographical Union and the Pan 1~merican Institute of Ge0,gr1::.~'hY 
and History, or in g'3odesy through the International Union of G120desy and 
Geophysics and COSPAR. 
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It is considered that international co-operation could supplement bilateral 
agreements in four broad areas: 

(i) Legal aspects concerning the security of data obtained; 

(ii) The best ways to transfer the technology from countries with know-how 
to less developed countries; 

(iii) To create the awareness of developing countries to these new techniques 
and to their need to use these technological inputs in their 
programmes; 

(iv) To help with financial arrangements, especially in cost sharing. 

Further, it was suggested that the first steps would be: 

(i) 

(ii) 

(iii) 

The establishment of international test sites having physical and 
cultural surface patterns which differ markedly from country to country, 
r.nd that will be available to all Members of the United Nations. 

To meet training objectives, regional or international centres could be 
set up in conjunction with 

Ground receiving stations serving groups of countries. 

The implementation of this world-wide effort would offer developing countries 
a chance to leap years in the technological cycle, it being difficult to overstate 
the importance of this technology in its sociological impact. 

V. Biology and reedicine 

The outstancing scientific and technological progress made over the past 
... !ecade,especially in the field of astronautics, has given rise to new branches 
of science, such as space-biology, astro-botany and bio-instrumentation. 

In this area, the efforts have been concerned chiefly with enhancing our 
fundamentsl understanding of biological phenomena, which include a component aptly 
termed bio-engineering. 

Space biology and medicine are confronted with a wide range of tasks. 
Progress achieved in this field will promote not only future development of 
astronautics: but also of health service, industry and agriculture. 

Rich experience accumulated in the fields of automatic processing of 
pl:y!=;iologicr.: 1 information, computer di11gnostius P.nd prediction of discn.scs is 
r.: .. lre~rJy being used in pu.,olic health. On-boe.rd medical r>,pp•,.ro.tus with ncccsst ry 
mc.ilif'ic.::_·ti.ons c~n be widely used in clinical mcdicin8) since it is of' :i, sm::tll size, 
less ·..;rcight. .. nd of higl1 efficiency. 

Ap1,lied microbiology has attracted increasing attention Ov:inr..; to its potenti:il 
impact on society, which obviously now faces a number of rapidly growing dangers, 
most of wh~ch have microbiological aspects. 
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First, there is the deterioration of man's physical environment, particularly 
in urbanized areas. Secondly, there is the food shortage in developing countries, 
which appears particularly acute if one considers the protein supply. Finally, the 
population growth as such increases the difficulty of guiding human ecology. 

In all three sectors,microbiological studies initiated by space research are 
likely to provide a powerful stimulus and a source of relevant innovations. 

VI. Non-Pp'"'.CG A-PPlic.'ltion8 of spr>ce technology 

It has become clear that the availability of new technology is today as 
important to national and regional economic growth as are the availability of raw 
materials, skilled personnel or a communications and transportation structure. 

Countries actively engaged in space research develop their indust.~es by 
introducing technological processes and new material required by the special 
conditions of space missions. This entails (a) scientific research, and 
(b) the training of highly educated experts. But space technology is not an end 
in itself. Its effective use constitutes a major and extanding national resource, 
1vhich can broaden the national technical base, increase the rate of economic growth 
and help to raise the standard of living and capital income of a country. 

But many keen students of the subject believe that the most important "fall 
out" has been a growing understanding of the techniques of systems engineering and 
of all the intricate processes and procedures that bridge the gap from the first 
conception of a complex system to its final functioning. 

The developing countries t·?i th restricted means, not having the material 
resources to take an active part in space reoearch, are only "onlookers", with a 
limited capacity to a.bsorb and use the new technologies and capabilities. 

Although some excellent efforts have been made by the space Powers to 
dietribute the knowledge nationally and internationally., it is necessary to help 
the developing countrieo to introduce the new technology, and the way that has been 
suggested is: 

(i) To encourage and support through United Nations codies the access to the 
new technologies by developing countries~ 

(ii) To form a United Nations fund to award annual grants to scientists and 
experts excelling in the application of space technology. 

That can be extended to develop the managerial capability and the leadership 
necessary for the co-ordination of programmes directed to the solution in food, 
tronsportation, housing and corrimunications and othe1' social needs which are areas 
of great concern to all of us. 

VII. Education and tr"ining 

The prerequisite of any space prograrrme is the availability of trained 
specialists. The provision of adequate a11d well-adapted training facilities is thus 
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one of the major outside inputs which developing countries will require if they 
are to participate in space proarammes and reap practical benefits f'rorn the results 
of space exploration. 

The training of scient:i.sts and othe11 specialists in the field of spe.ce 
rese:".\rch canm,t be concei vecJ outside institutions i:;ind agencie8 actively 
I)!:,1rticivatina in space explor.ntion. ReliGnce ho.s Do far been placed rnainly on 
bilatoro.l and rr.ultilateral arrangements with countri~s leadinB in this ficlc1 of 
reoearch cmcl substantial proc;ress hc.s been achieved in ·i;l1is ·.ray. However, i·c may 
hapi:en as a natural consequence of ·chis st:::tte of a.:ffairs that the trainine schemes 
\Till be :i.nfluenced to a con::;ic1oro.ble degree not only by the needs of the less 
o.dvancec1 n:~i:Gion, but tJ.lso b;r,r the current rese::irch and clevelopment trends ,;,rithin 
the leacline; country. This .:~ukes it difficult for scien-t;ists from developing 
rGc;lons to adjust to the worl~ assignments they are given when they return to their 
ho1,1e country and so encoura.ces "bruin-draining11

• 

One mit:;h't presume therefore that for many small ana medium-sized countries 
it would be much e~sier to embark upon a joint space undertaking., be it only 
training or a more advancecl project, were thEJt cu-op~ration not only bilateral 
and multil~teral, but truly international. 

'Fi thin the f:rameuorl·, of existing :international agencietJ, the ffi.cilit.i,cs 
0.vailable for eclucati.on anc1 training in the S-r?ace field are those p:rovideC:l at 
the Uni ter1 Nations ::::::onoorea range nt 'Ihum'bo - The Thumba Equatorial Sounding 
Rocket Launching Facility (TERLS) - ana by the specialized agencies concernGd, 
principally ITU and HMO, who organize,inter alia, periodic workshopiz: on 
comn,unication satellite technology anclonmeteorological satelli tefJ respectively. 
UNESCO and IAEA also 1"lroviue train:i ng in fields of relevance to Sl)ace research. 

At the regional level, facilities available include those offered by India 
at the Experimental Satellite Communication Earth Station :Lt has established 
at .f.\.hmec.abad with the assistance of UNDP and I'IU. Courses are off<.:rec1 the re 
to Indian ana fore:tgn engineers and technicians in all phai:;es of the clesign., 
construction, opexation and maintenance of a communication satellite earth stot:ion 
and in the technolo& of corrmunicati.on satellite syotews. ~e Inter .. American 
Corur:'ii ttee for Space Research and the A1·gentine Space Commission have, for their 
part, organized a '.Latin .American School on sr,ace Physics in Ba1•iloc.:he, Argentina, 
while the Euro:1ean Space Rese.:.1rch Organization 8rranges scdentific round-tuble 
conferent'cs and '.:.l8o T>GL•:i.oclic r;;urnmer cchoolo anc1 colloquia ,,n space science and 
technology. 

"Jhile the value of these facilities is recognized, it is felt the time has 
come for undertaking a fair and imriartial !?.EJSef!Oment of the i1.eeds and op1)0l.''buni tieii 
facing the: less develo·oed nations in the field of space E.H:luc!ation and tri:dning. 
'Ihe t~sk which should be undertalcen unc1er the aegis c,f the~ Uni tec.1 No.tions would 
cc,nsist prim~,rily in: 

( i) co .. orr1inatinn the tro:tning facili tier.: offered by the. States 
11:;n,~:ine; the cpaC.!e effort s.nd by the :relevant United Natiom: agencies 
end region8l organizations; 

(ii) Exarriinine; the present training needs and provi(1i.ne the necessary 
GXi,-:,ertise in this rJomai.n, if requected; 



(ii.i) Supervising the training programmes snd suggesting new directions 
of training should the neea arise; 

(iv) Organizing United Nations-stonsored conferences, symposia, training 
courses and regional seminars; 

( v) Publishing or organizing the publ:i.clil.tion of' directories, bibliogl'aphies, 
abstracts and reviews relci.ted particularly to space training 
(fellowships, courses, congresses, conf'c:.i:enceo); 

(vi) Providing fello~1ships and travel grants. 

It was suggested that consideration be given to cree.ting Ni thin the Uni tea 
Nations a committee, commission or agency ,1orking aJ.cng these lines. 

VIII. International co-operation o.nd opportuni·;;ies_!or 
participation in space r~ooorch and applications 

The exploration of space and particularly space applications would appear to 
demand international co-operation on a 11ide scale, and one of the objectives of 
the Conference was to examine the opportunities available to non-sr>ace Powers for 
intarnationo.1 co-operation in spree 0.cti vi ties, taking intc· t=iccount the extent to 
which the Uni t.ec1 Nations may play a role. 

In terms of reE:olutions unenimously acceptecJ by the: General Assembly of 
the United Nations, nations already engaged in space :1ctivities have an obligation 
towards non-space Powers to help them get involved in space programmes ( \Jhether in 
the field of space science or applications, or even in the broader field of 
technolaay), oo tbe.t these "latecomers" can successfully undertake na,:;ional ur 
l!iultilateral programmes compc:tible with their national objectives. Such prog1•arr.meE 
must be related to funds which nations can devote for actual implementation with0ut 
having to au11licate the research unc": develor:-ment already carried nut by the space 
Powers. 

The first deceae of outer space research has witnessed a wide variety of 
international co-operation. Many ongoing programmes of a substantial character 
mcke it cleP.r that opl)ortunities for space co-operation can be found with a number 
of nations, with regional organizations like ESRO, EL:CO, with the INTELSAT 
consortium, and in a more general sense., i'li th the specialized :igencies of the United 
Ne.tions like ITU u11cl 1%10 and 11on-aovernm01T~o.l o.e;encies like COSPAR ~nd IAF. 

The two sria.ce Powers, the Uni tee! Str·tes of Americ~ ~.nd the Union of Soviet 
Socialiot Reriublico, are co o:;ierating with a large number of ccnmtries in v:: .. rioL:s 
aopects of space i·ecearch. 

( i) The Uni tea Gt(.t.eo of America., bes:i de11 colla'J:orating with a lt11·ge 
number L)f cc,unt1•:i.es in sounaing rocket 1;,r,~·~rm11nws, h1.:1.s, either C'n 
a bilGtcrnl f)l'.' mLilti.laterel bao:i.r., nloo lmmchcd, fre?0 0f C',.,st., 
so.tel li tc.w desic:net1 anc'l fabricated by other count.rit.;o. Thl!! 
meteC'Jro10~1;icnl satellite system uith the .\PT grouna uystem launch .. ~a 
by the United States of America l)Grm:i.ts any count:•y in the 1:0:r.•lu to 
r0cci ve :i.to weathe:r do.ta on a rr,utine bnsis c.t. negligible ccst. 
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Many American universities co .. operating with the National 
Aeronautics and Space Administration of the United States 
of America, provide a variety of op~ortunities for training 
and participation in various space disciplineo and projects. 

(ii) A co-operative effect of great interest to developing nations 
with serious internal communication and educational problems 
is a future project, wherein the United States of America 
intends to place at the disposal of a specific developing 
country a United States sotellite which would broadcast 
television programmes directly into small inexpensive 
vill~ge receivers. 

(iii) The United States of America communications satellite progra~me 
has, from its inception, placed heavy emphasis on international 
co-01:,eration. The Uni tea States has a new progrrrnme for the 
launching of a series of five Application Technology Satellites 
(ATS) and welcomes the :po.rticipation of all interested nations 
in thiz programme. 

'I'he Ecviet Union also co-operates with a number of countries in systematic 
0boervations of artificial earth satellites and the study of results obtained. A 
-programme i7i th France envisions the launching of a French satellite by a Soviet 
roclrnt. 'The Soviet Union is an active participant in the planning ana 
implementation of the 1·~orla Weather Hatch. Along with seven countries, the 
Eoviet Union has announced the establishment of "Intersputnik", an international 
communication oatellite system open to all countries who ~dsh to participate. 

From th,: experience gained so far of widesprecd co-ope1·ati ve efforts in 
the field of ~pace activities, certain broad conclusions are obvious; 

(a) A vast amount cf scientific and technical literature is already 
availc.ble and can be obtained by o.ny developing country at a very nominal cost; 

(b) Some facilities for the practical training of personnel in various 
s11ace prograrrimes are also available. Specialized ·~raining in space progrcmmes can 
be put to best use only if countries have definite programmes. To train personnel 
without an c.dequate national programme may result in the emigration of trained 
personnel to countries where such training can be applied; 

(c) The implications of domestic apace activities should be carefully examined 
before committing resources and personnel. 

With the limited resources .. both financio.l and in trained manpower - available 
for space activities, many of the developing nations more often thon not are 
faced with the difficult problem of making a choice of the right space programme 
which should be implemented in the national interest. To assist the devclopinc 
count1•ies to make the right decision, it would be very helpful if they were ,~·ov JL1~Kl 
ui th balanced and competent advice by an independent organization on the mer:i tc: or 
drawbacks of the different projects suited to the country 1 o needs, their financial 
implications, mo.ntJoue:t requireme:mts etc. , and suggestions :f:'or co .. operati ve 
ai•rangements, if any, considered desirable. On the basis o:f' such advice., the 
r,olicy ... rnalrera of developing nations could cc.,nsj.der the various projects in oll their 
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aopects, lrneping in view the available resources, ana decide upon the projects to 
be talcen up for GXecution. A Centre for Information and Consultation under the 
auspices of the United Nations is suggestea for this pur~ose. 

Co-operative programmco of t:,utua.1 bencfi t between countries having different 
levelc of technological development is difficult to achieve, since each partner 
expects different benefito from such co-operative arrangements. 

Participation in space application programmes will be for some a means of 
commercial development, for others it will provioe an opr;ortunity for technological, 
scientific or industrial progrecs; and for still others, it will be the tool 
necesst.1.ry for solving a large-scale social problem .• 

For co-operation in the space fiela to be successful it must be organizea 
in a sufficiently flexible mariner to satisfy these diverse yet lecitimate 
motivations. Otherwise, there is e. great risk that in th~ space fieltl, as in 
many other fieldo, the mechanism of co-operation will rc~mlt in mr.1dng less 
developed nations pay uhat to them io a hi13h price, in exch:n1ee fc1r a service 
usually too soDhisticated to meet their neeus 0r to be truly cost-effective. 

Many of the votential uses of ~pace technology, such as the use of satellites 
for direct broadcaots, air navigation control, ,1eather prediction control and 
~arth resources, will require international consensus for identifying common 
interests without detriment to the national interests. There is little doubt that 
the evolution of space technology ilill inevitably lead to an ever increasing 
gap in technology between the developed and the developing nations. One uf the 
prime tasks of agencies 1·esponsible for international co-operation should be to 
devise means to bridge the gap. 'Ibey should, of course, as hitherto, continue 
to provide encouragement and leadership in taking co-operative e.dvantage of the 
new practical applications of space technology, which is bound to be made possibl.e 
in the near future through developing technology, and play an important rcle in 
develo-ping international operating arrangements. For their effective and useful 
functioning, international organizations should be structured in such a manner 
that: 

(a) They look pe.rtiCl1larly to the broad needs of the international 
community. They must not be oo fragmented or so limited in their competence 
or jurisdiction so as to fail to meet these needs; 

(b) 'They must remain close to the scientific and technological 
aspects of space activities, so as to match international arrangements to 
operating realities; 

(c) They must encourage the initiative of individual nations or 
e;roups of nations with the capacity to devise and conduct operating space 
programmes; 

(a) They must retain flexibility to adjust to unforeseen developments in 
technology and applications. 

The functioning of multilateral organizations lil-:.e EL:CO and ESRO shm:s 
that it is possible for a number of' countries with different levels of technology 
anc: economic status successfully to r>a11 ticipate in a common rrogramme and derive 



benefit fl'om such joint participation. An outstandint3 feature of' the European sp:3.ce 
r:,ro~ramme is thst it is being plr-mned on :,,. very broaa besis so that nll 
11artir.ipa.t:lnc; countries have an opportunity to partake in a segment of their own 
choice and cui tec1 to their requirements within the over-all programnie. 

'Ihe INTELSAT hao ntterupted to construct an organization which provides a model 
of joint fj.neincing, pooling res~)urcen, aha.ring the benef'i ts of resear,:\h ana 
c1evelorrnent,, n.v0iding ,;,iaotcful aL1:1lication and putentially harmful interferenceo, 
provirJ:i nr: ·1 voice for all r•'l:rticipante in rolicy-maldng Rnc1 ensuring co-cperation 
for the mutual bcmei'i t of nll pa:-.:tici11ants. The progreso rri~ae by this o:rganization 
in tlw.1 perioa of fanr yec''.':'S in the utiliz,ation of a new technology demonstrates 
thct oueh r:,rr,tmizetions cDn u~e;:fully con-t:ri bute to the Bearch for effect~·, e anf 
we3ningf~l co-operation. 

The Cornrri ttee on the Peaceful Uses of Oute11 Snrrne of the United Nations is 
at prezent the "focal :;oint fo1· co-npe11 ation in th~ !1eaceful explo1·ation and use 
cf outer space". The Committee is a~sioted in :t ts work by t\:o c.mecializea 
:Jub-Comndttees;, a Legal Sub-Committee and a Scientific and Technical Sub-Committee. 
•Ji th the incrmwe in thG extent and scope (."'If s~1ace o.cti vi ties undertaken by the 
membe1· cotmtrien, the work of the Ccmmi ttee is bounc1 to inorease consic1erably in 
che near rutu1·e. 

For a large variety of reasons, international co-operation in sr,ace is n 
complicated pr0blern anc1 hou it shoulc1 be mC;t will vary with the ty~,c of 
c,.)-npcration requi1·ed. There is, ho,1ever, little doubt that a11plications setell:i te 
programmes, in r;articular, provit'1e both a challenae ~na on or,portuni ty te, bring 
the n:)tions 1,;,f the worla closer together, and utilize this new technol(lgy to asoiet 
the c1uest of ell r::onkind for a better liof'e on earth. 

IX Economic, l;:gal and socia~ 12robl!3mS of the 
~Xl)loration and use of outer suace r:e:levant 
to international co .. opel'ation and 2£~_£tj.cal 

benefits 

The development of space l~w uns traced and the r.o si ti ve achievement in 
efJtablishing a legal o:rc:ler in outer space ,ms ernphaoized. This achievement included 
the conclusion of the 1967 Treaty on Princivles Governing the Activities of States 
in the Exvlorction and Use of CutE=:r Space, i11cluding the Moon (lnd other Celestial 
Bodies, and the 1968 Agreem~nt on the Roccue of Agreements, the Return of Astronauts 
~r.d the Return of Cbjects lcunched into Cuter Sface. ~he provisicns of thes~ two 
in.:::t:i: i;.~tLnto w3re. examined and appraised. i·!hilt. they repreoentea pror~ressi ve 
dGvelJr;:trent oi' s1;;ace law, it was i'o und ·i:hat w.a.ny of thet11 required further 
clr•l:oration. It ·was also :i;:ointC:.;d \Jut tr.at some oi' the existir. .... ; provisions wer~ 
eubje:ct to interpretation by individual States or.a that uniformity in their 
interpretation anC implerr:entation called for interr.atic.·rnal co .. operation. In this 
connexion, conaideration was ;:;i ve;n to the interrelationship of' economic, legal, 
cultural and social aspects of sp~ce activities. 

Attention was also drawn to many questions relating to liability for d~mage 
caused by objects la.unched into outer space, such as the environments in which 
injury occurred, absolute liability., joint and seve:ral liability, li1ni tation of 
liability in amount, and the p.r·ocedures for determining liability and for payment 
of' compemm tion. 
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Other oubJcctr,; tko1.t w·~th .I.ncl1H1(~<1 tho '!PP,.t:i,,n ,,:£' defiri·lnr~ <,nte sp~ce, 
thr:.1 :·hsrrlnr. nf bcmc,fitc deri.voc1 frr,1;: th\= ~11,r,llcrrl::t0n c,f' r;pac{~ t1:.whr1CilcJt:'.' tr, ::::uch 
fi ,?1(1o ·,r c-(,mt.iunic~tionr., wcrb:c •Tti l< ,cy, navie,atl{ •!'l, hyc1:i·c. lr•w, f'orcot.i·y, 
C!ftl•.iculttre nnc1 r,eogray1hy ~imJ ~e;:c"J<focy. RoferGric:G h~;: nlr.o 1.,ee:n made to the: 
c!?-up,.:ration betwe:on int1;rna tio111:.l or·~aniza.tionc, po.rticularly b&twee::i the Uni tod 
Ho.tior.s o.nd the specir::1li zed o··Gncic;c, ln th(.: rE:tulation of' space activi ti[c • 

. '\tcve: nll, it wou r.tror:i~ed that r~nflul• rip: ,lic·ntic,n must l:: i'or the 'bont:fi t 
c,f ,.,11 iuanldnd rm( thnt (my lc:gnl .1·cc,;ulnt:inn :in the Dpnce i'icLi 11:ust be 
·.·Ul'rL1Gl1 tG, i.hi:::, cm(l. 

. ) . 



X. HIGITLICHIC CF !EE ILiCCI:C l;.;\If.I:D n: 'IEE GRCGF DISCUSSIOI:S 

'Ih<::: primary objectives of the Conference, in brief, were to examine: 

(a) Tha extent to which it r:my be possible for the developing nations to 
~njoy the practical b~nefits of opace research and exploration; 

(b) Tho opportunities availabl~ to developing nations for fruitful 
international coMoperation in opace activities. 

Owing to limitations of time, it was felt that the then:.atic cessicr..s would not 
'be able to provide adequate opportunity to the participants to discuss issues 
eutcide the ccope of the papers presented during the sessions. Keeping the 
Jbjectives of the Conference in view., it was considered that the participants 
rhould have an opportunity for discussing the various live issues relating to 
peaceful uses of outer space, particularly relevant to developing nations and those 
involving international relations and co-operative efforts. Such discussion would 
serve to focus the attention of all concerned on the complexity of problems involved 
and help to crystallize the vuriouo possible solutions. With the objective in 
view., a series of nine group discuosions were arranged during the Conference. 

Ihe panel for each group discussion ccmprised a Chairman and three to five 
members. The list of topics discussed and the composition of the panels are given 
in the annex to this chapter • 

.All the c;roup discussions were very well attended and the participants 
contributed in a very large measure to the 1i~cly discussions. A number of issues, 
\·1hich were not discussed at the thematic sessions, were brc..,tght up and discussed 
at these [~!'oup discussions. It could perhaps be said that the group discussions 
:::ode a positive contribution to the a.chievetnents of the objectives of the 
Ccnference. 

The highlights of the issues raised in the group discussions are summarized 
bclcw: 

1. Topic Relevance to developing nations of space programmes. 

Points for discussion 

(a) The peaceful uses of outer space most relevant to the 
developing countries. 

(b) 'Ihe circumotanc:es under which they onn be applied most profitably, 

(c) 1Iihe extent cf the investments which the developing countries 
could make. 

(d) The outside inputs. 



Participants 

Chaj.rman Pr. V.A. Sarabhai 

Pane 1 mc.mbe:ro Mr. v. Gencic 
Dr. F. Seitz 
Dr. s. Gnanalineam 
Mr. T.M. Tabo.nera 
Mr. B,V. Lipatov 

The topic of this discussion provided a good start to the series and the 
interest it aroused was evident from the attendance and the participation frcm the 
floor. 

There was general agreement on the fact that the peaceful uses of outer space 
most relevant to the de,~eloping countries lie at the present time in the fields of' 
meteorology and ccmmunications • Ref'erence was mode to the stimuluc wh·i ch s iJace 
res:arch can p7ovide ~o ~ndustrial development thereby providing a m0 ans of­
ach1evin~ the 1ndustr1al1zation of developinc countries rr.ore speedily and effectively 
and mention was also made of possible applicationa of geodetic surveys and of e£rth 
resource surveys, including hydroloaical survey3. 

The chief importance of space meteorology lies in the fact that long-rant;e 
weather forecasting could prove vital to C'OUntries whose economies are critically 
dependent upon agriculture, a characteristic feature of many developing countries. 

The advantages of space communications are vital in themselves, since the 
benefits of other space applications cannot be obtained i·lithout good ccmmunication 
facilities. In addition, space communications could prove decisive as a medium or 
mass ccmmunication in the areas such as agricultural methods, population control 
and spread of literacy. 

As regards the circumstances under which the peaceful uses of outer space 
could most prof'i tably be applied and the extent or the investments which the 
developing countries could make, it was recognized that it waEJ unrealistic tc 
consider developing countries en bloc. A distinction had to be made between 

(a) Those countries which at present had a lcw per capita inccme, but one 
whieh was grcwing faster than the population increase. 'Ihese could be called the 
positive gradient countries; and 

(b) Those countries where the growth rate of population was greater than the 
economic growth rate. 1.Ihese could be called the negative gradient countries. 

However, the resources in terms of qualified scientists and inLlust1~ial 
capability, which could provide the nucleus of a space programme, varied widely 
within each category. It mas thus difficult to be dogmatic about the way ir. which 
such progrummes could be starteJ. 

Generally speaking, in the first case, space programmes could be started 
£:ither through bilateral agreements or with internutionul spcnoorship. But even 
in these cases, more attention should be given to stimulating pro.ctical 
upplico.tions. 
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In the case of the second category of countries, it was generally unrealistic 
to expect investments on their part for such programmes, and it was pex·hai-:,s only 
through external action via international agencies that progress could be made in 
creating an awareness oftheir own needs and of the potential benefits of space 
programmes. In such cases, international sponsorship might possibly make 
Governments more willing to allocate funds for such programmes. 

Revertheless, it was considered :i.mportant that _developir.g countries should as 
far as possible be associated as full-fledg~d partners in appropriate fields of 
space research. It was also necessary to make them aware of their obligations in 
certain aspects of such research as, for instance, their participation in 
geophysical studies, for which the training of specialists would be easily 
forthccming. Training was in fact one of the important outside inputs which 
developed countries could provide. In addition, a number of developing countries 
were uniquely situated as regards the observation of certain phenomena and their 
association in relevant projects could be fostered through the international 
scientific unions. 

A specific example which was quoted showed that, while small 'scale 
participation in an international space programme could be achieved through 
individual enthusiasm and skill, obtaining government funding to enable such 
participation to be extended and to become really meaningful on a national basis 
was qui~e a different matter,because there was not that vital feeling of commitment 
on the part of the national leaders. 

It was thus essential to expose political leaders and policy makers to the 
benefits of space research and the present conference could be an excellent ·way of 
doing thi~, provided a good feed-back was ensured through the work of each 
delegation. 

2. Topic Role of international agencies in promoting pe&.cef1,1l uses of 
outer space. 

Points for discussion 

(a) The role of international agencies in surveying and identifying 
peaceful applications of economic and social significance to 
developing nations. 

(b) The role that international agencies can play in facilitating 
nationals of developing countries for undertaking managerial 
and technical responsibilities for space projects. 

( c) 1Ihe role that international agencies can play in: 
(i) facilitating the sharing of "know-how"; 

(ii) provision of ex:i;:erts; 
(iii) provisicn of hardware; 
(iv) provision of fin~nces. 
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Participants 

Chairman 

Panel members 

Mr. A. Frutkin 

Mr. F. de Mendonca 
Mr. M. Mili 
Prof. Blamont 
Dr. N. TE·.:.~agi 
Mme. Masevitch 

There already exist a number of international organizations like I'IU and 
i-wo, which have some experience in implementing projects in certain aspects of the 
~ractical applications of peaceful uses of outer space. Developing countries could 
with advantage draw upon the experience of such organ~- 1tions for implementing their 
space projects. The ITU, for example, assisted India in the establishment of 
a research and training centre for satellite ccmmunication technology at Ahmedabad, 
and bas undertaken in other countries projects in the fields of radio and 
teleccmmunications. The international organizations could provide the developing 
countries not only with competent technical advice for space projects which they 
wish to undertake, but could also help them to secure necessary financial assistance, 
if required, by putting them in touch with international financing institutions 
like the World Bank, 

'I'he existing ~.nternational agencies can play an active role in exposing the 
developing countries to the practical benefits which will accrue to them by 
undertaking space programmes most suited to their needs, by dissemination of 
information regarding the practical applications of space research and thus provide 
suitable stimulus for them to emb~rk on space research programmes. They could help 
the developing countries to: 

(a) Draw up programmes for specific projects and long-term plans and advise 
them of the inputs required for implementing them, keeping in view the economic and 
technological status of the countries concerned; 

(b) Advise them of the most effective and economical way to implement the 
project programme; 

(c) Draw up detailed programmes of co-operation, either bilateral or regional. 

'Ihe main difficulty encountered by the developing countries in undertaking 
space programmes was the lack of trained personnel. International agencies could 
play a very importunt role in solving the problem by: 

(a) Arranging training courses for persons from developing countries relevant 
to specific projects to be undertaken ~Y them; 

(b) Aiding the universities in developing countries to conduct courses in 
various disciplines relevant to space research, thereby enabling them not only to 
develop an interest in space research, but also simultaneously help them to build 
a nucleus of trained people for undertaking space programmes on their own; 

( c) Conducting seminars, conferences, summer schools etc. The persons so 
trained could, ~n J'C::-curn t0 tlwir countries., form t.hG nuclc.m;:; croup f:..ir implementin:::; 
their own national projects. 
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A view was expressed that developing countries should draw up suitable 
national programmes of their own and establish suitable national organizations to 
implement them. These national organizaticns could seek the assistance of the 
appropriate international organizations for training facilities, exchange of 
technical information etc. International agencies would be able to render 
assistance more effectively in this manner. 

A suggestion was also made that international agencies should establish 
"consulting centres" in developing countries which wish to undertake or participate 
in space programmes. Those centres would train nationals for cpace 
projects. It 1·1as also su~0 E;sted tl:a t a eo:-:1:1ittee shculd be established which 
would serve as a clearing centre for information and advice and also process the 
requests for assistance frcm developing countries and advise them on all matters 
vital to the prcmotion of space programmes. 

Another view on the role of international agencies in promoting space research 
effort in developing countries was that they should act as "catalytic" agents in 
prcmoting the efforts of the developing countries. The agencies t.hemselves need 
not have experts of their own, but should serve as an umbrella under which 
countries - both developed and developing - could collaborate in the most effective 
manner, beneficial to both. They should make full use of the national organizations 
to assist the conclusion of bilateral or small multilateral agreements. A 
suggestion was also made that developing countries should also help each other by 
offering facilities for training etc., to the extent available and feasible, so 
that the 11 b:fain drain" risk., inherent if persons frcm developing countries are 
sent to developed countries for training, is eliminated. The international agencies 
should also respond to requests for assistance from developing nations quickly and 
in a flexible manner. 

On the question of the best form of international co-operation, the consensus 
of opinion was that bilateral agreements provided the best basis, because in 
multilateral agreements the goals and responsibilities were not clearly defined, 
and it was difficult to ensure that the interests of all the participants i'7ere 
served in a manner satisfactory to all of them. 

A view ,;1as expressed that while for the present the existing international 
organizations could serve the needs of the developing countries, a separate 
international organization would be necessary in the coursP of tin:e 'i7hen the puce of 
space activity in developing countries gathers momentum. This could serve as the 
forum for all countries to discuss and negotiate co-operative agreements. It was 
suggested that it would be preferable to have a two-tier organization: one tier 
c'.'.>uld handle ·che }_'.::)li-tical and lcc;al aspect::::) e.ncl the second tier a ne,;-; s::_)ecialize(: 
agency of the INTELSAT type, where technical and operational problems could be 
discussed and solved. 

3. Topic Synchronous communication satellites for national, regional 
and international teleccmmunications. Organizatio11uJ. 
considerations, sc0pe anc1 role vic-~t-vin ccnventiono.l 
technology. 

Points for discussion 

(a) The cost effectivenecs of synchronous communication satellites 
vis-a-vis conventional methods for providing narrow-band o.nd 
broad-band teleccmmunications. 

-74-



(b) 

(c) 

(a) 

The reliability and mean useful life of communication 
satellite. 

The cost-effectiveness of leasing the channels from INTELSAT 
versus having an exclusive national satellite. 

The problems associated with a national system depending 
on an international/foreign organization. 

Participants 

Chairman 

Panel members 

Mr. T.A. Housley 

Mr. W. Bolay 
Mr. C.H. Laigle 
Dr. F.G. Nixon 
Mr. M. VJadimir 
Mr. N.V. Shenoy 

It was felt that r.atellites can do no more than microwave links can., and the 
latter scmetimes do the job in a better way. 

Are satellite syst.ems competitive with microwave systems? How is one s;rstem 
superior to another? Why is the ccst of one less than the cost of the other! The 
answers to such -iuestions lie in the state of Grt and technoloi:;y. It was 
agreed that th~ low cost of ground receiving stations is of great importance. 
The synchronous satellite systems ·will have low cost., longer life and high 
reliability. It was emphasized that cost could be reduced further if efforts 
were pc.,uled. 

Satellites are, and t·Jill be, the only univ<2rsal answer to teleccmmunication 
problems, but it was felt that both conventional and new techniquea 0f' 
ccmmunication will have to continue side by side at least for c.¥.r.iln 

Having an exclusive national satellite might cost more than leasing channels 
from a system, but for a particular country it might be worth it since t:1is ·.·1onld 
help to develop its own industry and would gain in technological know-hew. In 
this case, it is the difference between the cost of leasing and the cost of the 
technical kr..cw-hcw i;o.ir.ed this way. 

It was suggested that domestic satellites should be used for broadcastir:c, 
as India plans using them. 'I'he system was considered very appropriate for countries 
with practically no regular television network for educational programmes, which 
should cover thousands of 13quare miles. It was also felt that dcmestic satelli Les 
could be used as well for communjc.3.tion rnrposes, which is an esser.tial aspect of a 
developing econcmy. 

Remarkable similarities are found between the INTELSAT and IN'I·ERSPUTNIK 
systems. The difference lies in the constitution of this governing body and voting 
procedure. 

A global system is preferable, but coexistence of several systems is possible. 
For matters lilte frequency allocation, placements of satellites, even the 
harmonization of to.riffs, can probably be achieved through the creation of a 
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co, ordiw1L:l.ng n[:;Emt:y. .'\11 c•c,unti·:i(:C r.;l1i)lll<1 lie mc:mbr•rn of thi::; orr,r.mizntion, whieh 
1J111.:1.tld Hork ,nthin -~;11<.· lh1i.tc•d I~ut.i."n::: c,1:· r;lw1.1.ld h:..ivc~ Ui1:i.te;d r:ationr; pat.rt>!J::te;c. 

It wun i'nl t t.hut I'l'U r::l10ulcJ currtinuC: to pla~, ito re:~ulo.tory role; a.n it hao 
don, .. i·n t·l1(~ '''l,..; 11'"1" :1 .. ,,. ·i' ,,1·,,1·1,1 (•""i"''l"1 :· ... ,,·1 •r• ''(• ·1111 f111·,n1' ·,.n,, Ji.•· 1·'11'-\,,.; , ...... , ~.'it, .. ·, t\. \.,, .. ,., .... ,,.• .,.,. .i .... ~· .. ~·:.:, .... ,, i."1• t~ •• l-;, ... J.-, 1.!~"' c,., , .. 1 ... ,.,\_,.,! .. ' 1..J• ~v V\; 

f_![l,,',.'.r.• >·'.'.Yill ··,,,'!'•t,L/ "t i '• .... '.' t,• •ilrl . 1 
.·, j• ·<t~•it' ••,( r li•1,, ! "ll't"f' 1 1·•(' 0.l .j. 1: r.._• ·, 1 J.' \;a•., ••.•.• :- ..... ·.:.., -~ 1, ,.., , •• ,,,. t., "' 1!,,~, J,.·:, •. ~ ....... , 1.1.,; ,.!Jt.L,;fl C.: 111!.1,, .C --llG~L,(::(. l,C; 

elm.nee th<~i:r wayc 11nd c.ul~G <.·urr: 01' th& new m11.ttors, und ii., wns therefore suggected 
that t1.o Ge<:rt~to.ry-Gcrnnra.l <.)f lhE~ Un:Li::.<:cl Nn tion::: r;hould have a tar.:k force for 
syncllrornllrn m.d.,e:l.li tea f'or pn:i nt- t.o .. r1oint cct:-1mnuica:Lionr.i end all ether con,i oint 
uBes :v1cl that ouch a f~ro11p r'.01tld w:)rk wi.tidn the United Tfoti.ons for a number of 
nccncit::s uncJ. orcuni2,.li.lons. 'lh:Ln Ln:-)1-; forc:e ohould hnve n "think tunlt 11

• 

'1:hc:.: .... b;i)lc~nc•011,·r~ •'),' ('dl'JLiw: catr:11itcr.i r.hould not st.and in the T,.:uy of m.:i: 
syotc1mr;. t. r.t.o.tj c a !.ti t.ud0 r.1 1 1Dt. 11,"'1. be n scurne::d in the field that is constantly 
cvolvir.e:, nr.<1 nt1·~'!:::G i10.r, 1 aid 1)n j nt.c.:rrnj vc· ntudy of' frequency npectrum. 

r3t:-~tr: or u r f, for cli r<:wt. brundc~n.r.:t. television .frcm synchronouo 
:3;rl,0 l.1 i. t t;C. 

I'·:d r,i.:,; f'rir , ·i flcu.cr:::i.on -·-- " -,..-.""··- .. -- .. --
( u) P.r..:::;n::;m:i0nt: , , 1' w!1E.:I1 ,.tl.1 r-r·l I ,1·1 ,:1rlc·nr.:i'. t~ l.1::vision ·will beccme 

~,p<::rutJ01iul :.y fc!n.::;ible. 

(l,) The Qptim:\l rJpC::cj J'i.cation3 i'(·luting i'.o the frequency Effective 
Rctdi.utec1 Power (ERP), pointinc nccui·,'.wy, ar<::a of coverage end 
riutelli t.e wcd;;ht f'o:r minimizing over-rill oys-cem costs. 

( (') 1fhr:.~ \''>Si.- t1i' :.t 

copatibility 
rr,Jnt-end converter J'op d:i rec·+, r0c.:eptiorl nnd 
0(' 1-1. nt:w nyst<=m i'litll thG cxi::ti11c n0i8C.'l'ks. 

(cl) Politlc;a.l r1r'>ulr:nw involvc·:d in direct L,rondcast television. 

Ch.~irmnn M.1:. M. Mcr(·ier 

M1·. R. F. iI::tvilo.nd 
Mr-. l'.0rudic1: 

Mr .. J.1!. Hlonstcin 

While: ii.. wn.o :::ugc:or.d;ea t.hni sotellitc .. n with vci·y powerful transmitters (:0tlld 
be produced wi Lhin the next i'c·u yc-::a.rr; and direct brourlcmst frcm satellites would 
l>e avai l'.:lble j n a.Lout i'i vc ,yco.rr; ('rem now, i +.; w:.1s remurJ::ed t.ho.t such techniques 
arc alrer~dy ln exirJtenc;r~ a.w:1 l l io i.he mili. ta1.·y r..:ccuri ty :!"canon which pr1.:.1vcnts the 
sharing oi' r.:uc.:h un raxi:::tine .s.v c·t,0rr1. Ea Lion::: ln)ldinr, nuc:h syntemr, should not r.;h:.ire 
their invcnU.c.mr..: C'r developm(·ni out of charl t.;v, bui.., lE Lhuii· m·m inr.erc.:i;t., 1..'.l:nuld 
do ao -Co:r. the curnt!h>!' l10rwi'i t nf :111 nntionr.:i. On 'i.b(1 uthr.:r hand, it was felt that 
it iE not military r..:ceuri ty thut intt?r i'crco with t.llc :Jll:Ai:-i11r, of' it with the worlcl, 
but i l, is a m:rt Le:c 0f ,. :>:Jt, riw•r; this h,.Hl 'bee:n a vr:r,y o~=pC':!nci vc programme. 

On frE:cmr:nl:.Loo, vie::wc vary th.t"uuchout trw m1):lcL 'l'lw frequency allocation i::i 
a vf:!r .I/ im!r,rtr;mt proulctu .Cur cU.rcC't Lclovioi on 1u·oucJ<.:a:;i,inc; frcm r.:atelli tea. 
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In Europe,there is a particular problem because of close communication 
networks and highly developed instruments and installations. The Uni tec.1 Kinac1om., 
Spain and Italy use the same frequency band. A view was expressed that satellites 
over Europe might raise interference problr::n:i~. 

Frequency allocation f'or the United States of America and Europe could be 
difficult, but for India it might be easy. It was suggested that frequency 
problems should be handed over to ITU for the purpose of economization and 
allocation. Frequency bands used should be such as to exclude interference between 
satellite and ground broadcast. ITU is already studying a number of programmes 
relating to this effect. It was felt that all technical problems fall within the 
sphere of activity of ITU, and it should be called upon to resolve technical 
problems pertaining to international co-operation in satellite broadcasting. ITU 
plans to hold a conference in this connexion in 1970-1971. 'Ib.e i1:.portance of this 
conference cannot be over-emphasized. 

It was mentioned that there is potential interest in Europe by banks, coffipanies 
usinG compu t,e::cs anc1 la:t"'ce commercial orcaniza tions 1,l) br::a.dcact at enc~ i.c thl~h1 

branches all over Europe the status of particula11 inf'or1::ation, thrcuc;h thE:J use 
of a direct broadcast to syndicate antennae. 

Satellites are likely to cover .enor1.1ous a:t1 ea.s at present. It was 
suggested that problems of large countries should be considered on one hand, and 
those of small countries on the other. Large ones were defined as those ~iih erens 
of about one million square kilometres or greater, such as the Union of Sovie·b 
Socialist Republics, India and Brazil. The.: policy problems in large countries 
could be handled within the country itself. For smaller countries, since the 
satellite does not lend itself at the present state of development, it was opined 
that a solution based on the regional system will have to be considered. 

If ground receivers are equipped with converters, the price of the equipment 
would increase conaiderably. 

In any large system, the receiver investment would dominate the cost of the 
entire system. Generally the public wants maximum comfort and minimum expense. 
It was therefore s~ggested that the aim should be ·co produce reasonably good 
receivers at a :ow cost. 

It was felt that sensitivity regarding political aspects should not be 
"played up" too much. Nations must get used to this type of duality. It is hoped 
that political problems arising frcm direct television broadcasts will be resolved 
by the United Nations and its different bodies. 

Policies developed in the United Nations, ITU and other such agencies relating 
to international efforts should take into account the enormous differences of 
economical and technical developments between various countries and should leave 
sufficient flexibility and find solutions for various areas and types of problems. 
For example, problems of Western and Eastern Europe need two different solutions. 

S~ ~elli tes should be considered as completely new tools., the structure of which 
is not an extension of previous inventions. The approach of the United Nations and 
i tz Coir.mi ttc.::e on the Peae;eful Use::; of Ou.t<.::r R:po.ct: is to bcmefi t a.11 manki11d, which 
tihould be t.hG l:ur.:i~3 for t.110 structure oi' direct sutelli te brcadcast in i'uture, 
with L1ue consitlerc1.tions i'or the l1=c0,l ets]_)ects. 
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A view was expressed that education and instruction through direct television 
broadcast from only one satellite for the entire school population seems 
impractical, especially when one considers different levels of intellect and many 
languages involved. One cannot achieve over-all national education with a single 
channel and a few teachers. 

A domestic satellite used for educational purposes would require intense 
programming work, A centrally broadcast programme and locally monitored by 
teachers would substantially aid the pace of education. 

5, Topic ·scale 0f national participation for practical benefits frcm 
the World Weather Watch 

Points of discussion 

( u) Use of APT data to amplify forecasts issued by WMC. 

(c) Participation in the balloon programme of the EOLE and GHOST 
type. 

(c) Computation of vertical motion fields with a dense grid using 
data from an open grid. 

(d) Analysis of ocean temperatures. 

Participants 

Chairman 

Panel members 

Prof. P.R. Pisharoty 

Dr. D.S. Johnson 
Prof. V,A. Bugaev 
Dr. J.S. Sawyer 
Dr. M. Ramatullah 
Dr. Hiroshi Tsuchiya 
Dr. I.D. Berjcskin 

Scientific weather forecasting was organized during the middle of the last 
century, but the science and practice of meteorology have undergone a remarkable 
revolution in the past ten years; more dramatic changes can confidently be expected 
to occur in the next ten years. This revolution is primarily the result of the 
introduction of the meteorological satellite as an observational platform. 

World Weather Watch ~WWW) is a comprehensive global co-operation, 
objective of which is to 'enable the unprecedented opportunities which now present 
themselves for progress in the atmospheric sciences to be seized and to enable all 
member nations to derive the full benefits of the improved meteorological services 
which such a progress will make possible". 

To attain this objective, WWW will establish a world-wide system for 
collecting and transmitting measurements of the atmospheric parameters on a global 
scale and processing them with high speed electronic computers both for research 
as well as operational purposes. 
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The essential elements of WWW are: 

(a) A global observing network; 

(b) Global data processing; 

(c) A global telecommunication system; 

( d) A re search programme; 

(e) A programme for education and training of atmospheric physicists. 

This system is organized with three World Meteorological Centres (WMC-s) and 
twenty-eight Regional Meteorological Centres (RMC-s). The WMC-s will collect 
and process the information for over-all global forecasts and the Regional Centres 
will solve the specific regional problems. 

Participation of small nations or developing countries was discussed under 
the following guidelines: 

(a). Use of AFT data to amplify forecasts issued by vJMC; 

(b) Participation in the balloon programme of the EOLE and GHOST types; 

(c) Computation of vertical motion fields with a dense grid using data from 
an open grid; 

(d) Analysis of ocean temperatures. 

The Panel discussions revealed the following information: 

(a) The WWW would help the national services through enabling them to receive 
a large amount of observational and processed data which they would have never 
received but for the organization of www. 

(b) There was ample scope for co-operation in WWW by small nations and 
developing nations. For example, such a co~operation can be effected through 
theoretical and other investigational studies with data which would be available, 
pe:i:hs.ps for the first time. Small nations having adequate technical abilities can 
also help through the sharing of the responsibilities in their respective 
territories through the collection and dissemination of sophisticated meteorological 
data. 

(c) The use of APT was of great importance to countries and regions where the 
observing and reporting network is incomplete or sparse. The information would 
become sometimes useful for modifying WMC forecasts. This would also help in the 
issue of local forecasts of heavy rain or snow p:i:·oduced by lakes, tr.ou.p.tains and 
coast lines. Thus; APT, can be used effectively in any area or region. Often AFT 
equipment can prove more useful than a weather radar, which is so widely used. 

(d) Satellites can be used not only for collection and transmissioD of 
meteorological data, but also for dissemination of meteorological forecasts a.nd 
warnings to farmers, mariners and other consumers. There is also ample scope for a 
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greater liaison between meteorologiats, space scientists and space technologists 
regarding the replacement of conventional techniques by new techniques. 

(e) The EOLE and GHOST programmes are opening new possibilities to obtain 
data for 

(a) The establishment of a new kind of dynamic climatology; 

(b) The refinement of atmospheric models, especially those 
pertaining to tropical zones. 

(f) Developing countries can make substantial contributions, through joint 
efforts, in the solution of problems in the design and fabrication of equipment 
to be used, ~nd in theoretical meteorology. A satellite by itself does not solve 
any problem, bu.t helps in the solution of specific problems. 

The Panel reached the following conclusions: 

(a) Since weather and climate affect almost every aspect of human life, 
it is essential that they should be taken into consideration in making policy­
decisions of national importance. National meteorological services which 
provide the information needed for making sound policy-decisions, large and small, 
play a vital role, and the improvements expected from WWW will improve the 
service now rendered by national meteorological services, It has to be i·ealized 
that great improvements may not be available in the immediate future,; however, 
we are well on the way to obtaining a significant increase in the knowledge of the 
atmospheric processes which would lead to a substantial improvement in weather 
prediction. 

(b) Small nations also have an important role to play in WWW, pa~ticularly 
in the field of atmospheric research. 

(c) Developing nations can participate in satellite programmes, because 
there are still many challenging problems associated with the measurements of 
the atmospheric structure. Some of the sensing devices can be developed and 
provided by nations not necessarily involved in building spacecraft systems. There 
are formidable problems inherent in ground-based technology which must be solved, 
such as surface pressure sensors, buoys and balloons, which provide opportunities 
for all interested persons working in the field. There is also ample scope 
for itmproving the theoretical and operational methods for obtaining reliable 
long~term forecasts from the observed parameters. 

6. Topic Earth resources survey by remote sensing. 

Points of discussion 

(a) Utility and state of the art of remote sensing by aeroplane 
and study of the problem areas. 

(b) Training of people in reu:ote sensing. 

(c) Cost effectiveness of remote sensing co~pared with 
conventional methods. 
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Participants 

Chairman 

Panel members 

Mr. Leonard Jaffe 

Dr. A. B, Park 
Dr. W, Sibert 
Dr. de Mendonca 

1. Aeroplanes have been used for conventional photography and, experimentally, 
colour photography. The development of methods has been made as follows: 

(a) Research in laboratories; 

(b) Experimental results from towers 60-90 feet high; 

(c) Use from aircraft, 

These have reduced the time and expenditure required in more than twenty 
operational and more possible experimental applica·cions. 

The view was expressed that planes now in operational stages will always 
have certain advantages compared to remote sensing from satellites (in the 
research and development stage), namely: 

(a) There are less-stringent limitations in the weight and space needed, 
so aeroplanes will be advantageous in the first stages of development and 
testing; 

(b) Aircraft are not fixed in orbit, and they can fly at any time over 
required areas, which is very important in case of natural disasters. 

It is considered that the right solution will be without doubt the 
combination of ground survey, aeroplanes and space vehicles, 

2. Training is a very important subject and the work really begins after data 
have been collected. Many trained interpreters will be required for the evaluation 
of the enormous quantity of data recorded daily. These trained people vary from 
research workers who hold Ph.D,degrees to technician:5, 

It was suggested that the best way, after a national programme has been 
carefully designed, is to use bilater~l agreements for training personnel in 
centres devoted to this research; later on, once this initial group has been 
formed, training can be conducted in special places locally or in regional centres. 

:;. With ref,erence to cost eff'ectiveness, panelists considered that there we:r~ 
two advantages to be considered for the use of remote sensors vis-a-vis 
conventional methods: 

(a) The reduced cost to obtain data, through extended coverage and by the 
use of new methods based on the orthographic quality of photographs; 
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· iJ) The economic advantage of' reducing the time needed to produce 
maps (in some case:s from five years to three months). The 
early availability of basic maps and their subsequent easy 
up-dating haa been estimated in one country to result in an 
annual benefit of $US500 million, which is far mo~e than the 
co::rb of a rer.:ote sensing system. 

Theoe it1l tial consideratioL1s led, during the discussion, ·to two very 
importan·t qum.rbions: 

(a) The type of proerumme that a developing country can uevelop; and 

(1)) Priorities in development according to the users. 

For the first,it was considered that the experience., once the programme 
areas have been defined, shows that a national progre.mme would be divided into 
two steps with training not considered as a separate part: 

(u) The setting up of minimum instrumentation for conventional 
photographs anc1 infra-red, including test sites, and data bank. 
This stage will cost about $US2 million over a time of one­
and-a-half to two years • 

(b) The extension of the possibilities of Uf:ling side-looking rac1ar, 
infra-red 1·0.diomet1·y, other sensors and a computer will be more 
expensive (4US3 million) and will take about the same time. 

It can be u~duced that the prograrr.me could be expensive in the light of the 
actual budgets o..nd resources of many countries., but the results are so promising 
that economic returns will justify· the effort and the investment raquired, 

With reference to priori ties, opinions vo.ry, bu-:; can P.erhaps be r.urmr.ai"izecl 
as follows: 

(a) .Agriculture; ' 
(b) Oceanography; 

(c) Geology; 

(c1) Hydrology. 

This list was, of course, not considered exhaustive and mnny co11ntries will 
establish, in accordance with their state of development and their needs, perhaps 
different objectives and priorities, but, in any case, agriculture and cartography 
applications are indispensable. 

The panel considered that: 

(a) Earth Resources Survey is a subject of the maximum interest to the 
world, because of the requirements of a wo1.'ld with a population expL:>sion. But it 
has to be clearly established that we still have to be very cautious in the 
assessment of its value to solve all the problems and it has also to be stated 
that remote sensing cannot replace man on the ground, but can direct man I s efforts 
to be mo~e efficient. 
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(b) Earth Resources Survey -will have to be a 110.tL,r:ul :9r11crar::rr.c.. ln Gach 
001.mtry, where all the intorootccl uc;c.:ncic.r-~ i:ill have -co co-ordino/1'.:e their 
interests and objectives so as to ootain the 'best results with rr:aximum efficiency. 

(c) International arrangements for the b~st use of the techniques, whether 
bilateral or multilateral, will have to 'be settled very fast. The first task will 
be the organization of training centres, second, the solving of the legal problems 
that will °Je c.ceated. For the first., use can be made of e~dstina inntitutions 
ii' they could. be reohaped. to rcf.::ponc.1 to new needs. 

(d) The efficient use of any system will create a tremendous requirement for 
systems analysis to decide the inputs required for the decision-making process. 

(e) It is the consensus that aircraft can be used immediately for a number 
of' programmes., but we must begin to understand some of the interpretat:lon problems 
~hich are not often ~ecognized by space scientists. 

7. Topic International co-operation for peaceful uses of' outer space 

Points for discussion 

(a) 

(b) 

'What type of bilateral and multilateral co-operative activities 
are needed in situations ·where there is potential scope for an 
application but (i) the perception of it or (ii) an adequate 
professional base are non-existing? 

What is the scope for bilateral and regional co-o}?eration for 
(i) small industrially advanced countries, (ii) developing 
countries with a professional base and those without it'l 

(c) ·what lessons have we learnt from the problems of (i) ESRO/ELro, 
(ii) TEPiLS, o.nd (iii) E}~Cl-:ETI1ET? 

Participants 

Chairman Dr. A. I'attner 

Panel members: Dr. A.R. J:tatsimamanga 
Ing. F. Fiorio 
Acad. G.I. Petrov 
Mr. H.E. Newell 
Acad. L. Krastanov 
Prof. E.v. Chitnis 

International ,; .. opera.tion in the field of the peaceful uses of outer space 
is essential if small and/or developing countries ere not to be mere onlookers, but 
are to participate meaningfully in s:pace explorotlon and reap its practical 
benefits. 

It ·was pointed out that the form which this co ... operation should take in order 
to achieve maximum effectiveness would vary according to the specific needs of the 
individual countries. Some cases ·would best be dealt with by a bread framework; 
others would req1.:1.ire a small and focused f:ramework·. 
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The objectives of international co-operation can be considered under two 
main headings: 

(a) Technical (including training, basic/technological research, 
development and operations); 

(b) Political (including standardization, regulation, control anu 
economic/social applications), 

It can be said that the former is more suited to direct co-operation (bilateral 
and multilateral/regional), while the latter calls for action through Global 
inter-governmental agencies of the type of ITU, WMO, IMCO and IC.A.O. As space 
applications becor.c.e increasingly importantJ it 1·lill be necessary for such agencies 
to gear themselves to exert timely action in meeting new and growing needs. 

International co-operation presupposes an effort at the national level. It 
is essential,therefor~ that before looking to international agencies for assistance, 
developing countries should develop the necessary base and initiate action to 
identify and foster indigenous talent, interest and enthusiasm. This would be the 
first necessary step in giving countries the feeling of involvement, which is 
so vital if they are to participate in international co-operative projects as 
full~fledged partners. 

The prerequisites of any space programme are technical facilities, funds and 
trained specialists. It is th~ exj.stence of the latter which is decisive in the 
first phase. A nucleus of competent persons interested in one or several fields 
relating to space research could serve to focus national efforts and to channel 
assistance from other nations, possibly with the leverage of international 
organizations. The Thumba ranze in India provided an outstanding example of how 
much could be achieved in this manner. In order to create this nucleus it is 
important that adequate training facilities should be available and accessible to 
qualified nationals of any country interested in undertaking space research. Here 
is a field in which much has already been achieved by bilateral or small 
mJ.ltilateral co-operation, but where inter-governmental agencies such as UNESCO 
can also play a role. The United Nations Outer Space Affairs Group provides 
background information on existing facilities for training in the space field, but 
it might be appropriate to examine whether it could not play a mere active role 
in this regard. 

Once the nucleus of a space group existed in a country, 1-;hich e::::pr0;.:;ccrl 
the desire to establish co-operative projects with one or more other countries, 
there are some important guidelines to be followed. 

(a) The co-operation should unreservedly aim to benefit all parties 
concerned. Its objectives and common interests should be clearly defir.ed. 

(b) A programme corresponding to these objectives should be prepared by 
experienced people and provision should be made for unbiased supervision of its . progress. 

(c) A clear plan of funding should be drawn up, so that projects could be 
pursued till their completion. 
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It was, however, suggested that in the case of joint projects involving 
countries having less technology, knmr-how, and e}g_:>erienced personnel than their 
partners, ~t might be useful to have a source of unbiased advice, particularly 
for the elaboration of the programmes, so that the less-experienced partner c0uld 
take decisions in full knowledge of the f'acts. Existing specialized agencies by 
their very nature might not be in a position to provide this advice and it is 
difficult for States to be unbiased. One solution which was proposed was that the 
United Nations Outer Space Affairs Group should be strengthened so as to serve as 
a rallying point for this type of action. It could play this role by organizing 
more conferences like the present one or by other means to be defined. 

8. Legal aspects of the peaceful uses of outer space 

Points for discussion 

(a) Peaceful uses of outer space 

(b) Treaty en Principles Governing the Activities of states in 
the EJ[ploration and Use of outer Space, including the Eoon 
and other Celestial Bodies 

(c) Agreement on the Rescue of Astronauts, the Return of 
Astronauts and the Return of Objects launched into Outer 
Space 

(d) Draft a3reement on liability for damage caused by space 
objects launched into outer space 

Participants 

Panel members 

Prof. K. Rao 

Prof. Ambrosini 
Mr • Demblinc; 

The croup discussion on the legal aspects of the peaceful uses of outer space 
stressed the need to ensure that space activiti<:::s be directed rr..ore for the benefit 
of non-space countries and that outer space be reserved for peaceful uses. It was 
sugr;ested that the latter could probably be effected throuch an amen&r.ent to the 
1967 Treaty on Principles Governing the Activities of States in the EAJ)loration and 
Use of Outer Space, includinc.; the 1.:oon and other Celestial Bodies. The group also 
considered the c:1.uestion of defining oute1" S]?ace. \·Jhile the establishment of a 
demarcation line between air space and outer space was considered necessary, it was 
pointed out that the ado]?tion of c1 definition of outer space at this stage would. be 
premature. It was hoped, hm1ever, that the time would come when it would be 
possible to formulate an acceptable scientific definition. Other points discussed 
included the early conclusion of a convention on liability for dan:age caused by 
space objects launchecl into outer s:i;:ace and the need to expand the role o:r the 
United Nat~0ns in the oblie;atory reGistration of the launchinG of objects into 
outer space. 

To-pie Social and pedaGogical problems connected -with the use of 
satellite for education 
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Points "'.:.,r discussion 

(a) For whom is a prograrnmE: of edueation and training l"equired? 

(b) 1·lho can be educated and trained by this means alone? 

(c) 1·lhat can be taught by this method? 

(d) Hem can this method be used for teaching r,urposes (i) using 
pictures only, (ii) using voice and pictures (laneuage problem), 
(iii) J?roblem of feed-b~,ck from pupil to teacher. 

(e) What is the cost effectiveness of this method? 

Partictpants 

Chairir.an Nr. H.F. Libby 

Panel members Mr. M. Bernard 
Mr. P.L. Vel.Ja 
Prof. Dr. s. Piotrowski 
Prof. Dr. O.H. Belozerkowskij 

i·ihile educational television and radio using conventional methods is already 
operational on a national basis in a number of countries (speakers referred to 
programmes currently existing in Colombia, FJ.·ance, Ghana, India, Japan, the USSR and 
elsewhere), the possibility of using a satellite for this purpose opens up exciting 
and challenging opportunities together with a number of important problems. 

On the hardware side, the required technology is already or will very shortly 
be developed and t~e availability cf operational systems will be mainly determined 
by programme and f'undinG priorities. 

It is all the ~ore important, therefore, that close and timely consideration 
should be given to the socio-pedagoGical problems associated with the use of 
satellites for education, so that when the time comes,· nations should be fully 
prepared to put this ne-t-1 tool to the best possible use. 

The panel considered e~rclusively the television aspect of educational 
broadcasting, ·which can be used basically to provide two categories of teachinc: 

(a) For children at elementary and seccndary school levels; 

(b) For adults : 

(i) Further education in the developed countries; 

(ii) Basic social, agricultural, civic education in the developing 
countries. 

In the first case, when used in a classroom environment, television is merely 
another teachina aid which, by its impact, can be most useful, particularly in 
remote and isolated villa,ges or communities, for such subjects as science, 
literature and ceocraphy. 
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',/hen attempting to provide education outside a classroom environment, whether 
for children or for adults, satellite television could only provide one part of 
the teaching process, that is to say, the transmission of information from the 
te0chsr to the student. The other aspect, that of communication from student to 
teahcer, nhich is so vital to education as opposed to mere imparting of information, 
had to be achieved by iother means,. This was the problem known as "feed-back". 

The more obvious methods of obtaining feed-back by mail, telephone, meetings 
of monitors etc., involve delays and are not always adapted to educational 
requirements. Attempts have therefore been made to resolve this problem in a 
number of ways in the case of existing educational television programmes using 
conventional methods. Examples ciuoted included the followj.ng: 

(a) Community viewing in the presence of a monitor who could answer the 
questions which the programme might evoke. Here it was important to choose and 
train the monitors with care. This was no easy matter, since the fact of using 
television courses presupposed that the monitors were not sufficiently competent 
to give the course themselves, and yet they had to be competent enough to answer 
questions. 

(b) The second approach was to start from the premise that the number of 
questions which could be asked relating to a given course was not infinite and 
to assume that if the production ·were arranged so that the teacher gave his class 
or lecture in front of a sample cross-section of ten to twenty students, the 
latter would ask all or almost all the questions which the viewer himself would 
be likely to raise. 

These methods were so far only an attempt to solve the problem and were not 
yet regarded as either perfect or final. This was a field which called for 
intensive research and experimentation, if the instability resulting from 
feed-back delay were to be avoided. 

As regards programme production, two approaches were mentioned, that using 
image alone and that which associated sound and image and was therefore appropriate 
for eradicating illiteracy. 

'Ihe possibility of using image alone could be useful in overcoming language 
difficulties and could, either with or without a monitor, be used to teach basic 
hygiene., agricultural methods, family planning etc. In a country such as India, 
which had fourteen major languages and s~veral hundred dialects, this could 
provide an attractive alternative to the more sophisticated and expensive solution 
of having one video channel and several audio channels. 

'Ihe problem of coping with various cultural, agricul tu1al and traditional 
backgrounds by means of a single programme still remained, even if there were no 
language barrier, as, for example, in the Spanish-speaking countries of 
South America. 

While these difficulties should not be underestimated, they could also be 
regarded, constructively, as a challenge in producing a more uniform language, 
system of education and way of life. 

-87-



The actual production of the programme was important since it was essential 
to in~1: 1ve the student actively and hold his attention, and in extreme cases 
teach nim despite himself. 

It was felt that "there would be a definite need for specially trained 
educational television producers who would have a sense of values appropriate to 
their task. Close co-operation between producers and educators was essential 
and in some cases it might be preferable for the educators themselves to produce 
their programmes, even if the latter were technically less perfect than those 
produced by professionals. 

Experiments could be conducted into the manner in which the "lesson" could 
best be put across: by direc~ transmission from a classroom, by means of cartoons, 
in between television commercials·, etc. Here again was a field in which there was 
room for a great deal of research. 

In conclusion, the discussion brought out clearly the two chief problems to 
which early attention should be given, if the best possible use is to be made of 
satellite television when it becomes available: 

(a) Feed-back problems; 

(b) Programme production. 

If timely attention is not given to these "software" aspects of education via 
satellite, a most valuable new tool for the speedy eradication of illiteracy ancr­
the education of large populations could be misused with the gravest consequences. 
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XI. CLOSING STATEMENT OF THE VICE-PRESIDENT .A:ND 
SCIE~'"TIFIC CHAIF.MAN 

When I started preparing for this summing-up session,I felt rather overwhelmed, 
because we have covered a vast canvas and heard so much of deep significance that it 
seemed difficult without an adequate passage of time really to do justice to it. 
But I believe that the ideas which have been presented here, and the many 
suggestions - those related to hard reality and some others which still appear to 
be in the realm of fantasy - have together enriched our experience at this 
Conference. The question has often been asked: ''Can one afford to undertake 
space research?" But I am sure there are many here like myself, who will 
ask: "Can anyone afford to ignore the applications of SlJace research ? 11 One departs 
from the Conference with the conviction that applications of space research 
touch every facet of life and, in adopting them imaginatively and with understanding, 
nations have an opportunity to dedicate themselves to a meaningful task of direct 
relevance to their development. Indeed,the total impact on national life can be 
dramatic. 

I suggest that many delegates, when they return to their own countries, would 
find it worth-while to lool':. once a.gain through some of the key papers presented 
here. It is not possible to name each one of them, but at the introductory 
session significant applications were admirably summarized. 

The Chairman of the thematic sessions have lightened my task by summarizing 
what happened at the sessions. I will devote my remarks to certain aspects not 
covered in their reports, particularly the group discussions, which I believe are 
an innovation for a United Nations conference. These have provided a welcome 
op~ortunity for an exchange of ideas, so much so that while at the start we 
envisaged six group discussions, we ended up with nine. The last,on legal affairs, 
unhappily did not quite come off,because it was set up without adeq~ate preparation 
and I offer my regrets to the Chairman of the thematic sessions concerned for the 
confusion created. 

I ~ould now like to touch upon what I consider to be some noteworthy aspects 
of the Conference. If I cannot do adequate justice to all points, it is because 
the time for reflection has been short and the material vast. 

There was a great deal of discussion at the Conference on the regulatory 
functions which would be required if satellite communications are extensively used 
for all manner of national needs in telecommunications, including mass communications 
involving direct broadcast television. It was felt that regulatory problems would 
be different in various regions depending upon the existing level and sophistication 
of telecommunications and that the regulatory specifications established by ITU 
should permit variations in different areas of the world to maximize the cost­
effectiveness of the telecommunications systems. It was also recognized that 
progress in the field is so rapid that regulatory bodies have to move much f 1aster 
than is customary in considering new developments of great economic significance 
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to nations. Suggestions have been made about a two·level international system 
for providing services related to satellite telecommunicationso The need for 
reform of the existing set-up of !NTELSAT was generally recognized, and indeed 
formal consultations are already proceeding for thie purpose. Moreover, a new 
international system has been proposed. This has too many dimensions for me to 
deal with adequately at this time, but the subject has been keenly discussed, and 
interesting ifleas will be found in the reports of the group discussions for 
concrete action in the future. 

It was established that the technique for direct broadcast of television, 
which involves high power in the transponder and a restricted radiated beam from 
the satellite, is almost here. There is great over-all saving in the cost of the 
system when use is made of satellites with high effective radiated power. The 
question of obsolescence of existing satellites also came out, because during 
their effective life of perhaps five to ten years they are overtaken by 
developments in technology. In consequence, an important question arises as to 
their replacement prior to the completion of their useful time qf operation to 
make possible the deployment of newer techniques. It is a hard decision to make, 
but will have to be faced, taking into consideration a reduction of over-all 
systems cost, particularly of ground terminals. It would be appropriate if an 
international body such as INTELSAT sponsors research and development on a 
significant scale to make possible systems cost reduction at the earliest possible 
opportunity. There was great interest in trying out the implications of 
transmission frequencies from satellites in the 1 and the 10 G/c regions for 
direct broadcast. 

In the discussion on mctoorolom.r, it was noted that,in most countries,the 
practical use of meteorology is currently made most effectively by aviation. 
It was emphasized that,to derive wider benefits, nations would need t,, devote much 
greater effort than hitherto on meteorology applied to medium-range and long-range 
weather forecasting and weather rr.odification schemes. It was urged that nations 
would be well advised to invest in such programmes of benefit to their economies. 

Automatic Picture Transmission (APT) came out as a programme of great 
im~ortance and interest to a large number of countries and individuals. It has 
occurred to me tha.t, if modest units are widely installed, they could perhaps 
also be used to receive charts of global meteorological conditions prepared at 
the World Weather Watch Centres. I am intrigued by the possibility of the dual 
use of the system to improve the quality of local forecasting. 

When we came to Vienna, we thought that the areas of most immediate practical 
applications would be communications, meteorology and navigation, in that 
order. But one of the most striking things to emerge has been appreciation of 
the great potentiality of remote sensing devices, capable of providing large­
ocale practical benefits. One of the group discussions considered the cost­
effect1veness of these techniques, and it was pointed out that there is a high 
cost/benefit ratio, which, for example, in cartography, can be as much as 18: l. 
The time has come to interest meteorologists, hydrologists, surveyors, 
agricultural specialists and other groups in such programmes. The Chairman of 
the thematic session summarized the consensus that aircraft could initially be 
used because of their comparati.vely low cost. There is need, to begin with, 
to understand problems of interpretation. Remote sensing cannot replace man 
on ground, but can direct man's efforts on ground to be more ~fficient. 
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He had an interesting group discussion on education. The benef'its of 
television for education are well recocnized., but it was noted that television is 
not a substitute for the teacher., but a powerful means of making him more effective. 
The main problems are not technical., but pedagogical. They are principally the 
identification of people who could be benefited by education through television., the 
motivation of people to be receptive to the benefits of education, the creation of 
suitable programmes to maintain continuous interest., the selection of monitors to 
conduct the programmes., the special problems when a country is multilin(;ual., and 
the question of feed-back from subjects on effectiveness oi' the prcgrarr.mes and its 
evaluation. 'I'here is great need to develop II software11 for educational and 
instructional television. 

The role of the United Nations, its international agencies, and international 
co ... operation were discussed at three most interesting group discussions. The 
then:atic sessions on biology and medicine., on non-s:pace ap"9lications, and education 
recognized that there was need for United Nations J;>rogrammes tha·c would provide 
training in these three arease It has been stated that the Ivory Coast., Madagascar, 
Kenya and Ghana are ready to co .. operate in a United !Tat ions training J):!."'Oj ect. The 
need to increase the cost effectiveness ~f United Nations agencies and programmes 
was repeatedly voiced. It ·was noted that the success of multinational programmes 
depended on credibility in the stated purpose. The Thumba Equatorial Rocket 
Launching Station in India is a good example of international co-operation ,1here 
bilateral collaborative effort under the umbrella of Unit.ed Nations sponsorship 
had worked very effectively. 

Bilateral co .. operation often offers the most advantageous way for gettinc on 
with work. It was recoanized that internat;ional co-operation works best ,·1hen 
concerned with specific projects., and also that thei"'e are a number of ,1ays in ,·1hich 
projects are initiated and sustained and a ricid approach is ina:pprcpriate. 

The activities of the United Hations were discussed a·c a number of sessions. 
At J.Jresent, we have the Committee on the Peaceful Uses of Outer Space, its -'Gwo 
Sub .. Committees and the Outer Space Affairs Division of the Department cf Political 
and Security Council Affairs of the United nations Secretariat. It i'tas 1"ecognized 
that more would have to be done., and while the question of an independent aeency 
was raised, there was much emphasis on strenc;thening activities within the 
framework of the outer Space Af'fo.irs Division with scope to talte initiative. On 
the professional side, the Division could be auamented by specialists seconded 
for a limited duration of time by member States. 

I 'f,:rould like to invite attention of the Conference to e:xpei•ie11ce in the 
International Council of Scientific Unions (ICSU). When space research became 
l)Ossible., there was a neec.l to bring together scientists interested in various 
disciplines and COSPAR ·was formed by ICSU, involving various bodies, such as the 
Union of Geophysics and Geodes;Y": oi' Ast1•onom:?, of Radio and so on. We have in the 
United Nations various bodies such as I'IU., u:r::o, UNESCO and FAO., charged with 
1•esponsibili ties in specific a1"eas of applications. It has occurred to me 
forcefully at this meeting that there is no group ol" b.:,dy which can take initiative 
on a continuing basis :C'or prom.oti11g the applications of space., particularly in 
developing count1"ies. There is a need s.t the United Ho.tions level to look at T,h.e 
present and the :C'orward .. looking problems of applications of the t1.ses of oute1· srace 
in a variety of fields, I have sugcested that an a11plications resource cr0up cf 
ten or twelve s:pecialists., ,·lith an advisol"Y 1•ole and meetin~ perhaps once a ~1,1et1.r, 
miaht be quite effective to c;enerate 11ew ideas that mit;ht lead tc the t:{ina-in vr 

-91 .. 



the efforts clone by various agencies. Moreover, the1~e is a gooc1 scope fm.' i:.:. ,i~....i 

11rojects to be supported ~iointly by two or more specialized agencies., as is bt:i1·.: 
done by the International Atomic Energy Agency and the Food and lif~riculture 
Oreanization of the Unitec1 Na·cions. The Outer Space .Affairo Division couJ.~1 
c;enerate a great c1eal of inte:t'est and understandinrr by ,-a.r1·t:mging specialiot panel 
meetings on specific to}?ics on lines I.l\FA has followed so effectively, 1·hese 
panel meetings, perhaps no more than four per yea~ of fifteen or twenty people, 
could produce documentation and new ideas on specific applications, which coulc1 
then be distributed widely. These meetina;s could be held in different pa11 ts of the 
world in 01~der to generate local interest. And then there is the need for a number 
of schola.rships for nationals of developing countries. I feel that one woulu. need 
perhaps a hundred per year for training relatecl to specific applications which a 
nation wants to undertake. There should be funds available for Governments 
committed to certain projects to be able to send their people to institutions run 
by nations advanced in the subjects concerned. The funds should support travel 
e~q;,enses and maintenance during a period of six months -'co a year • 

. 
Another programme of some. importance which the United Nations could. consider 

would be to undertake survey missions, on re(luest, from countries or groups of 
countries to eJ~plore the potential of certain specific techniques within the context 
of local situations. There is need for a modest programme of technical assistance 
fo:c developin:::; countries to set up facilities like APT. If a country wants to 
construct an APT unit itself, there should be some funds available for takincr a 
scientist or engineer to a place where he could make the first unit. For example, 
we will be very happy to p1~ovide at our SJ?ace Science and Technolocy Centre in 
India facilities and assistance to those wishinc to build such units themselves 
and then taking the units back ·with them. This type of technical assistance should 
be geared to specific programmes of immediate benefit where the country itself is 
interested in making a commitment. United Nations sponsorship, like at Thumba, to 
multinational co ... operative projects for space applications might be very helpful 
in providina an umbrella for bilateral co~operation. 

I have tried to estimate what all this adds up to in financial terms. It 
seems that an allocation within the United Nations o:f' something like half a 
million dollars a year may be required a'l:; the start. This mic;ht arow to 1 or 
2 million dollars in three years. Independently of the activities of the 
s::;iecia.lized aaencies, this would be quite a siGnificant added input by the United 
l'Tations, through its Outer Space Affairs Division, to promote the peaceful uses 
of outer space. 

There is yet another need of particular relevance to developing countries 
to which I would like to refer. There are many countries like Brazil, Argentina, 
some States in Africa, Indonesia, Pakistan, India, .Australia and Canada, which 
have territories vast enough or regions which require to be covered by 
telecommunications, which could use part or all of a synchronous satellite 
capability exclusively lea.sed for their own national needs. There are also tnany 
smaller countries, in Europe, for instance, where need eJ~ists for regional 
telcconununications. local control of fully-leased channels should not be 
inconsistent with international obligations and control of the global satellite 
telecommunication system • .At least as far as developing countries are concerned, 
I feel rauch could be gained if national use of INTELSAT facilities, for instance, 
could be based O."l full ... time leasing o:E' channels., for which they ca.n pay in local 
currency for the first twenty years or so, since one great difficulty for them 
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would be payment in foreie:;n eJ:cho..nae for a national service. The financial impact 
of' this woulJ be quite: m:~_all compared to the magnitude of world technical 
aosistance today, 11hich 1£ p::."obably in the region of $US3 to 5 billion a year, and 
e:,q:,endi·ct1.re on the pea.ce:rul uses of outer space, which is also of that order. If, 
in)Gerna tionally, somethinrs like a hundred million dollars a year are used to 
augment the facilities of international satellites, for example through Il1TELSAT, 
and channels could be hired full-time in local currency for the time being, 
providing low-cost utilization of a complete satellite, the expenditure by an 
agency such as UNDP would amount to something like 2 per cent per a~u.m of the 
volume of all aid or expenditure on space research. It seems to me that with the 
promise that outer space is now presenting: this type of international support 
would be ·well worth ... while. Most importantly, it would eliminate the investment 
toe.lay by developing countries in obsolete technologies and permit a drar,: c:; 
reduction of satellite communication ta.riffs through their full utilizatit . which 
is not possible immediately in many regions on international traffic by :i ;;;elf. 

It would. be appropriate if the reports of this Conference are first considered 
by the Scientific and T~chnical Sub-Committee of the Committee on the Peaceful 
Uses of' Outer Space. I would hope that this Sub-Committee could look at all 
aspects in a detailed manner and come up with concrete vroposals which the Committee 
on the Peaceful Uses of Outer Space and the United Nations could hopefully adopt. 
I feel that one of' the imi,Jortant objectives of this Conference would not be 
fulfilled if the presentations given here are no·b available to a wider audience 
of policy-makers through pamphlets and effective audio-visual media. It is 
important to be able to disseminate information in various regions to the many 
people 1·1ho could not cone to Vienna. I hope that i;hc Unite:d :Na.tions will allocai.,e 
adequate r~sources to make this possible wi·chout delay. 

Finally, Sir, I have the pleasant duty of thanking you and the host country. 
A most important ingredient of' this Conference has been the relaxed atmosphere in 
1·1hich we have approached our task, and, to no small extent, this is due to the very 
generous hospitality afforded by Austria. I want to say on behalf of all of us 
how much we have appreciated this. Mr. President, I referred earlier to your 
personal cont1·ibution. But for your very active initiative through these last ti'10 

or three years, this Conference wuuld certainly not have taken place. Such a 
Conference cannot succeed. without the inputs which the delegations of nations 
bring to it. Variotis delec;ations, and particularly nations which have developed 
space research effectively, have been most generous in sharing information and 
ex!)eriences. This sets a very good :precedent for the future. I am sure that in 
this achievP.ment the main objective of this ~onference has been realized. I wish 
to thank the United Nations Secretariat - Mr. Abdel-Ghani and his associates, the 
scientific secretaries who have taken time off from their countries to come to 
work for the Confere11ce, the Office of Public Information, the Conference officers 
and, of coul"se, the interpreters; without 1:ho111 this Conference could. not have 
succeeded. 

I wish to thank all delegates pe1"so11ally for the kindness, thought and 
courtesy that I have received in my job, which I hope has been to your satisfaction. 
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XII. CLOSING S'IATEUENT BY TEE PRESIDENT OF THE CONFERENCE 

ffiriginal: Englis!:7' 

The first United Nations Conference on the E~{ploration and Peaceful Uses of 
Outer Space is thus approaching its conclusion. 

Over the past fourteen days, scientists and officials from seventy-nine 
nations and representatives from numerous international and scientific organizations 
have gathered in this hall to explore the practical benefits to be derived from 
space research and exploration, on the basis of technical and scientific 
achievements, and to study how the non-space Powers and especially the developing 
countries may enjoy these benefits. 

The reports which the Scientific Chairman anct. the Chairmen of the thematic 
sessions have just made to the Conference bear witness cf the determination with 
·which the Conference has approached its task, the wide interest which it aroused 
and the results which it ·was able to achieve. 

I believe that the Conference ·uas able to fulfil its mandate. ·we have indeed 
heard a number of statements ·which clearly demonstrated that our 
expectations were not too high. This is particularly true of the space 
applications involving the use of satellites. 

Thus the use of communications satellites was the object of extensive 
discussion. The versatility, flexibility and low cost of satellite communications 
has already exercised a profound effect on international communications even at 
this stage of their development. Such satellites offer considerable advantages both 
to advanced and developing countries and it is therefore most likely that we will 
·witness rapid proaress in this field. In fact, there already e:dst provisional 
arrangements and concrete proposals concerning the establishment of a global 
communication satellite network., and it is to be hoped that reasonable solutions 
will be round. We e:tpect this all the more as there was gener~il agreement that 
communication satellites could effectively be used for information and training and 
thus help developing countries in their manifold and difficult task of economic 
and social development. 

In this conne:don, I should like to refer to the memorandum submitted by the 
Secretary-General of the Unitod Nations.,which indicated the difficulties faced by 
the United Nations in the field of broadcasting and stressed the importance of 
satellite communication links for that Organization • 

. All these questions deserve our continued attention and will, I am sure, be 
further studied in the competent organs of the United Nations., as well as by the 
specialized agencies. 

In the field of meteorolocy,to~ a start has already been made throuah the 
establishment of a World Weather Hatch. The enormous savings which apparently 
coula be achieved through improved weather forecasts, especially in aaricultural 
and water management., will certainly act as an incentive for extensive co ... operation 
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in this field. The use of satellites for navigation has also found a positive 
evaluation and it was pointed out that the so-celled survey satellites could offer 
considerable advantages especially to developing countries. 

Apart from these spectacular applications o:f' outer space technology, it was 
clearly stated that space research and technology bring about indirect economic o,nd 
other benefits, which are already being felt in such different fields as electronics, 
medicine, biology, metallurgy and even in organizational management. I am tnerefore 
convinced that the Conference has demonstrated that the interaction oetween science 
and technology, between scientific resea1"ch and industrial applications can indeed 
provide the tools for swift technical, economic and social proeress and thus 
influence directly the level of economic and technical development. 

The Conference has also rightly devoted part of its sessions to the aspects 
of international co~operation in the application of space science and technolocy. 
It has eJ~amined how those countries which are not in a position to carry out an 
independent space programme could share the benefits resulting from space research 
and technology. It was said that bilateral co ... operation is indicated. in all those 
fields for which multilateral co-operation is eithe1" not practicable or not 
available. This type of co-operation may in particular enable countries to build 
up an infra-struc·bure in the field of outer space, thus facilitating their 
participation in international projects. 

Regional co ... operation is likewise necesaary and desirable. The neec:1s and 
goals of the various geographical areas seem to be different. Whereas, fol" e:~ample, 
advanced. countries might find it interesting to use satellites for the automatic 
transmission and e:~chan:3e of clata, developing countries might i'Tish to give more 
weight to the use of satellites for agriculture, ·water management, education and 
training and the survey of earth resources. R,1i:.;ional co-operation is therefore of 
great importance and. can lead .. as in the caae in Europe - to the 
establishment of regional o~ganizations. 

There can be no doubt, howeve:.~, t. . . nt:.':1~ activiJ !.es, such ::a.~ t1,e effective 
functic.ining of a Horld ilcather Watch, or .,he e 1uitable use and distrlbu+.io1J. 11:f' 
frequency bands, will demand, by the ·: ... · .. ·~- nature of these activities, 
woi·ld ... wide co-operation and co ... ordination. The greatest benefits for all, ec0nomic 
and otherwise, could certainly best be achieved throuah large-scale applications 
of outer space research and technoloay, and consequently through international 
co .. opei~ation, on as wicle a basis as pos£iible. This explr:iins why nui:1erous speake1~s 
eJ~reosed themselves in favour of ntrenatheninc the role of the Conunittee on the 
Peaceful Uses of outer ~pace, of the Ul1ited nations Secretariat and the specialized 
agencies. 

Surely, it -was not J;>ossible for tha Conference, in fourteen short days, to find 
solutions to all the problems which ,-1e face at the becimting of the second deco.de 
of the SJ;>ace age. No one could have seriously expecteu that. But I am sure that, 
on this closing day of the Confe1"ence, we can say that we have adva.nceL1 n. first and 
J.)erha.l)s not insignificant step on the long and diff'icul·b l'oad ·bowardri oni· goal. 

Scientists ancl technolocists who attended the Conf'ere1tce a1•e tLKlay rierliaJ;>s 
r.1ore a.ware of the problems they face, of their true dimcnsio11s, of thei1.· different 
aspects and o:C' ·bhei:r often complex implications. Th1~ouah thei1' t1iscussions wi·bh 
scientists :L'rom other countries, they have, I o.m sure, increaletl their la1owledr,e and 
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understanding, and.,through their contacts with representatives from other nations 
and other societies,they will have gained greater insight into the complexities of 
the issues before them. 

Government officials., particularly from the developing countries., will have 
acquired a deeper understanding of the possibilities which outer space research 
and technology could offer for the solution of many,or at least some of the 
technical, economic and social problems with which their nations are confronted 
today. 

I am convinced that the Conference will thus prove to be an imp~rtant event 
in the development of international co-operation in the exploration and uses of 
outer space, and that it wi.11 give momentwn to our efforts to bring the benefits 
of space technology to all nations, irrespective of their degree of technical and 
economic development. 

The Conference, however, was only a first step on a long and r:!hallenging path. 
'Ihe scientists and e'.h."Perts who have spoken at the Conference have demonstrated the 
potentialities of the practical applications of outer space technology and indicated 
the possibilities for progress and co-operation. The next step will now have to 
be taken by our Governments. May we, on this closing day of the Conference, e'.h."Press 
the hope that they will recognize their responsibilities, and that the probing mind 
of the scientist, the ingenuity of the engineer and the courage of the astronaut 
·will be matched by the farsightedness and a.eter:nination of the political leaders. 

Before I now conclude the proceedings of the Conference, I wish to express my 
sincere appreciation to all those who have contributed so greatly to its success. 

In the first place, I should like to convey my Gratitude to the Secrctary­
General of the United Nations, U Thant, who, ever since the beeinning of the 
preparatory stages, has lent his pe:rsonal interest and assist~nce to the Conference. 
'iie regret that he was prevented from being i7ith us at this closing session, as he 
had intendec1. 

I should equally like to extend my appreciation to the distinguished Vice­
President and Scientific Chairman of the Conference, Dr. Vikram Sarabhai. As 
Chairman of the Panel of Experts,he has supervised the scientific preparations for 
the Conference, as Vice-President of the Conference,he bore the responsibility for 
r:,uiding its scientific work. Dr. Sarabhai has discharged his mandate ·with 
distinction, and has gained our admiration for his tireless and devoted efforts. 
I, who worked so closely ·uith him during these past weeks, am the first to know 
how much the Conference owes to his work. 

Hith the same sratitude, I should like to thank all the eminent scientists who 
were chosen by the Conference cs chairmen and vice-chairmen of' the thematic sessions 
anci as chri.rraen of the evening sessions. The Conference was indeed fortunate to 
bene:fi t .from their wisdom, insight and expe~'.'ience, and, on behalf of all deleeations, 
I wish to the,nk them for their efficient and devoted work. 

I also wish to thank the Executive Secretary of the Conference, r,1r. Abdel-Ghani, 
·who has been entrusted with most of the administrative arrangements for the 
Conference. If the Conference, in spite of the many difficulties arising from the 
special nature of' its work, wn.s able to work so smoothly and efficiently, it was 

-96-



to a lar~e extent due to the work of the Executive Secretary and his able and 
devoted staff, many of whom bore more than the usual share of responsibility in 
the preparation of this Conference. 

Finally, let me thank all the United Nations staff who worked ·with us during 
the Conferance, all the many visibl0. and invisilJle helpers who contributed so much 
to make the Conference a success. 

Distinguished delegates, my ve-::y special gratitude, however, goes to you, 
to all delegations, to all representatives of international organizations 
attending the Conference. Your co-operation, your work,was the 1Jssence of this 
Conference. You have accomplished its success. On behalf of .~,he officers of the 
Conference I wish to thank you for your collaboration. 

Before concluding may I, with your permission, say a few ·words not as 
President of the Conference, but a.s head of the delegation of Austria. Many 
delegates in their interventions expressed their gratitude for the hospitality with 
which they were received in Austria and in the City of Vienna. I wish to thank 
you for your kind words. Austria and Vienna ·were indeed proud to have been host 
to the Conference and we are happy if your stay in Vienna was not only fruitful, 
but pleEJ,.sant as well. We now wish you a happy :return to your home countries, and 
we hope that you will soon come to Vienna again. 

Distinguished delegates, we are concluding this Conference at a moment of 
political tension, filled with unrest and anxiety. We have demonstrateC. at this 
Conference the possibilities for a peaceful e:;:ploration of outer space and its use 
in the interest and for the progress of all mankind. May we also have the i'lisdom 
to find and to secure, here on earth, peace for all men. 

I now declare closed the United Nations Conference on the Exploration and 
Peaceful Uses of Outer Space. 

-97-



APPENDICES 

APPENDIX I 

LIST OF PARTICIPATING COUNTRIES IN THE CONFERENCE 

Algeria 
Argentina 
Aust::calia 
Austria 
Belgium 
Bolivia 
Brazil 
BulGaria 
Burma 
Byelorussian Soviet Socialist Republic 
Canada 
Ceylon 
Chile 
China 
Colombia 
Costa Rica 
Czechoslovakia 
Denmark 
Dominican Republic 
Ecuador 
Federal Republic of Germany 
Finland 
France 
Ghana 
Greece 
Guatemala 
Holy See 
Hungary 
India 
Indonesia 
Iran 
Iraq 
Ireland 
Israel 
Italy 
Ivory Coast 
Japan 
Kenya 
Ku,;·1ait 
Lebanon 
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Liberia 
Libya 
Madagascar 
Mexico 
Monaco 
r.rongolia 
Norocco 
Nepal 
Netherlands 
Nicaragua 
Iforway 
Pakistan 
Panama 
Peru 
Philippinas 
Poland 
Portugal 
Republic of Korea 
Romania 
Saudi Arabia 
Senegal 
South Africa 
Spain 
Sweden 
Switzerland 
ir·hailand 
Tunisia 
Turkey 
Uganda 
Ukrainian Soviet Socialist Republic 
Union of Soviet Socialist Republics 
United Arab Republic 
United Kingdom of Great Britain 

and Northern Ireland 
United states of AmGrica 
Upper Volta 
Uruguay 
Venezuela 
Yugoslavia 



APPENDIX II 

LIST OF PARTICIPATING ORGANIZATIONS 

Specialized agencies 

Food and Agriculture Organization of the United Nations (FAO) 
International Atomic Energy Agency (IAEA) 
International Civil Aviation Organization (ICAO) 
International Labour Organisation (IIO) 
International Telecommunication Union (I'IU) 
Inter-Governmental Maritime Consultative Organization (IMCO) 
United Nations Educational, Scientific and Cultural Organization (UNESCO) 
world Health OrGanization (mm) 
World Meteorological Organization (WKO) 

Other inter-governmental organizations 

European Space Research Organization (ESRO) 
European Launcher Development Organization (ELtO) 
International Telecommunications Satellite Consortium (INTELSAT) 

Non-governmental organizations 

Committee or Space Research (COSPAR) of the International Council of 
Scientific Unions 
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APPENDIX III 

LIST OF OFFICERS OF THE COJ:.J-:B,ERENCE 

President: H.E. Dr. Kurt Waldheim 
Vice-President/Scientific Chairman: Dr. Vikram Sarabhai 
Executive Secretary: Mr. A.H. Abdel-Ghani 

Introductory session 

Thematic sessions 

I. Communications 

II. Meteorology 

III. Kavigation 

IV. Other space techniq~es of 
practical benefit 

v. Biology and medicine 

VI. Non-space applications of 
space technology 

VII. Education and training 

Chairman, Dr. V.A. Sarabhai (India) 
Secretaries, Miss Prat and Mr. Raghavan 

Chairman, Mr. Erik Esping (Sweden) 
Vice-Chairman, Mr. Trevor A. Housley, 

C.B.E. (Australia) 
Secretaries, Mr. Robinson and Miss Prat 

Chairman, Mr. J.S. Sawyer, F.R.S. 
(United Kingdom) 

Vice-Chairman, Mr. Bert Bolin (Sweden) 
P cretaries, Mr. Ricciardi and Mr. Zaman 

Chairman, Dr. Kiyoshi Morita (Japan) 
Vice-Chairman, Dr. H.C. Freiesleben 

(Federal Republic of Germany) 
Secretaries, Dr. Beloded and Mr. Zaman 

Chairman, Dr. Robert c. Seamans, Jr. 
(United States of America) 

Vice-Ch~irman, Prof. Vladimir Guth 
(Czechoslovakia) 

Secretaries, Mr. Ricciardi and Mr. Zaman 

Chairman, Acad v.v. Parin (Union of 
Soviet Socialist Republics) 

Vice-Chairman, Prof. Dr. Heinz Graul 
(Federal Republic of Geri;mny) 

Secretaries, Dr. Beloded {11':11 Mr. Zaman 

Chairman, Mr. Vladimir Genc~c 
(Yugoslavia) 

Vice-Ch~irman, Prof. Giuseppe Gabrielli 
(Italy) 

Secretaries, Mr. Ricciardi and Miss Prat 

Chairman, Prof. M. Bernard (France) 
Vice-Chairman, Prof. Alexandru Spataru 

(Romania) 
Secretaries, Miss Pl:'at and r:Ir. Zaman 
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Thematic sessi~ 

VIII, 

IX, 

Inte:rJ.·iational co-operation and 
opportunities for participation 
in space research and 
application 

Economic, legal and social problems 
of the exploration and use of 
outer space relevant to 
international co-operation and 
practical benefits 

Evening lectures 

Chairman, Dr. R.S. Rettie (Canada) 
Vice-Chairman, Mr. Teofilo Tabanera 

(Argentina) 
Secretaries, Mr. Robinson and 

Mr. Ogunbanwo 

Chairman, Prof. Antonio Ambrosini 
(Italy) 

Secretaries, Miss Chen and Mr. Ogunbanwo 

For the list of officers of evening lectures, see appendix VI. 

Credentials Committee 

Chairman, Mr. Carlos Elizondo (Mexico) 
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APPE:CIDIX IV 

LIST OF PAPERS PRESENTED AT THE CONFERENCE 

Introductory seosion 
Document 
Series Title Author 

INT.l Practical terrestrial benefits Dr. Franz Matsch 
derived from using outer space 

INT,2 

INT. 5. 

INT.4 

INT.5 

INT.6 

INT,7 

INT.8 

INT.9 

V.B.5 

INT.11 

INT.12 

INT.13 

General review of Japan's space Noboru Takagi and 
activities Akiyoshi Matsuura 

Contributions and results of Homer E. Newell 
space science programmes 

Man's role in space Dr. George Mueller 

Overview of space applications Leonard Jaffe 
programmes 

The aerospace stimulus to 
technological advance 

The French effort: a balancew 
sheet 

A decade of' space and upper 
atrr.ospheric research in Canada 

The first artificial earth 
satellite - the beginning of 

John L. sloot> and 
Mac C. Adams 

Dr. D.c. Rose and 
Dr. R.S. Rettie 

A.A. Blagonravov 

space age and further development 
of the peaceful conquest of space 

Professional activities of' Yu.A. Gagarin 
cosmonauts 

Soviet explorations of moon, G.I. Petrov and 
planets and interplanetary G.A. Skuridin 
space 

Scientific and practical aspects v.a. Istomin, 
of research of structure and M.Ya. Marov, 
variations of upper atmosphere v.v. Mikhnevich 
:parameters 
Lunar surf.ace ex:plorations with 
automatic stations "Luna-9" ... 
"Luna ... 1311 

A. P. Vinogre.dov, 
Yu.A. Surkov, 
K.P. Florensky, 
I.I. Cherkasov, 
v.v. Shvorev 
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Auotria 

Japan 

Uni-'ced States 

United States 

Uni-'ced States 

United States 

France 

Canada 

USSR 

USSR 

USSR 

USSR 

USSR 



Document 
series 

I.l 

I.2 

r.4 

I.5 

r.6 

I. 7 

I.8 

I.10 

1.12 

r.13 

I.14 

I.15 

Title Author 

Thematic session I. Communications 

(i) General 

Satellite t~levision: a system 
proposal for India 

Possibility of, and profit to be 
gained by, using satellites for 
educational purposes 

Space broadcasting - how, when and 
why 

Satellite system for educational 
television 

Satellites for education: lessons 
from a decade of experience with 
educational television 

B.S. Rao, 
Prasad L. Vepa, 
M.S. Nagarajan, 
H. Sitaram, 
B.Y. Nerurkar 

Toaashi Yoshida 

R.P. Haviland 

Dr. Harold A. 
P.osen 

Wilbur Schramm 

Special contribution of Great Britain H. Stanesby 
to the design of civil communication-
satellite earth stations 

The role of small earth stations in 
future civil communication satell:i.te 
systems 

Method of recognizing the source of 
a television programme and 
arrangement, realizing the method 

Conceptual study of satellites for 
direct-TV-broadcast with 
incore-thermionic-reactor and 
electrical pro1ulsion 

Project "Symphcnir" 

J.L. Blonstein 

D.N. Mishev and 
K. I. Konov 

W. Rasch, 
A. Quast, 
W. Oldekop, 
W. Scharf 

J. Eouvet and 
Dr. A.H. Schendel 

Submitted by 

India 

Japan 

United States 

United States 

United States 

United Kingdom 

United Kingdom 

Bulgaria 

Federal Republic 
of Germany 

France/Federal 
Republic of 
Germany 

Application of satellites to the 
telecommunications scene 

T.A. Housley, C.B.E. Australia 

Advantages and disadvantages of 
satellite telecommunications 

The uses of the "Symphony" 
satellites 

R. Sueur France 

France 



Do cum en-Ii 
Series 

I.16 

I.17 

I.18 

I.19 

Title 

Radioco~unications in the exploration 
and peaceful uses of outer space 

The application of communication 
satellites for domestic tele­
communications in Canada 

The development and present 
characteristics of the Fucino 
station 

The educational satellite 
transmissions 

Author Submitted b~ 

ITU 

F.G. Nixon Canada 

G. Salvatori Italy 

M. Rodino Italy 

I.20 The potentialities of space UNESCO 
communication for promoting the 
free flow of information, the spread 
of education and greater cultural 
exchange, and the related 
international arrangements needed 

I.21 Progress in the field of space radio- K.P. Liang Republic of China 
communication in the Republic of 
China 

I.22 Monitoring of TV transmission quality M.I. Krivosheyev USSR 
over cosmic communication lines 

I.23 

I.24 

I.25 

I.26 

I.27 

I.A.l 

I.A.2 

"ORBITA" satellite communication 
system 

The optimization of cosmic 
communication systems 

"Molnia-I" communication satellite 

Television education via satellite 

Use of communication satellites by 
the United Nations 

L.J. Kantor and 
s.v. Borodich 

USSR 

G.R. Uspensky and USSR 
G.S. Gusakov 

M.R. Kaplanov USSR 

Teofila M. Argentina 
Ta ban era 

United Nations 

(ii) §pecialized 

The optimization of antenna 
electrical performance 

Determination of the optimum 
modulation technique for single­
voice channel operation under very 
severe noise conditions 
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G.H. Bryant United Kingdom 

P.N. Denbigh Uni tcd Kingdom 



J;e,cument 
series Title Author Submitted by: 

I.A.; Beam shaping for optimum i11umination Sidney Cornbleet United Kingdom 
patterns 

I.A.4 

I.A.5 

II.1 

II.2 

II.3 

II.4 

II.6 

II.7 

II.8 

II.9 

II.10 

II.11 

II.12 

II.13 

Influence of the ionoRphere of the 
earth and other planets on the 
maximal frequency in space 
communications 

Properties and design of antennas of 
the cassegrain type for radio 
communications with space stations 

K. Serafimov 

M. Velkov, 
A. Peinerdjiev, 
K. Serafimov 

Bulgaria 

Bulgaria 

'Ihematic seDsion II. !:eteorolcr:y 

(i) General 

The role of meteorological 
satellites in World \leather Watch 

Operational weather satellites and 
their implications 

Continuous observation of weather 
motion 

Atmospheric structure research for 
long-term forecasting 

Space meteorology in France 

The EOLE programme 

The near future of use of data of 
meteorological satellites for 
quantitative weather forecast 

Light and heat of the planet: 
satellite actinometry 

WMO 

David S. Johnson United States 

Verner E. Suomi United States 

William Nordberg United States 

M. Villevieille France 

J, Muller France 

M.I. Yudin USSR 

V.G. Boldyrev, USSR 
V.L. Gayevsky, 
L.B. Krasil'shcµikov, 
I.A. Chetverikov 

Satellite meteorology today and V.A. Bugayev USSR 
tomorrow 

Electronic computer recognizes clouds D.M. Sonechkin USSR 

Satellites and planetary circulation Sh. A. Musaelyan USSR 
of atmosphere 

The data from cosmos of sources and Yu.V. Kurilova USSR 
heat flows 
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Document 
Se1~ies 

II.A.l 

II.A.2 

Title Author 

(ii) Soundina rockets 

Meteorological rocket soundings on a 
global scale 

The development and 11se of 
meteorological and sounding rockets 
in the United Kingdom 

Sidney Teweles 

Dr. N. Simmons 

Submitted b:y 

United States 

United Kingdom 

II.A.3 Destructible meteorological rocket 
sonde "DART" 

B. Muller Federal Republic1 
of Germany ! 

I 
! 

II.A.4 A recoverable and reusable sounding 
rocket 

W. Pittelkow Federal Republicl 
of Germany 

II.A, 5 

II.A.6 

II.A. 7 

Infra-red measurements of the 
atmosphere 

Rocket engineering and development 
of upper atmosphere physics 

The experimental inter-American 
meteorological rocket network 
(EXAMETNET) 

Francesco 
Pellegrini 

E.G. Shwidkovsky 

Conrado J. Estel 

rtaly 

USSR 

Argentina 

(iii) Autorr.atic picture transmission (APT) 

II.B.l Use of satellite cloud pictures in 
routine meteorological work 

II.B.2 The analysis and use of AFT data 

II.B.3 Receiving APT-pictures with simple 
electronic instruments 

II.B.4 The design and benefits of an 
automatic picture transmission 
(APT) network 

Y. L. Tokatly Israel 

Vincent J. Oliver United States 
and Ralph K. 

Anderson 

H. Kindl and 
G. Schiffner 

Austria 

Dr. Joseph Clodman Canada 

'i.v) Satellites 

II.C.2 

.II.C.3 

Weather research satellites 

The selective chopper radiometer. for 
atmospheric temperature sounding 

Merri~ 1'epper 

s.D. Smith and 
J. T. Houghton 

United States 

United Kingdom 

II.C.4 Weather invisible from earth: high- N.F. Veltishchev USSR 
resolution television pictures 
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Document 
series Title 

II,C,5 "Meteor" experimental cosmic 
meteorological system 

II,D,l 

II,D.3 

II,D.4 

II.D.5 

II.D.6 

II.D.8 

II.D,9 

( v) Regional 

Space science stimulates 
meteorological research in Pakistan 

Space me-~eorological studies in India 

The studies of winter monsoon clouds 
over the Western Pacific regions 

Typical weather developments in Europe 
as observed by meteorological 
satellites 

The value to the southern hemisphere 
of meteorological observations from 
satellites 

Spiral cloud bands in low-pressure 
areas of medium latitudes observed on 
the photographs taken by meteorological 
satellites 

An attempt at mathematical description 
of the spiral structure of cloudiness 
in the occluded cyclone on the basis 
of the solution of W - equation 

What meteorology may expect from the 
EOLE experiment 

Meteorological satellites and safety 
of navigation 

II.D.10 The weather of tropical zone in 
infra-red rays 

II.D.11 The 11se of modern facilities in 
Polish meteorology 

Author Submitted by 

I.M. Andronov and USSR 
N.N. Sheremetievsky 

M. Rahmatullah 

Prof. P.R. 
Pisharoty and 
G.C. Asnani 

Kiyof.hi Tsuchiya 

Dr. Leopold 
Klett er 

J.C. Langford 

.Ales Gottwald 

Pavla Hlachova 

P. Morel 

K.P. Vasil'yev 

P.N. Belov 

J. Michalczewslti., 
J. Walczewski 

Pak:istan 

India 

Japan 

Austria 

Australia 

Czechoslovakia 

Czechoslovakia 

France 

USSR 

USSR 

Poland 

Thematic session III. Navir-ation 

(i) General 

III.l Study on navigation satellite system Yasuo Iizuka Japan 
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III.~ 

III.3 

III.5 

III.6 

III.7 

III.8 

Title 

Considerations on requirements to 
capacities of the navigation 
satellite system around Japan 

The general utility and character of 
prospective navigation services 
satellite systems 

The United States NaVY navigation 
satellite system 

The DIOSCURI system of air control 
and navigation by satellite 

Satellites and ocean platforms for 
civil aviation operations over the 
North Atlantic 

The impact of space developments on 
civil aviation 

Author 

Kenjiro Azumi and 
Koichi Kimura 

Eugene Ehrlich 

R.B. Kershner 

J. Villiers and 
B. Manuali 

J.H. Briggs and 
L.J. Braybrook 

III. 9 The use of satellites for navigation Chu Juo-wen 

III.10 Consideration of some marine uses of Edgar S~ Keats 
navigation satellites 

(ii) Speciali~~ 

Submitted by 

Japan 

United States 

United States 

France 

United Kingdom 

ICAO 

Republic of 
China 

United States 

III.A.I tavigation using the altitude and 
azimuth of the artificial satellite 

'.1.'sutomu Makishima Japan 

III.A.2 A new method of solving the equations Prof. Nikola Bulgaria 
of celestial mechanics St. Kalitzin 

Thematic session IV. Other Space Techniques of Practical Benefit 

IV.l 

IV.2 

IV.3 

IV.4 

(i) General 

Aerospace applications in agriculture Dr. A.B. Park 
and forestry 

Space applications in water resource Charles J. 
development Robinove 

Space applications in support of Winston Sibert 
artography and geography 

Geologic. applications of earth W.T. Pecore 
orbital satellites 
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United States 

United States 

United States 



IV.5 

IV.6 

rv.7 

IV.8 

IV.9 

IV.10 

IV.11 

IV.A.l 

IV.A. 2 

IV.A.3 

IV.A.4 

IV.A.5 

Title 

Space craft oceanography - its 
scientific and economic implications 
for the next decade 

The satellite geodesy programme 

Some practical applications of 
space-age programmes for developing 
nations 

Secondary uses of EOLE satellites 

The value of oatcllite techniques 
in the evaluation of natural 
resources of large areas 

Automatic docking in space and its 
association with theory and practice 
of automatic control 

Satellites, hydrology and the 
International Hydrological Decade 

(ii) Geodesy 

Present status of researches on 
satellite triangulation in Japan 

Applications of satellite geodesy 

Geophysical research based on v:i.sual 
observations of satellites 

On the mass-functions of the earth, 
derived from orbital perturbations 
of artificial satellites 

Studies on geodetic networks with 
satellites 

IV.A.6 A determination of the steric 
rectangular co-ordinates of earth's 
points based on observations from 
artificial earth satellites 

·rv.A. 7 The French space geodesy programme 
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John W. Sherman 
and Capt. Leroy 

Cheney 

Dr. George P. 
Woollard 

Fernando de 
MendOn<sa 

Edouard Sachet 

Y'.O. Fortier 
J.M. Harrison 
S.G. Gamble 
L.W. Morley 

B.V. Raushenbakh 

H. Hirose 
Y. Harada 
A. Sinzi 

A.H. Cool'.: 

D.G~ King-Hele 
D.E. Smith 

Karl Ledersteger 

Dr. K. Rinner 

Submitted b;v 

United States 

United States 

Brazil 

France 

Canada 

USSR 

UNESCO 

Japan 

United Kingdom 

United Kingdom 

Austria 

Austria 

Vladimi~ K. ~ristov Bulgaria 

J.J. Levallois 
J. Kovalevsky 

France 



Serial No. Title 

IV.A.8 French geodesic satellites 

IV.A.9 Certain variants of the exploitation 
of artificial-satellite observations 
in the field of continental and 
global geodesy 

Author Submitted by 

J.C. Husson France 

L. Cichowicz Poland 

Thematic session v. Biology and Medicine 

V.A.l 

V.A.2 

V.A.4 

V.B.1 

V.B.~ 

V.B.3 

Space research - source of 
biological knowledge 

( . 'i 
i, Biology 

Biological and technical aspects 
of habitability of space ships and 
planetary stations 

Space research and biological 
sciences 

Benefits to be derived from space 
rcj_crobiology 

(ii) Medicine 

Contributions of space technology 
to solutions of medical problems 

A method for the esti1.1ation of the 
cardiac output during s:r;ace flight 

Further findings of extraterrestrial 
vestibular research 

V.B.4 On protection from the cosmic rays 
and internal radiation belt in 
s:t:a ce flights 

INT.10 Results of Ooviet research of 
charged particles and magnetic 
fields in cosmic space 

v.B.6 Spatial perception in outer space 

V.B.7 Accomplishments of hllnlan physiology 
and space exploration 

V.B.8 Physical training as a means for 
specific elevation of the tolerance 
level to negative environmental 
influences 
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Allan H. Brown United States 

B.A. Adamovich USSR 
Yu.G. Nefyodov · 

O.G. Gazenko USSR 

UNESCO 

Quentin L. Hartwig United States 

D.M. Denison and United Kingdom 
P. Howard 

Herbert J. Pichler Austria 

P. Velinov 

S.N. Vernov 
K.I. Greengaus 
S.S. Dolginov 
Yu .• I. Loga chev 

A.A. Leonov 

v.v. Farin 

Bulgaria 

USSR 

USSR 

USSR 

Dr. Zbigniew Jethon Poland 



Thematic session VI. Non-Space Applicati~ 
of Space Technology 

§erial No. Title Author Submitted by 

VI.l 

VI.2 

VI.3 

VI.4 

VI.5 

VI.6 

VI.8 

VJ..9 

VI.10 

VI.11 

VI.12 

VI.13 

VI.14 

VI.16 

The industrial and technological 
spin-off from a nationwide 
television system using satellites 

Ashok Parthasarathi India 

Reconstruction of blurred images 
by space frequency filtering 

The government role in technology 
utilization programmes 

Economic benefits from non-space 
application of space technology 

The university role in technology 
utilization programmes 

The industrial role in technology 
utilization programmes 

Management's opportunities for 
second-order tecbuological 
contributions 

Stimulating effects of spe.ce 
aerodynamics on technical and 
scientific developments 

The technical and industrial 
"spin-off" from space activities 

The benefits to Canadian industry 
through participation in space 
activities 

Space activity and its influence 
on industry 

Possible application of satellite 
technology in other fields 

Develo~ment of information systems 
for deep space exploration 

Jumpei Tsujiuchi 

Richard~. Lesher 

George J. Howick 

Arthur M. Weimer 

R.A. Gaiser 

William E. Zisch 

Dr. Walter Wuest 

M. Claverie 

U.M. Auld 
P.A. Lapp 
G.B. MacKimmie 

I. Capriolo and 
E. Vallerani 

Mario de Leo 

Yu.K. I<hodarev 

Studies methods of dynamics of carrier G.N. Mikishev and 
rockets and space vehicles and B.I. Rabinovich 
poss:f.bili ties of these methods in 
other branches of engineering 
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Japan 

United States 

United States 

United States 

United States 

United States 

Federal 
Repuri1 :i.c of 
Germany 

France 

Canada 

Italy 

Italy 

USSR 



Serial No. Title 

VI.17 Achievements in the field of space 
materials science and their use in 
industry 

G.G. Konrady 
V.V. Kozelkin 
L.A. Novitsky 
V.V. Shvarev 

Submitted., !, ,. 

USSR 

VI.18 Some possibilities for the Vladimir Gencic Yugoslavia 
application of industrial technology 
in space research to the benefit of 
the developing cou11tries 

Thematic session VII. Education and Training 

VII.l Educational problems relating to 
space research in developing 
countries 

VII.2 Opportunities available to 
developing nations through the use 
of communication satellites: the 
Delhi project 

VII.3 The NASA university programme 

VII.4 University projects in space system 
eneineering and their potential 
benefits for developing countries 

VII.5 Education and training 

VII,'6 Educational material~ produced by 
the space programme 

VII.7 The university-space programme 
interaction 

VII.8 Instruction and training in space 
science and technology in France 

VII.10 Space activities in Canadian 
unive?'sities 

VII.12 Influence of space explorations on 
general and special education 

M. Rahmatullah Pakistan 

Prasad L. Vepa India 

Francis~. Smith United States 

William Bollay and United States 
Bruce B. Lusignan 

Robert Jastrow United States 

James V. Bernardo United States 

Willard F. Libby United States 

Prof. M.Y. Bernard France 

B. W. Currie Canada 

o·.M. Belotserkovsky USSR 

VII.13 Experience of the people's Dr. Nikola S. Bulgaria 
observatories in the People's Republic Nikolov 
of Bulgaria in tra1ning secondary 
school pupils in disciplines 
connected with the mastering of 
outer space 



Serial No. Title -
VII.14 Proposals concerning the training 

of scientists 

VII.15 Survey of existing programmes for 
education and training in the field 
of the peaceful uses of outer s~ace 

Submitted b:y 

Dr. s. Piotrowski Poland 

United Nations 

Therr.atic session VIII. International Co-operation and Opportunities 
tor Participatio~ in Space Research and Appli~~tfons 

VIII.l Little league space research 

VIII.2 International experimentation with 
communications satellites 

VIII.3 NASA programmes and opportunities 
for international co-operation in 
space 

VIII.4 Co-operation through the exchange 
of scientific and technical 
information 

VIII.5 International organizations in 
space activities 

VIII.6 Can the INTELSAT experience serve 
as a precedent fo~ international 
co-operation in other fields? 

VIII,7 International benefits of 
co-operative tracking and data 
acquisition agreements 

VIII.8 Benefits of membership in COSPAR 

VIII.9 Considerations on the sampling of 
extraterrestrial material 

VIII,10 The work of the European Launcher 
Development Or~anization 

VIII-11 The European Space Research 
Organization 

VIII.12 irance and co-operation with the 
non-space powers 

VIII.13 The role of int~rnational 
organizations 
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Uri Shafrir Israel 

Leonard Jaffe Uni·ted States 

Arnold W. Frutkin United Statco 

Melvin S. Day United States 

Herman Pollack United States 

Frank E, Loy United States 

Gerald M. Truszynski United States 

Prof. Roy 

G. Derfler, 
W. Kiesl, 
F. Hecht 

M, Bignie:r 

G. de Boisgelin 

CO SPAR 

Austria 

ELDO 

ESRO 

France 

France 



Title 

VIII.14, Needs of the developing countries 
in the field of the practical benefits 
to be derived from space research 
and exploration 

VIII.15 International co-operation in the 
peaceful uses of outer space 

VIII.17 The San Marco project: a programme 
of international collaboration 

VIII.18 Some results of i~ternational 
co-operation in the field of optical 
tracking of artificial satellites 
for ten years 

VIII.20 Co-operation of the OSSR with other 
countries in the study and peaceful 
uses of outer space 

VIII.21 Rockets in weather service 

VIII.22 Organization and activities of the 
International Telecommunications 
Satellite Consortium 

VIII.23 International co-operation in solar 
terrestrial research 

VIII.24 Australian sounding rocket 
experiments complementing satellite 
firings 

VIII.25 The role of the United Nations in 
furthering international co-operation 
in the peaceful uses of outer space 

"TIII. 26 United Nations-sponsored inter-national 
sounding rocket launching facilities 

V~II.27 Functions of the United Nations in 
disseminating information on the 
peaceful uses of outer space for 
Member States 

VII:.28 Applications of artificial 
satellites to the education and 
instruction of people in developing 
countries 

Author 

Dr. D.C. Rose 
and Dr. R.S. 

Rettie 

Luigi Broglio 

A.G. Massevitch 

B.N., Petrov 

C.M. Puloskov 

John A. Johnaon 

B. Rofe and 
P.M. Twiss 

Dr. Tatomir 
Andelic 

Submitted b:v 

Sierra Leone 

Canada 

Italy 

USSR 

USSR 

USSR 

lNTETSAT 

UNESCO 

Aus·tralia 

United Nations 

United Nations 

United Nations 

Yugoslavia 



Serial No. Title 

VIII.29 The European Space Conference 
and its importance for the 
co-ordination of European space 
activities 

Submitted bi 

Italy 

Thematic session IX. Economic, Legal and Social Problems of the 
Exploration and Use of Outer Space Relevant to International 

Co-operation and Praetical Benefits 

IX.l Social benefits to mankind from 
the "space approach" to 
international relations 

Dr. Franco Fiorio San It.a rino 

IX.2 Summary of the National Academy's Dr. r,1. Deming Lewis United States 
summer study of space applications 

IX.3 

IX.4 

IX,5 

IX.6 

IX.8 

The first decade of law in space Leonard c. Meeker 

International liability for Paul G. Dembling 
damages caused by the launching of 
objects into outer space - theory 
and applications 

Economic, legal, and social J.L. Vencatassin 
problems resulting from the 
exploration and use of outer 
space 

Tendencies and prospects in the A.S. Piradov 
development of space law 

International co-operation in the G.P. Zhukov 
rescue of astronauts 

Legal problems of outer space Prof. Dr. Alex 
Meyer 
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United States 

United States 

France 

USSR 

USSR 

Federal Republic 
of Germany 



Date 

16 August 
1968 

Sutject 

Relevance to 
developing 
nations of 
space programmes. 

17 August Role of 
1968 international 

agencies in 
promoting 
peaceful uses 
of outer 
space 

APPENDIX V 

GROUP DISCUSSIONS 

Panel 

Dr. V.A. Sarabhai, Chairman 
Mr. v. Gencic 
Dr. F. Seitz 
Dr. S. Gnanalingam 
Mr. T.M. Tabanera 
Mr. B.V. Lipatov 

Mr. A. Frutkin, Ch~irrnan 
Mr. F. de Mendon~a 
Mr. M. Mili 
Prof. Blamont 
Dr. N. Takagi 
lV.!!lle. Masevi tch 
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Points for discussion 

(a) 

( l)) 

The peaceful uses 
of outer space 
most relevant to 
the developing 
countries. 

The circurr.stances 
under which they 
can be applied 
m9st profitably. 

( c) The extent of the 
investments which 
the developing 
countries could 
make. 

(d) The outside inputs, 

(a) The role of 
international 
agencies in 
surveying and 
identifying 
peaceful 
applications of 
economic and 
social significance 
to dcvt>loping 
nations. 

(b) The role that 
international 
agencies can play 
in facilitating 
nationals of 
developing 
countries for 
undertaking 
managerial and 
technical 
responsibilities 
for space projects, 



Date -

19 August 
1968 

Sub,ject 

Synchronous 
communication 
satellites for 
national, 
regional and 
international 
telecommunications -
organizational 
considerations, 
scope and role . ' . vis-a-vis 
conventional 
technology 

Panel 

Mr. T.A. Housley, 
Mr. W. Bolay 
Mr. C.H. Laigle 
Dr. F .G. Nixon 
Mr. M. Vladimir 
Mr. N.V. Shenoy 
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Chairman 

Points for discussion 

(c) The role that 
international 
agencies can 
play in 
facilitating the 
sharing of 
"know-how", and 
in the provision 
of experts, 
hardware and 
finances. 

(a) The cost­
effectiveness 
of synchronous 
communication 
satellites 
vis-a-vis 
conventional 
methods for 
providing 
narrow-band and 
broad-band 
teleaornmunications. 

(b) The reliability 
and mean useful 
life of 
communication 
satellites. 

(c) 'rhe cost­
cffe1;tivenP.ss 
of leasing the 
channels from 
INTELSAT versus 
havins an 
exclusive 
national 
satellite. 

(a) The problems 
associated with 
a national systcrr 
depending on an 
international/ 
foreign 
organization. 



Date Sub,ject 

20 August State of art for 
1968 direct broadcast 

television from 
synchronous 
satellites 

Panel 

Mr. M. Mercier, Chairman 
Mr. R. Haviland 
Mr. Borodich 
Mr. J.N. Blonstein 
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Point~: fo.r· disctlss:ion 

(a) AsGessment of when 
direct broadcast 
television will 
b~come operationally 
feasible. 

(b) The optimal 
specifications 
relating to the 
frequency, Effective 
Radiated Power (ERP), 
pointing accuracy, 
area of coverage and 
satellite weight for 
minimizing over-all 
system costs. 

(c) The cost of a 
front-end converter 
for direct reception 
and compatibility of 
a new system with the 
existing networks. 

(d) Political problems 
involved in direct 
broadcast television. 



Date -
2l August 
1968 

22 August 
1968 

23 August 
1968 

Sub,iect 

Scale of 
national 
participation 
for practical 
benefits 
from the World 
Weather Watch 
Programme 

Earth 
resources 
survey by 
remote 
sensing 

International 
co-operation 
for peaceful 
uses of outer 
space 

Panel 

Prof. P.R. Pisharoty, Chairman 
Dr. D.S. Johnson 
Mr. V.A. Bugaev 
Mr. J.S. Sawyer 
Mr. M. Rahmatulla 
Mr. H. Tsuchiya 
Mr. I.D. Beryiskin 

Mr. 1. Jaffe, Chairman 
Mr. A.B. Park 
Mr. w. Sibert 
Dr. de Mendonqa 

Dr. A. Dattner, Chairman 
Dr. A.R. Ratsimamanga 
Ing. F. Fiorio 
Acad. G.I. Petrov 
Mr. H.E. Newell 
Acad. L. Krastanov 
Prof. E.V. Chitnis 
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Points for Discussion 

(a) Use of AFT data to 
amplify forecasts 
issued by ·world 
Weather Centres. 

(b) Participation in 
balloon programmes 
of the EOLE and 
GHOST types. 

(c) Computation of 
vertical motion 
fields with a dense 
grid uc ..:.. . .1g data frcm 
an open grid. 

(d) Analysis of ocean 
temper&tures. 

(a) What is the utility 
and state of art of 
remote sensing by 
aeroplane and study 
of the problem areas. 

(b) How can you train 
people in remote 
sensing? 

(c) What is the cost­
effectiveness of 
remote sensing as 
compared with 
orthodox methods? 

(a) What type of 
bilateral and 
multilateral 
co-operative 
activities are 
needed in situations 
where there is 
potential scope for 
an application, but 
(i) the perception 
of it, or (ii) ~n 
adequate professional 
'base are non­
existent? 



l'c.te 

24 August 
1968 

21~ Auaust 
1968 

Sub,iect 

Legal aspects 
of the 
peaceful uses 
of outer 
space 

Sncial and 
pedaBogical 
problems 
connected with 
the use of 
satellites for 
education 

Panel Points for Discussion 

Prof. K. Rao, Chairman 
Prof. Ambrosini 
MrJ Dembling 

(b) What is the scope for 
bilateral and regional 
co~operation for 
( i) small industrially 
advanced countries, 
(ii) developing 
countries with a 
professional base and 
those without it? 

(c) What lesson£: have we 
learnt from the 
problems of 
(i) ESRO/ELDO, 

(a) 

(b) 

(ii} TERLS, and 
(i:Li) EXCMETNE1r 

Peaceful uses of 
outer space 

Treaty on Principles 
Governing the 
Activities of states 
in the Exploration and 
Use of Outer Space, 
including the Moon and 
Other Celestial Bodies 

(c) Agreement on the 
Rescue of Astronauts, 
the Return of 
Astronauts and th~ 
Return of Objects 
Launched into Outer 
Space 

(d) Draft agreement on 
liability for damage 
caused by space 
objects launched into 
outer space 

Mr. W.F. Libby, Chairman (a) For whom is a 
programme of 
education and 
training required? 

Mr. M. Bernard 
Mr. P.L. Vepa 
Prof. Dr. s. Piotrowski 
Prof. Dr. O.M. Belozerkowskij 
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Sub,iect Pan0.l 
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Points for Discuooion 

(b) Who can be educated 
and trained by this 
me:.:mo alone? 

( ,,-: ) Who:t can be taught by 
this methoc1? 

( d) How can this m0thod 
be uced for teRching 
purposes: (i) usinf 
pictures only, 
(ii) using voice and 
picturGG (lan~uage 
pnil.ilem), ' 
(iii) problem of 
feed-bacl\. frorii pupil 
to teache:r? 

( e) What is the cm~t .. 
effectiveneos of 
this method? 



APPENDIX VI 

EVENING LECTURE SCHEDULE 

rate -
Thursday 
15 August 

" 

Friday 
16 August 

Saturday 
17 August 

Monday 
19 August 

Title 

1, Space technology and 
the future of mankind 

2. Ten years in space 
exploration in USSR 

3. Commercial 
communication 
satellites 

4. Space technology in 
the service of mass 
education and 
training 

5. Forty years on 
auroral research 
in northern 
Canada 

6. Solar terrestrial 
relations as an 
object of space 
research 

7, Rocket propulsion 
and space 
research 

11 8. Potentialities of 
space meteorology 
to agricultural 
production 
and weather 
modification 

Tuesday 9, Management of a 
20 August national space 

programme 

10. Meteorological 
satellite in USSR 

Lecturer Chairman 

Dr. F. Seitz Prof. M, Roy 

v. Raushenback Sir R, Cockburn 

J. v. Charyk A.·a. Massevich 

Prof. Blamont Mr. Jaffe 

Prof. B.w. CUrrie Dr, R. Luest 

Dr, H. O. Ruppe Dr, S. Gnanalingam 

Sir R. Cockburn :er. s. Dhawan 

Prof. P.R. Pisharoty Prof. V.A. Bugaev 

Dr, R,C. Seamans, Jr. Dr, v. Sarabhai 

V.A. Bugaev Dr, v. Sarabhai 
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Date -
Wednesday 
21 August 

II 

ThJrsday 
22 August 

II 

Friday 
23 August 

II 

lt.onday 
26 August 

Title 

11. The role of upper 
·winds over desert 
areas, cloud cover 
and abnormal weather 
conditions over the 
United Arab Republic 
in meteorological 
sounding rocketry 

Lecturer 

A.S. Abdalla Khalil 

12. Engineering promise Dr. H.G. Stever 
of space 

13. Role of achievements N.I. Krivosheyev 
in space exploration 
for development of 
television broad-
casting in the Uf.&R 

14. Problems of earth and v.v. Parin 
cosmic biotel~metry, 
a:pplication of 
biotelemetry 

15. New dimensions in T.F. Malone 
i·1eather analysis 
and prediction 

16. A model for estimat.. Dr. Ing. H.H. Koelle 
ing the expected 
benefit from space 
activities 

Chairman 

Dr. J. Podzimek 

Dr. Newell 

:Prof. Bignier 

Prof, Dr. 
H. Graul 

Dr. Khalil 

Prof, Broglio 

17. The effects of a 
space programme in 
stimulating science, 
engineering and 
education 

Dr. R.L. Bishplinghoff Mr. J. Marsicek 

18. Finnish Stellar 
Triangulation 

Prof. T. Honkasalo 
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ANNEX III 

INTRODUCTION 

1. The Legal Sub-Committee opened its seventh session at the Jnited Nations 
Office at Geneva on 4 June 1968 under the Chairmanship of Mr. Eugeniusz vTyzner 
(Poland). 

2. In his openine statement, the Chairman referred to the previous successful 
worlt of the Sub-Corrani ttee which had led to the formulation 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, and of the Agreement on the 
Rescue of Astronauts, the Return of Astronauts and the Return of Objects Launched 
into Outer Space. He said that the primary purpose of the session was to work 
out a dra~ agreement on liability for damage caused by objects launched into 
outer space which, under General Assembly resolution 2345 (XXII) of 
19 December 1967, is to be submitted to the General Assembly at its twenty-third 
session. He noted that the resolution "Calls upon the Committee on the Peaceful 
Uses of Outer Space to complete urgently the preparation of the draft agreement 
on liability for damage caused by the launching of objects into outer space and, 
in any event, not later than the beginning of the twenty-third session of the 
General Assembly, and to submit it to the Assembly at that session". 

Adoption of the agenda 

3. At the suggestion of the Chairman, the Sub-Committee adopted the following 
provisional agenda for the session (A/Ac.105/c.2/L.31): 

1. Statement by the Chairman. 

2. Draft agreement on liability for damage caused by objects launched 
into cuter space. 

3. Study of the questions relative to: 

(a) The definition of outer space; 

(b) The utilization of outer space and celestial bodies, including 
the various implications of space communications. 
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Organization of work 

4. The Sub-Committee held a total of twenty-one meetings. The views expressed 
in the Sub-Committee are summarized in documents A/Ac.105/c.2/sR.90-110. In 
accordance with its decision on the organization of work., the discussion in the 
Sub-Co:mmi ttee was for the most part devoted to the draft agreement on liability 
for damage caused by objects launched into outer space., beginning with a general 
exchange of views and proceeding to drafting. The Sub-Committee also held a 
general debate on the third item of its agenda., namely., the study of questions 
relative to the definition and utilization of outer space. At its ninety-eighth 
meeting, the Sub-Committee decided to establish a Working Party of the Whole which 
would draft the provisions on which agreement was reached in principle in the 
plenary meetings of the Sub-Cammi ttee. The Working Party held a total of six 
meetings. 

5. The Sub-Committee concluded its work on 28 June 1968 by unanimously adopting 
the present report. A list of the representatives of States members of the 
Sub-Committee attending the session., of the observers for specialized agencies 
and of the secretariat of the Sub-Committee is appended to the present report 
( appendix IV) • 
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I. LIABILITY FOR DAMAGE CAUSED BY THE LAUNCHING 
OF OBJ'ECTS INTO OUTER SPACE 

6. The Sub-Committee had before it three draft conventions concerning liability 
for damage caused by the launching of objects into outer space: a revised draft 
convention submitted by the delegation of Belgium (A/AC.105/C.2/L.7/Rev.3); a 
draft convention submitted by the delegation of the United States of America 
(A/Ac.105/c.2/L.19); and a draft convention submitted by the delegation of Hungary 
(A/AC.105/C.2/L.10/Rev.1), as amended at the present session (A/Ac.105/c.2/L.lJ/ 
Rev.1/Corr.1). In the course of the Sub-Committee's discussiorn::. two 
draft convc~tions wore submitted by the delegations of India (A/Ac.105/c.2/1.3~ 
and Add.1) and Italy (A/AC.l05/C.2;L.40 and Corr.l and 2). * At. the request of 
the Sub-Commitbee the Secretariat prepared the following addenda to the comparative 
table (A/Ac.105/c.2/w.2/Rev.4) setting forth: (a) the provisions of the draft 
convention submitted by India (A/AC.105/C.2/H.2/Rev.4/Add.1); (b) the provisions 
of the draft convention submitted by Italy (A/Ac.105/c.2/w.2/Rev.4/Add.3); and 
( c) the text or points on 11hich agreement or provisional agreement was reached at 
the sixth session of the Sub-Committee (A/Ac.105/c.2/w.2/Rev.4/Add.2). At the 
1C8th meeting of the Sub-Committee, the delegation of India submitted a revised 
draft Convention (A/Ac.105/c.2/L.32/Rev.l and Corr.1) for future consideration. 

7. In a:.:dition, the follO'wing proposals were submitted by members of the 
Sub-Committee: 

(a) A proposal was made by the delegation of Canada with respect to the 
definition of the term "damage" (A/AC.105/C.2/L.44), and by the delegation of 
Australia with respect to the term "launching authority" (A/Ac.105/c.2/1.39). 

(b) In regard to the question of the field of application and exemptions from 
the provisions of the Agreement, 1:roposals were submitted respectively by the 
delegations of +;he United States (A/Ac.105/c.2/L.34), the United Kingdom 
(A/AC.105/C.2/L.37/Rev.l), and Mexico (A/Ac.105/c.2/1.43). A proposal was submitted 
by the delegation of France concerning the questions of State liable and joint 
and several liability (A/Ac.105/c.2/1.36/Rev.2), to which an amendment was submitted 
by the United Kingdom (A/Ac.105/c.2/1.38). The delegations of Austria, Beleium, 
France, Italy, Gweden and the United Kingdom jointly submitted a proposal on 
internatiohal organizations (A/Ac.105/c.2/1.41, Add.land Corrs.l, 2 and 3). There 
was also a working paper submitted by Australia and Canada dealing with joint 
liability, .liability for damaga (i) on earth and to aircraft, (ii) to space objects, 
and (iii) to third parties, and damage in respect of which compensation is not 
payable (A/AC.105/C.2/L.42). The delegations of Australia and the United Kingdom 
submitted a working paper on applicable lau for the determination of compensation 
(A/Ac.105/c.2/L.47). Also submitted was a working paper by Australia on pursuit 
of remedies in respon&ent State or under other international agreements 

* The draft convention submitted by Italy incorporated provisions previously 
proposed by Italy in documents A/Ac.105/c.2/1.33 and L.35. 
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(A/Ac.105/c.2/L.'4EJ). At the llOth meeting of the Sub-Committee, a p:roposal was 
submitted by the United Kingdom and co-sponsored by Argentina, Australia, Austria, 
Belgium, Bra~il, Canada, France, Japan, Mexico, Sweden and the United States 
(A/Ac.105/c.2/1.51), drawing attention to certain matters which the Sub-Connnittee 
had discussed but on wpich it ·vas unable to reach agreement. 

8. In the course of bhe discussions in the Working Party, additional working papers 
were submitted by the delegations of the Union of Soviet Socialist Republics on the 
field of application (A/Ac,105/c.~/WP/l) and on que~t~0n~ of joipt fiabili~y, 
ab.solute liability and e~oneration from liability (A; .. .:i.105/C.2/WP/2), India 
on the questiop of absolute liabi~ity and exoneration from liability 
(A/Ac.105/c.2/WP/3), the United States on general rule (A/Ac.105/c.2/vJP/4/Rev.1), 
and the Union of Soviet Socialist Republics on State liable and joint liability 
(A/AC.105/C.2/WP/5). . 

9. The aforementioned written proposals and working papers, together with the 
comparative table and the addenda thereto,are reproduced in appendix I to this 
report. Other proposals were made by va.riqus delegatio~s orally~ reference to 
which may be found in the summary records. 

10. The Sub-Committee agreed on the follmring texts and principles to be embodied 
in the agreement on liability for damage caused by objects launched into outer 
space. 

Definitions~/ 

°}:,/ (a) Text provisionally agreed upon at the sixth sessj_on of the Sub ... Committee: 

"Damage 11 means loss of life, personal injury or other impairment of 
health, or damage to property of ~tates or of their persons, natural 
or juridical, or of interr.ational organizations. 

(No agreement was reached on the inclusion of indirect damage and 
delayed damage in the definition.) 

(b) Points on which agreement was reached at the sixth session of the 
Sub-Cammi ttee 

The term 11 2.aunching" should include "attempted launching". In 
defining the term "Launching State", the followip.g elements should 
be included: 

1. the State which launches or attempts to launch the space obj~ct 
or the space device, 
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2. the State from whose territory the space object or the space device 
was launched, 

3. the State from whose facility the space object or space device was 
launched. 

(The ~uestion whether the State referred to in (2) and (3) above should 
be liable primarily, or only secondarily (if the State referred to in 
(1) cannot be identified) was left for further consideration.) 

Text agre8d: 

Field of application and exemption from 
Erovisions of a~reement 2/ 

"In the event of damage being caused to a space object of one State 
or to persons or property on board such a space object by the space object* 
of another State, the latter State shall be liable only if the damage is 
due to its fault or the fault of the persons for whom it is responsible." 

(* On the understanding that the term "space object" includes its 
component parts.) 

2/ Points on which agreement was reached at the sixth session of the Sub-Committee:• 

A. The pr~visions of this Convention shall not ap~ly to damages sustained by: 

(a) Nationals of the Launching State; 

(b) Foreign nationals in the immediate vicinity of a planned launching 
or recovery area as the result of an invitation by the Launching 
State. 

(No agreement was reached on whether the Convention should apply to 
damages sustained by: 

(a) 

(b) 

Persons who are permanent residents but not nationals of 
the Applicant (Presenting) State; 

A space craft and its personnel during launchir..<s, transit 
or descent.) 

B. The Launching (Respondent) State should be absolutely liab~.e to pay 
compensation for damage caused on the surface of the earth and ~o aircraft 
in flight. 

(No agreement was reached on whether the Launching (Responder.t) State 
should, on proof of fault, be liable to pay compensation for damage 
caused to space objects which have left the surface of the ea:r·+,h.) 

-130-



State or international organization liable3/ 

Question of joint liability 

Texts agreed: 

"If in the case referred to in paragraph l,* damage is caused to a 
third State Party to this Convention or to its physical or juridical persons, 
the States mentioned in paragraph l* shall be jointly and severally liable. 
The burden of compensation for such damage shall be apportioned between those 
States in accordance with the extent to which they were at fault; if the 
extent of the fault of each of those States cannot be established, the burden 
shall be apportioned equally between them. 

11Whenever two or more States jointly launch a space ob,ject, they shall 
be jointly and severally liable for any damage caused." 

(* See "Text agreed" under "Field of application and exemption from 
provisions of agreerr.ent" above.) 

3/ Points on which provisional agreement was reached at the sixth session of 
the Sub-Cow.rnittee 

International organizations that launch objects into outer space should be 
liable under the Convention for damage caused by such activities. 

(No agreement was reached on the question whether the liability of the 
States members of the international orsanization that are parties to the 
liability convention: 

(a) should be residual and arise only in the event of default by 
the international organization, or 

(b) should arise at the same time as the liability· of the international 
organization. 

Hor was agreement reached on the question of the rights of international 
organizations under the Convention. This problem requires further 
consideration.) 
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Question of ~bsoluf~ li~bility and exoneratio~-~~liabili~ 

Text agreed: 

"Unless otherwise provided in the Convention, exoneration from 
absolute liability shall be granted to the extent that the responqent 
establishes that the damage has resulted either wholly or partially 
from gross negligence or from an act or omission done with intent to 
caus~ damage on the part of the claimant or of natural or juridical 
persons it represents. No exoneration whatever shall be granted in 
cases where the damage results from activities conducted by the 
respondent which are not in conformity with international law, in 
particular, the Charter of the United Nations and the Treaty on the 
Principles Governing the Activitiea of States in the Exploration and 
Use of Out;er Space, including the Moon and Other Celestial Bodies." 

Measure of damag€s 
--... 

Principle agreed: 

The Sub-Com!]1.i ttee left opE:!l the question of the law to be applied to the 
assessment of compeflsation for damage. It was agreed however that if there was 
agreement on the applicable law between the claimant and the respondent, then 
that law should be applied. 

Presentation of claims by States or international organizations 
and in respect of natural or juridical persons 

Text agreed: 

111. A Contracting Party which suffers damage, or whose natural or 
juridical persons suffer da~age, may present a claim for compensation to 
a respondent. 

112. Subject to the provision of paragraph 1, a Contracting Party 
may also present to a respondent a claim in respect of damage sustained 
by any natural or juridical person in its territory. 

113. A Contracting Party may also present a claim for damage 
sustained by its permanent residents in respect of whom neither the 
State of nationalit;y: nor the State in ,1hich the damage was sustained 
has presented a claim or notified its intention of presenting a claim. 

11 4. No claim may be presented under this Convention in respect 
of the nationals of the respondent." 
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Presentation of claims for compensation through 
diplomatic channel E7 · 

~/ Points on which agreement was reached at the sixth session of the 
Sub-Cammi ttee: 

1. A claim may be presented by the Applicant (Presenting) (claimant) State 
through the diplomatic channel. 

2. Presentation of a claim under the Convention shall not require the prior 
exhaustion of any local remedies that may be available in the Launchin6 
(Respondent) State. In the event the Applicant (Presenting) (claimant) State 
does not have diplomatic relations with the Launching (Respondent) State, the 
former may request a third State to present its claim and otherwise represent 
its interest. 

TimeMlimits for presentation of claims2/ -

5/ Points on which agreement was reached at the sixth session of the 
Sub-Committee: 

1. A claim may be presented not later than one year following the date of 
the occurrence of the accident or the identification of the party that is 
liable. 

2. If the Applicant (Pres~nting) (claimant) state does not know of the 
facts giving rise to the claim within the aforementioned c.me-year period, 
it may present a cJ,aim within one year following the date on which it 
learned of the facts; however, this period shall in no event exceed one yeur 
following the date on which the Applicant (Presenting) (claimant) State coulu 
reasonably be expected to have learned of the facts through the exercise of 
due diligence. 

3. The above .. mentioned time-limits shall apply even if the full extent "'~f 
the damage may not be known. In this event, however, the Applicant 
(Presenting) (claimant) State shall be entitled to revise its claim and 
submit additional documentation beyoncl the above-mentioned time-limits until 
one year after the full extent of such damage is known. 
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Text agreed: 

Pursuit of remedies available in respondent State or 
under other international agreement3 

"Presentation of a claim uno.er the Convention shall n ~ require the 
prior exhaustion of any local remedies that may be available to the claimant 
or to those whom the claimant represents. 

"Nothing in this Convention shall prevent a claimant or any natural or 
juridical person that it might represent from pursuing a claim in the courts 
or administrative tribunals or agencies of a respondent. i;. claimant shall 
not however be entitled to pursue claims under this Conven~ion in respect 
of the same damage for ·which a claim is being pursued in the courtfl or 
administrative tribunals or agencies of a respondent, or under another 
international aareement which is binding on the claimant and the 
respondent." 

Procedure for settlement of claims for compensatio~/ 

~/ Points on which asreement ·was reached o.t the sixth session of the 
Sub ... Committee: 

If a claim presented under the Convention is not settled within six months 
from the date on which the Applicant (Presenting) (claimant) State completes 
its documentation, the Applicant (Presenting) (claimant) State may refer the 
matter to an arbitral commission. 

Recommendation of the Sub-Committee 

11. The Sub-Committee noted that while some progress was made at the present 
session, there remained important elements on which rapprochement of views was 
necessary. Th~ Sub-Committee recommends that the Committee on the Peaceful Uses 
of Outer Space give consideration to convening the Legal Sub-Committee as soon as 
it considers that substantial progress can be made on a Convention on liability 
for damage caused by objects launched into outer space. 
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II. STUDY OF QUESTIONS RELATIVE TO (a) THE DEFINITION OF OUTER SPACE, .AND 
(b) THE UTILIZATION OF OUTER SPACE AND CELESTIAL BODIES, INCLUDING THE 

VARIOUS IMPLICATIONS OF SP.ACE COMMUNICATIONS (agenda item 3) 

12. The Sub-Committee considered agenda item 3, namely., the study of 
questions relative to (a) the definition of outer space and (b) the utilization 
of outer space and celestial bodies, including the various implications of space 
communications, at its 102nd, 103rd, l04th and 107th meetings. 

13. At the opening of the 102nd meeting, the Chairman informed the Sub-Committee 
that he had, in accordance with the decision talten by the Sub-Cammi ttee at its 
84th rr.eeting on 14 July 1967, transmitted through the Chairrr.an of the CommittP.e on 
the Peaceful Uses of Outer Space to its Scientific and Technical Sub-Committee the 
questionnaire adopted by the Legal Sub-Committee at its sixth session, with 
respect to the study of questions relative to the definition of outer space. He drew 
attention to the conclusions reached by the Scientific and Technical Sub-Committee 
at its 1567 session to the effect that it was not possible at the present time to 
identify scientific or technical criteria which would permit a precise and lasting 
definition of outer space; that a definition of outer space, on whatever basis, was 
likely to have important implications for the operational aspects of space research 
and exploration;

7
ind that it would continue its consideration of this matter at 

future sessions,-

14, In the course of the general discussion of i tern 3, which dealt with both 
the problem of.defining outer space and that of the utilization of outer 
space, the following proposalf3 were submitted: 

Proposals by France 

(a) 

(b) 

Draft convention concerning the registration of objects launched into 
space for the exploration or use of outer space (A/Ac.105/c.2/L.45); 

Recommendatio.11 to the Committee on the Peaceful Uses of outer Space 
on the questions of defining outer space and of the utilization of 
outer space (A/Ac.105/c.2/1.50/Rev.1). 

Proposal by Czechoslovakia 

Concerning the question of the utility of the elaboration of the legal 
principles on which the creation and functioning of space communications 
should be based. 

Proposal by Sweden 

Pertaining to the technical problems connected with direct 
broadcasting satellites. 

These proposals are reproduced in appendix II of the present report. 

1/ See Officia.l Records of the Genera.1 .Assembly, Twenty- second Session, .Annexes, 
agenda item 32, document .A/6804, annex II., para. 36. 
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15. The representative of Czechoslovakia stated that he would not press for an 
immediate decision on his proposal. Subsequently, the Sub-Committee adopted the 
proposal of Sweden, as modified by the Union of Soviet Socialist Republics, as 
resolution I, which reads as follows: 

"The Legal Sub-Committee of the Committee on the Peaceful Uses of 
Quter Space, 

"Having in mind paragraph 13 of General Assembly resolution 2260 (XXII), 
entitled 'Report of the Committee on the Peaceful Uses of Outer Space', 

"Conscious of the importance and tu~gency of the problem of the 
potentialities of the operation of direct broadcasting satelJites, 

"Recommends to the Committee on the Peaceful Uses of Outer Space that 
it request the Scientific and Technical Sub-Committee to consider the 
question of diJ:1ect broadcasting satellites, with a view to preparing a 
study of the technical problems involved, enlisting whenever appropriate 
the assistance of the competent specialized agencies of the United Nations." 

16. The Sub-Co~mittee then considered the ~rench revised proposal 
(A/Ac.105/c.2/L.50/Rev.l), to which amendments were suggested by the United States 
of America, the United Kingdom, Canada, the Union of Soviet Socialist Republics and 
Australia. The proposal, as amended, was adopted by the Sub-Committee as 
resolution II, which l"eads as follows: 

I 

"The Legal Sub-Committee, 

"Desiring to continue its studies on the definition of outer space, 

"Noting that the Scientific and Technical Sub-Committee discussed the 
definition of outer space at its fifth session and decided to continue its 
consideration of the matter at future ses~ions, 

11 Recommencls to the Committee on the Peaceful Uses of Outer Space to 
place consideration of ·the study of questions relative to the definition 
of outer space on the agenda of the next session of the Legal Sub-Committee. 

II 

"The Legal Sub-C~ittee, 

"Desiring to obtain the technical and scientific documentary material 
necessary for co1~sideration of the study of questions relative to the 
utilization of outer space, 

' 



"Considering the technical and f}'.'"lentific competence of the sr,ecialized 
agencies and the International Atomi~ Energy Agency in respect of the peaceful 
uses of outer space which come within their terms of reference, 

"Considering the need to give effect to Article 58 of the United Nations 
Charte'rl:n order to promote co-ordination among the various speciaJ.izcd 
agencies concerned with certain aspects of the peaceful uses of outer space, 

11~mmen~ to the Committee on the Peaceful Uses of Cu-ljer Space: 

(a) to request the specialized agencies and the International Atomic 
Energy Agency to examine and report to it on the particular problems that 
have arisen or may arise from the use of outer space in the fields i;d thin 
their competence and that they consider should be brought to the attention 
of the Committee on the Peaceful Uses of Outer Space; 

(b) to place on the agenda of the next session of the Legal Sub-Committee, 
under the item concerned with the study of questions relative to the utilization 
of outer space, consideration of the results of the investigations which the 
specialized agencies and the International Atomic Energy Agency will have 
communicated to it, in order that these may be examined and discussed by the 
Legal Sub-Committee •11 

l'f. l'lo agreement was reached in the Sub-Committee on the inclusion in the l'(!sclution 
cf the wordlng concerning a draft Conventi?n on the registration of' objects launched. 
~nto space for the exploration or use of outer space. 

:8. It was agreed, however., that this subject could be considered at the next 
session of the Sub-Committee~ under the item of the agenda entitled "Study of 
tuestions relative to the utilization of outer space and celestial bodies, 
::.ncluding the various implications of space communications". 

:9. At the request of the delegation of Canada, the Sub-Ccrr.mittee decided to 
:•eproduce a paper presented by the International Telecc,11munication Union on possible 
'.'larmful interference of a space object with telecommunications as an appendix to the 
?resent report (appendix III). 

I ... 
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APPENDICES 

APPENDIX I 

PROPOSALS, AMENDMENTS AND OTHER DOCUMENTS RELATING 
TO LIABILITY FOR DAMAGE CAUSED BY TEE LAUNCHING OF 

OBJECTS INTO OUTER SPACE 

Belgium: proposal for a convention on the unification of certain 
rules governing liability for damage caused by space devices to 
third arties on the surface of the earth and to aircraft in 

flight A AC.105 C.2 L.7 Rev,3 

Lsee Official Records of the General Assembly, Twenty-second Sessio~, _ 
Annexes, agenda item 32, document A/6804, annex III, appendix II, pp. 16-17./ 

United States of America: proposal (A/Ac.105/c.2/1.19) 

Convention concerning liability for damam: caused 
by the launching of objects into outer space 

ffiee ibid., pp. 18-20.:../ 

Hungary: revised draft Convention concerning Liabilit~ 
for Damage caused by the Launching of Objects into Outer 

Space (A/Ac.105/c.271.10/Rev.1) ~-

/see ibid., pp. 20-21,:_/ 

Hungary: proposal (A/Ac.105/c.2/1.24 a~d Add.l) 

{_see ibid., p. 21.:..7 



Hungary: proposal (A/AC.105/C.2/L.10/Rev.1/Corr.1) 

In the revised draft Convention concerning liability for damage caused by the 
launching of objects into outer space (A/Ac.105/c.2/1.10/Rev.1) submitted by 
Hungary: 

Delete from article III of the Hungarian draft: 

11 ••• from natural disaster or ••• 11 • 

India: proposal (A/AC.105/C.2/L.32) 

Convention concerning liability for damage caused 
by the launching of objects into outer space 

The Contracting Parties, 

Recognizing the common interest of mankind in the peaceful exploration and use 
of outer space, 

Recalling the Declaration of Legal Principles Governing the Activities of 
State~in the Exploration and Use of Outer Space, adopted by the United Nations 
General Assembly on 13 December 1963 as resolution 1962 (XVIII), 

Believing ~hat the exploration and use of outer space should be carried on 
for the betterment of mankind and for the benefit of States irrespective of their 
degree of economic or scientific development, 

Desiring to contribute to broad international co-operation in the scientific 
as well as in the legal aspects of the exploration and use of outer space for 
peaceful purposes, 

Believing that such co-operation will contribute to the development of' mutual 
understanding and to the strengthening of friendly relations bet·ween States and 
peoples, 

Recalling resolution 1884 (XVIII), callina upon States to refrain fron1 placing 
in orbit around the ~9.rth any objects carryinc nuclear weapons or o.ny other kind of 
w~apons of mass dest " ~tion or from installinc such weapons on celestial bodies, 
which was adopted unauimously by the Unitec.l Nations General Assembly on 
17 October 1963, 

Having regard to United Nations General Assembly resolutions 2260 (XXII) of 
3 November 1967 and 23t~5 (XXII) of 19 Decer.1bai· 1>67, which inter alia called upo11 
the Committee on the Peaceful Uses of Outer Space to complete urgently the 
preparation of the draft of an agreement on Liability for Damage Caused by the 
Launching of Objects into Outer Space, 
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Bearing in mind the Treaty on Principles Governing the Activities of States in 
the Exploration and Use of Outer Space, including the Moon and other Celestial 
Bcclies, which came into force on 10 October 1~67, and the Agreement on the Rescue 
of Astronauts, the Return of Astronauts anc.1 the Return of Objects Launched into 
Outer Space, which was opened for signature on 22 April 1968, 

Recognizing that activities in the exploration and use of outer space may 
from time to time result in damage, 

Seeking to establish uniform rules of liability and a simple and expeditious 
pr,;,.·edure governing financial compensation for damage, 

Agree as f ollmrs: 

Definitions 

Article I 

For the purpose of this Convention 

(a) "Damage" means loss of life, personal injury or other impairment of 
health, or damage to property of States or their persons, natural or juridical, 
cir of international organizations. 

(b) "Launching" includes "attempted launching" whether or not it fulfils 
the expectations of those responsibls -therefor. 

(c) 11 Space Objects" mean space ships, satellites, orbital laboratories, 
cntainers and other devices designed for movement in outer space and sustained 

there by means other than reaction of air, as well as the means of delivery of 
such bodies and any part thereof. 

(d) 11 Launching authority" means the State responsible for the launching, or 
'i·rhere an international inter-governmental orGanization is responsi"ble for launching, 
tr1at organization, provided that that organization declares its ac~eptance of the 
richts anu obligations provided for in this Agreement and a majority of the States 
,i:sLbers of that organization are ContractinB Parties to this Agreemeat and to the 
Treaty on Principles Governing the Activities of States in the Exploration and Use 
:)f Outer Space, including the Moon and other Celestial Bodies. 

(e) "Claimant" means the State or other Contracting Party that presents a 
G1.e.im for compensation to a respondent. 

(f) "Respondent" means a launching authority from which compensation is 
oou:.:,ht under this Convention. 
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Liability 

Article II 

1. The respondent shall be absolutely liable to pay compensation to the 
claimant in accordance with the provisions of this Convention, for damage caused 
in all environments except outer space by the launching, transit or descent of 
all or part. of a space object. 

2. The claimant shall only be required to furnish evidence relative to the 
connexion between the damage suffered by it and the space object in question. 

Exemptions 

Article III 

1. Unless otherwise provided in the Convention, exemption from liability may 
be granted only in so far as the respondent produces evidence that the damage has 
resulted ei tller wholly or partially from a 1·1ilful act on the part of the claimant 
or of natural or juridical persons it represents which has been committed in full 
knowledge that damage will probably result. Provided that no mitigati0n of the 
principle of absolute liability may be allowed in cases where the claimant or the 
natural or juridical persons which it represents have not committed acts which are 
in contravention of the rules of international law. No exemption from the principle 
of absolute liability will be granted in cases where the respondent has conducted 
activities which affect the rights of other States under general international law. 

2. The provisions of this Convention shall not apply to damages sustained by: 

(a) nationals of the launching authority; 

(b) foreign nationals in the immediate vicinity of. a planned launching or 
recovery area as result of an invitation by the launching authority. 

Joint and Several Responsibility 

Article IV 

If damage is caused as a result of the launching of a space object under a 
joint programme, the parties concerned shall, jointly and severally, be liab~e. 
Provided that nothing in this article shall preclude the conclusion of agreen,, ..... 
on the apportionment of liability between t,-ro or more Contracting Parties. 

Presentation of Claims 

Article V 

1. A Contracting Party which suffers damage or whose natural or juridical 
persons suffer such damage may present a claim for compensation to a respondent. 
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2. A claimant may also present to a respondent a claim of any natural or 
juridical person, permanently residing in its territory, other than a person having 
the nationality of the respondent. 

3. A claim shall be presented through diplomatic channels. A claimant may 
request another State to present its claim and otherwise represent its interests 
in the event that it does not maintain diplomatic relations with a respondent. 

4. Presentation of a claim under the Convention shall not require the prior 
exhaustion of any local remedies that may be available in the Launching (Respondent) 
State. Provided that nothing in this Convention shall prevent the claimant or a 
natural or a juridical person from pursuing a claim in the administrative agencies 
or courts of a respondent. In such a case, the claim::i.nt shall not be entitled to 
simultaneously pursue claims under this Convention against the responderrt. 

Article VI 

1. A claim must be presented within one year of the date of the concurrence 
of the damage, or of the identification of the launching authorities liable. If 
the claimant could not reasonably be expected to have known of the facts giving 
rise to the claim, the claim must be presented within one year of the date on 
wPich these facts officially become known. 

2. In cases where an international organi~ation is liable under this 
Convention claims may be presented through the Secretary-General of the United 
Nations. 

Article VII 

1. In case of disagreement between the claimant and the respondent, the two 
parties shall endeavour to arrive at a settlement through the recognized means of 
the peaceful settlement of disputes,, 

2. If no settlement is arrived at within one year of the preBentation of the 
claim the claimant may refer the matter to a CJ.aims Commission as provided for in 
the Protocol annexed to this Convention. 

Currency 

Article VIII 

Sums due in compensation for damage shall be fixed and payable in the currency 
of the claimant or in a freely convertible currency unless the Parties agree 
otherwise. 

Joinder of Claims 

Article IX 

1 ~ e may be joinder of claims where there is more than one claimant in respe~t 
of damage due to the same event or where more than one State or international 
0r0anization is liable. 
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Final Clauses 

Article X 

1. This Convention shall be open to all States for signature. Any State 
which does not sign this Convention before its entry into force in accordance 
with paragraph 4 of this article may accede to it at any time. 

2. This Convention shall be subject to ratification by signatory States. 
Instruments of ratification and instruments of accession shall be deposited with 
Governments of the Union of Soviet Socialist Republics, the United Kingdom of 
Great Britain and Northern Ireland and the United States of America, which are 
hereby designated the Depositary Governments. 

3. (Provision regarding mode of accession of international organizations 
to the Convention., their rights and duties ana. relationship with States Pa1~ties 
to the Convention to be inEerted.) 

4. This Convention shall enter into force upon the deposit of instruments 
of ratification by five Governments including the Governments designated as 
Depositary Governments under this Convention. 

5. For States whose instruments of ratification or accession are deposited 
subsequent to the entry into force of this Convention, it shall enter into force 
on the date of the deposit of their instruments of ratification or accession. 

6. The Depositary Governments shall pro1-:1.ptly inform all signator~r and acceding 
States of the date of each signature, the elate of deposit of each instrwnent of 
ratification or accession to this Agreement, the date of its entry into force and 
other notices. 

7. This Convention shall be registered by the Depositary Governments pursuant 
to Article 102 of the Charter of the United Nations. 

Article XI 

Any State Party to the Convention may propose amendments to this Convention. 
Amendments shall enter into force for ea.ch State Party to the Convention accepting 
the amendments upon their acceptance by a majority of the States Parties to the 
Convention and thereafter for each remainina State Party to the Convention on the 
date of acceptance by it. 

Article XII 

A Contracting Party may give notice of its withdrawal from the Convention one 
year after its entry into force by written notification to the Deposita.ry 
Governments. Such wi thdra·wal shall take effect one year from the date 1..'f receipt 
of this notification. 
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Article XIII 

This Convention, of which the Chinese, English, French, Russian and Spanish 
texts are equally authentic, shall be deposited in the archives of the Depositary 
Governments. Duly certified copies of this Convention shall be transmitted by the 
Depositary Governments to the Governments of the signatory and acceding States. 

India: proposal (A/Ac.105/c.2/1.32/Add.l) 

Add to article IV the following as paragraphs 2 and 3: 

2. In cases where the territory or facilities of a State were used for the 
launching of a space object by another State or States, both the former and the 
latter are jointly or severally liable for the damage caused. 

3. If an international organization is responsible under the provisions of 
this Convention for damage caused by its space object, both the organization 
and its members are jointly and severally liable. Claims in respect of damage 
caused by the activities of an international organization shall first be presented 
to the organization. If the organization is unable to settle the claim then the 
claimant may proceed against any one or more of the members of the organization 
11hich are also parties to the Convention. 

India: proposal (A/Ac.105/c.2/1.32/Rev.1) 

Convention concerning liability for damage caused 
by the launching of objects into outer space 

The Contracting Parties, 
i 

Recognizing the common interest of mankind in the peaceful exploration and use 
of outer space, 

Recalling the Declaration of Legal Principles Governing the Activities of 
States in the Exploration and Use of Outer Space, adopted by the United Nations 
General Assembly on 13 December 1963 as resolution 1962 (XVIII), 

Believing that the exploration and use of outer space should be carried on for 
the betterment of mankind and for the benefit of States irrespective of their 
degree of economic or scientific development, 

Desiring to contribute to broad international co-operation in the scientific 
as well as in the legal aspects of the exploration and use of outer space for 
peaceful purposes, 

Believing that such co-operation will contribute to the development of mutual 
understanding and to the strengthening of friendly relations between States and 
peoples, 

-144-

I 



Recalling resolution 1884 (XVIII), calling upon States to refrain from placing 
in orbit around the earth any objects carrying nuclear weapons or any other kind of 
weapons of mass destruction or from installing such weapons on celestial bodies, 
which was adopted unanimously by the United Nations General Assembly on 
17 October 1963, 

Having regard to United Nations General Assembly resolutions 2260 (XXII) of 
3 November 1967 and 2345 (XXII) of 19 December 1567 which inter alia called upon 
the Committee on the Peaceful Uses of Outer Space to complete urgently the 
preparation of the draft of an agreement on Liability for Damage Caused by the 
Launching of Objects into Outer Space, 

Bearing in mind the Treaty on Principles Governing the Activities of States 
in the Exploration and Use of Outer Space, Including the Moon and Other Celestial 
Bodies, and the Agreement on the Rescue of Astronauts, the Return of Astronauts and 
the Return of Objects Launched into Outer Space, 

Recognizing that activities in the exploration and use of outer space may from 
time to time result in damage, 

Seeking to establish uniform rules of liability and a simple and expeditious 
procedure governing financial compensation for damage, 

Agree as follows: 

Article I 

For the purpose of this Convention 

(a) 11 Damage11 means loss of life, personal injury or other impairment of 
health; or damage to property of States or their persons, natural or juridical, 
or to property of international organizations. 

(b) "Launching" includes "attempted launching" whether or not it fulfils the 
expectations of those responsible therefor. 

(c) "Space Objects" mean space ships, satellites, orbital laboratories, 
containers and other devices designed for movement in outer space and sustained 
there by means other than reaction of air, as ·uell as the means of deli ve'l"Y of 
such bodies and any part thereof. 

(d) "Launching State" means the State which launches a space object or 
procures the launching by another State of a space object. 

(e) "Claimant" means the State that presents a claim for compensation to 
a respondent. 

(f) "Respondent" means a Launching State from which compensation is sought 
under this Convention. 
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Article II 

Unless otherwise provided in the Convention a Launching State shall be 
absolutely liable for damage caused by its space object whether during launching 
or thereafter. 

Article III 

2... Unless otherwise provided in the Convention exoneration from absolute 
liability shall be granted to the extent that the respondent establishes that the 
damage has resulted either wholly or partially from g~oss negligence or from an 
act or omission done with intent to cause damage on the part of the claimant or 
of a natural or juridical person it represe~ts. No exoneration whatever shall be 
Granted in cases where the damage results from activities conducted by the 
respondent which are not in conformity with international law, in particular, the 
Charter of the United Nations and the Treaty on the Principles Governing the 
Activities of States in the Exploration and Use of Outer Space, Including the Moon 
and Other Celestial Bodies. 

2. The provisions of this Convention shall not apply to damage sustained by 

(a) nationals of the Launching State 

(b) foreign nationals in the immediate vicinity of a planned launching or 
recovery area as a result of an invitation by the Launching State. 

Article IV 

l. In the event of' damage being caused to a space object of one State or to 
persons or property on board such a space object by the space object of another 
State, the latter State shall be liable only if the damage is due to its fault or the 
fault of the persons for whom it is responsible. 

2. If in the case referred to in paragraph 1, damage is caused to a third 
State Party to this Convention or to its physical or juridical persons, the States 
mentioned in paragraph 1 shall be jointly and severally liable. The burden of 
compensation for such damage shall be apportioned between those States in 
accordance with the extent to which they were at fault; if the extent of the fault 
of each of those States cannot be established, the burden shall be apportioned 
equally between them. 

Article V 

1. If damage is caused as a result of the launching of a space object under 
a joint programme the parties concerned shall, jointly and severally, be liable. 

2. In cases where the territory or facilities of a State were used for the 
launching of a space object by another State or Otates, both the former and the 
latter are jointly and sevcn·ally liablA f'or the damage caused. 
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Article VI 

The amount of compensation payable under this Convention shall be determined 
in accordance with any national law which is agreed upon between the claimant and 
the respondent. If the claimant and respondent do not agree on a national law to 
be applied, the amount of compensation payable shall be determined in accordance 
with international law and taking account of the national law of the claimant 
State. 

Article VII 

1. A Contracting Party which suffers damage or whose natural or juridical 
persons suffer damage, may present a claim for compensation to a respondent. 

2. A Contracting Party may also present a claim in respect of damage 
sustained by its nationals or by persons permanently resident in its territory who 
are not nationals of the respondent and in respect of whom the State of nationality 
has not presented a claim or notified its intention of presenting a claim. 

3. A claim shall be presented through diplomatic channels. A claimant may 
request another State to present its claim and otherwise represent its interests 
in the event that it does not maintain diplomatic relations with a respondent. 

4. Presentation of a claim under the Convention shall not require the prior 
exhaustion of any local remedies that may be available to the claimant or to those 
whort the claimant represents. 

5. Nothing in this Convention shall prevent a claimant or any natural or 
juridical person that it might represent from pursuing a claim in the courts or 
administrative tribunals or agencies of a respondent. A claimant shall not 
however be entitled to pursue claims under this Convention in respect of the same 
damage for which a claim is being pursued in the courts or administrative tribunals 
or agencies of a respondent, or under another international agreement which is 
binding on the claimant and the respondent. 

Article VIII 

1. A claim may be presented not later than one year following the date of 
the occurrence of the accident or the identification of the party that is liable. 

2. If the claimant does not know of the facts giving rise to the claim 
within the aforementioned one-year period, it may present a claim within one 
year following the date on which it learned of the facts; however, this period 
shall in no event exceed one year following the date on which the claimant could 
reasonably be expected to have learned of the facts through the exercise of due 
diligence. 
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3, The above-mentioned time-limits shall apply even if the full extent of 
the damage may not be known. In this event, however, the claimant shall be 
entitled to revise its claim and submit additional documentation beyond the above. 
mentioned time-limits until one year after the full extent of such damage is known.· 

Article IX 

Sums due in compensation for damage shall be fixed and payable in the currency 
of the claimant or in a freely convertible currency unless the Parties agree 
otherwise. 

Article X 

There may be joinder of claims where there is more than one claimant in 
respect of damage due to the same event or where more than one State is liable 
in respect of damage. 

Article XI 

l. In case of disagreement between the claimant and respondent, the two 
parties shall endeavour to arrive at a sett:.ement through diplomatic negotiations. 

2. If no settlement is arrived at within one year of the presentation of the 
claim, either party may invoke the provisions of the compulsory Protocol on the 
Settlement of Disputes, annexed to this Convention. 

Article XII 

1. This Convention which includes the Compulsory Protocols on International 
Organizations and Settlement of Disputes as integral parts shall be open to all 
States for signature. Any State which does not sign this Convention before its 
entry into force in accordance with paragr~ph 3 of this article may accede to it 
at any time. 

2. This Convention shall be subject to ratification by signatory S+At.es. 
Instruments of ratification and instruments of accession shaJ.l be depCJsitcd with 
the Governments of the Union of Soviet Socialist Republics, the United Kingdom of 
Great Britain and Northern Ireland and the United States of America, which are 
hereby designated the Depositary Governments. 

3. This Convention shall enter into force upon the deposit of instruments of· 
ratification by five Governments including the Governments designated as 
Depositary Governments under this Convention. 

4. For States whose instruments of ratification or accession are deposited 
subsequent to the entry into force of this Convention, it shall enter into force 
on the date of the deposit of their instruments of ratification or accession. 

-148 .. 
I 



5. The Depositary Governments shall promptly inform all signatory and 
acceding States of the date of each signature, the date of deposit of each 
instrument of ratification or accession to this Agreement, the date of its entry 
into force and other notices. 

6. This Convention shall be registered by the Depositary Governments 
pursuant to Article 102 of the Charter of the United Nations. 

Annex I 

Compulsory Protocol on International Organizations 

The Contracting Parties, 

Bearing in mind article XIII 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, 

Taking note of the possibility that practical difficulties might arise, 
relating to the subject-matter of the present Convention, in so far as 
international organizations are concerned, 

Desiring to establish an expeditious procedure for the solution of any such 
difficulties in the light of the relevant provisions 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, 

Agree as follows: 

Article I 

The provisions of this Convention shall apply, with the exception of 
articles XI to XIV, to each international inter-governmental organization which 
conducts sp~.ce activities, provided that that organization declares its acceptance 
of the rights and obligations provided for in the Convention and a majority of 
the States membars of that organization are Contracting Parties to this Convention 
and to the Treaty on Principles Governing the Activities of States in the 
Exploration and Use of Outer Space, Including the Moon and Other Celestial Bodies. 

Article II 

General Rule 

If an international organization to which article I of this Protocol applies 
is responsible in terms of the provisions of the Convention for damage caused by 
its space object, both the organization and its members are jointly and severally 
liable. 
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Article III 

Procedure 

1. Claims in respect of damage due to the space activities of such an 
international organization shall be first presented to the organization. If the 
organization is unable to settle the claim within six months, the claimant may 
proceed against any one or more of the members of the organization which are also 
parties to the Convention. 

2. The claim of an international organization to which article I cf this 
Protocol applies may be presented a.irectJ.y to the re8pondent. . If the latter so 
desires, the claim shall be resubmitted by one or more States members of the 
organization to be chosen by the organization itself. 

Annex II 

Compulsory Protocol on bt~~t~ement of Dispti..tes 

The Contracting Parties to the Convention on Liability for Damage Cauoed by 
Objects Launched into Outer Space, 

Bearing in mind the provisions of article XI of the Convention, pertaining 
to the settlement of disputes, 

Seeking to establish a procedure for the definitive settlement of disputes 
which may arise between claimants and respondents with regard to claims to 
compensation for damage, 

Agree as follows: 

Article I 

Enquiry Commission 

1. If a claim remains unsettled for more than six months after its 
presentation, the claimant and respondent shall establish an Enquiry Commission, 
on the basis of parity, within one month of a request by either claimant or 
respondent for its establishment. 

2. The Enquiry Commission shall, taking into account the positions of the 
respective parties, make recommendations with regard to the settlement of the 
claim, within six months of its establishment. 

3. The Enquiry Commission shall determine its procedure. 



Article II 

Claims Commission 

1. A Claims Commission shall be established upon request of either party if: 

(i) the Enquiry Commission is not established as provided for in 
article I (1); 

(ii) the Enquiry Commission is unable to arrive at any recommendations 
within the period specified in article II (2). 

Article III 

1. The Claims Commission shall be composed of one nominee each of the 
claimant and respondent and a third member, the Chairman, to be ch0sen by the 
claimant and respondent jointly. The nominees of ~he claimant and the respondent 
shall respectively be designated within two month~ cf the request for the 
establishment o~ the Claims Commission. If no agreement is reached on the choice 
of the Chairman within four months of the request for the establishment of the 
Claims Commission, the Secretary-General of the United Nations may be requested 
by either party to nominate the Chairman. The nomination made by the United 
Nations Secretary-General shall be binding. 

2. If one of the parties fails to designate its nominee within the stipulated 
period, the person appointed by the United Nations Secretary-General at the request 
of the other party shall constitute a ,.,.i !,~le member Cl!:\ims Commission. 

3. Any vacancy which may arise in ·i:.~1e Claims Commission by way of death, 
ill-health or resignation of one or more members shall be filled by the same 
procedure adopted for their original nomination. 

4. The Claims Commission shall determine its procedure. 

5. The Claims Commission shall determine the place or places where it shall 
sit and all administrative matters connected therewith. 

6. All decisions of the Claims Commission shall be by majority vote, except 
in cases where a sinele member Commission is established. 

Article IV 

No increase in the membership of the Claims Commission shall take place ·where 
two or more.claimants or respondents are joined in any one proceeding before the 
Commission. The claimants so joined shall collectively nominate one member of the 
Commission in the same manner and subject to the same conditions as would be the 
case for a single claimant. When two or more respondents are so joined, they 
shall collectively nominate one member of the Commission in the same way. If the 
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claimants or respondents fail to nominate their member within the stipulated period 
) 

the nominee of the Secretary-General of the United Nations shall constitute a singl~. 
member Commission. 

Article V 

1. The Claims Commission shall have competence only with regard to the 
specific claim before it. The Commission's sole function shall be, in the light 
of the respective contentions of the claimant and respondent an1 of the facts of 
the case as made available to it, to decide on the merits of the claim for 
compensation and to determine the amount of compensation payable, if anJr. 

2. The Commission shall not have the competence to render an authoritative 
:nterpretation of the Convention. 

Article VI 

1. The Commission shall be guided by the provisions of article VI of the 
Convention in so far as the law to be applied by it is concerned. 

2. The Commission shall state the reasons for its decision, which shall be 
final and binding. 

Article VII 

The expenses in regard to the Claims Commission shall be borne equally by 
the parties. 

India: proposal (A/AC .105/c .2/L.32/Rev .1/Corr .1) 

1. Insert after article XII the following articles: 

Article XIII 

Any State Party to the Convention may propose amendments to this Convention. 
Amendments will enter into force for each State Party to the Convention accepting 
the amendments upon thei:c acceptance by a majority of the States Parties to the 
Convention and thereafter for each remaining state Party to the Convention on the 
date of acceptance by it. 

Article XIV 

A Contracting Party mD,y give notice of its withdrawal from the Convention one 
year after its entry into force by written notification to the Depositary 
Governments. Such withdrawal shall take effect one year from the date of receipt 
of this ~otification. 
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Article XV 

This Convention, of which the Chinese, English, French, Russian and Spanish 
texts are equally authentic, shall be deposited in the archives of the Depositary 
Governments. Duly certified copies of this Convention shall be transmitted by the 
Depositary Governments to the Governments of the signatory and acceding States. 

2. In annex I, article I, replace the words "articles XI to XIV" by 
11 articles XII to XV". 

3. In annex II, article II, delete the number 11 1. 11 and in sub-paragraph (ii) 
replace "article II (2 )" by "article I (2 )". 

Working Paper submitted by the Italian delegation (A/AC.105/C.2/L.40) 

Draft convention concerning liability for damage caused by the 
launching of objects into outer space~ 

Preamble 

The Contracting Parties, 

Recognizing that activities in the peaceful exploration and use of outer space 
may on occasion result in damage, 

Recalling the Treaty on Principles Governing the Activities of States in the 
Bxploration and Use of Outer Space, Including the Moon and Other Celestial Bcdies 
signed on 27 January 1967, 

Seeking to establish a uniform rule of liability and a simple and expeditious 
procedure governing compensation for damage, 

Believing that the establishment of such a procedure will contribute to the 
growth of friendly relations and co-operation among nations, 

Agree as follows: 

Purpose of the Convention 

Article 1 

The purpose of this Convention is to govern the international liability of 
States for damage caused in the exercise of their space activities to another 
member State and the natural or juridical persons that it represents, in 
accordance with the Washington Treaty of 27 January 1967. 
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Definitions (Launching State - Space Object - Damage) 

Article 2 

1. Launching State shall be understood to mean the State which launches or 
procures the launching of a space object, entered in its own registers or registered 
with the United Nations Secretariat (which must in any case be notified beforehand 
of the launching and be provided with all the information necessary to identify the 
object in question); 

2. The State whose territory or facility is used for the launching shall be 
deemed to be the Launching State, if it does not state that it fs the actual 
Launching State or if the latter is not a party to the Convention, even if the State 
whose territory or facility is used does not perticipate actively and substantially 
in the launching, transit control and descent of the space object; 

3. The international organizations referred to in article 6 below shall be 
treated for the purpose in the same way as States; 

4. Space object means any man-made object designed to reach outer space and 
to move there (either) naturally or by means of radio-electric signRlR 0r the 
control exercised by pilots on board; 

5. For the purposes of this Convention, the component parts of space objects 
that become detached or are made to detach during transit, and objects thrown or 
launched from space objects, shall be deemed to be space objects; 

6. Damage means loss of life, personal injury or impairment of health and 
destruction or damage to property cauBed by space objects. 

Field of application of the Convention 

Article 3 

1. This Convention shall apply to all damage caused by space objects; (a) on 
the earth; (b) in the earth's atmosphere; (c) in outer space, including other 
celestial bodies; 

2. However, the present Convention shall not cover damage caused in the 
territory of the Launching State and in particular damage sustained at th~time and 
in the area of launching and return of space objects by persons playing a part in 
the operations related thereto, or damage sustained from endogenous causes by space 
objects and their personnel during launchinG, transit or descent. For this purpose, 
social labour legislation and agreements bet·ween the parties concerned shall be 
paramount in the assessment of compensation. 
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Nature of and grounds for liability in the various 
cases of damage on the earth, in the earth's 

atmosphere and in outer space 

Article 4 

1. Damage caused on the earth, even in the case of circumstances beyond 
control shall constitute grounds for compensation by the very fact that the damage 
has occurred and was caused by a space object; 

2. Damage caused in the earth's atmosphere to aircraft shall be presumed to 
be due to the fault of the space object; if, however, the damage is caused by one 
space object to another space object, it shall be presumed to be attributable to 
common fault. 

Both cases shall be open to proof of the contrary; 

3. In the case of damage caused by a space object in outer space, liability 
shall rest with the Launching State if a fault on its part is proved; 

4. When two or more space objects have collided or interferred with each 
other in transit and damage to third parties on the ground has resulted, the 
damage shall be presumed to be attributable to the common nmlL ur Ll!e :;:;aid uuj1::1..: Ls 
and the Launching States shall be jointly liable; 

5. The Launching State which has had to pay the entire compensation shall 
have the right to appeal against the other jointly liable States. 

Liability for damage (States) 

Article 5 

1. The Launching State shall be liable for the damage caused by a space 
object. 

2. When the space object is jointly launched by several States or by States 
and international organizations (referred to in article 6), they shall be jointly 
and severally liable for the damage caused by the space object. 

The sums paid to the victim of the damaGe shall be shared equally by the 
parties liable in accordance with previous agreements, and if no such agreements 
exist it shall also be apportioned equally. 

Liability (International Organizations) 

Article G 

1. If an international organization which conducts space activities has 
transmitted to the Secretary-General of the United Nations a declaration that it 
accepts ~nd undertakes to comply with the present Convention, all the provisions 
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of the Convention, except articles 13, 16, 17 and 18, shall apply to the 
organization as to a State which is a Contracting Party. 

2. Consequently, if the organization launches, or procures the launching of 
a space object, and that object causes damage, the organization, like any Launching 
State, shall be directly liable for the damage vis-a-vis the victims. 

3. Should the organization fail to pay the amount of the compensation already 
agreed to or fixed, the States members of the organization can be calle~ upon as 
guarantors within the period and under the conditions referred to in article 11 
below. 

Extir1ction or reduction of liability 

Article 7 

If the damage has been caused, either wholly or partially, by an act or 
omission on the part of the victim, the liability of the Launching State may be 
extinguished or reduced according to the gravity (fraud or fault) of the act or 
omission. 

Assessment of _lability 

Article 8 

The compensation which a State shall be liable to pay under this Convention 
for the damage it has caused shall be determined in accordance with applicable 
principles of international law, justice and in view of the singular nature of the 
matter, equity. 

Rules of procedure; claims for compensation 

Article 9 

1. The State which has sustained damage (Applicant, (Presenting) (Claimant) 
State) can present a claim for compensation to the State that is liable, 
hereinafter called the Respondent State. 

The same claim can be presented by the State for damage caused c.trJyt1here to its 
own nationals and to natural or juridical persons permanently domiciled ::.r1 its 
territory; 

2. The presentation of a claim under this Convention shall not require 
exhaustion of any remedies which might otherwise exist in the Respondent State; 
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3. A claim shall be presented through the diplomatic channel within one 
year of the date when the damage and the State liable for it became known.* 

4. The same procedure shall apply when the claim is presented by or against 
an international organization. The representatio11 of the international 
organization, for the purposes of this diplomatic procedure, may then be assumed by 
one of the States members of the organization. 

* NOTE: If it is desired to introduce a time-limit or an expiry date, the 
following formula can be adopted: 

"In any case, three years after the date of the occurrence that 
caused the: damage, the claim shall cease to be maintainable." 

Arbitration Commission for the settlement of claims for compensation 

Article 10 

1. If a claim presented under this Convention is not settled amicably within 
one year from the date on which documentation is completed, the Applicant 
(Presenting) (Claimant) State may request the establishment of ~n arbit~~tion 
commission to decide the claim. 

The competence of such commission shall extend to any dispute arising from the 
interpretation or application of this Convention. The Respondent State and the 
Applicant (Presenting) (Claimant) State shall each promptly appoint one person to 
serve on the commission, and a third person, who shall act f'.s chairman, shall be 
appointed by the President of the International Court of Justice. 

If the Respondent State fails to appoint its mem~er within three months, the 
person appointed by the President of the International Court of Justice shall be 
the sole arbitrator. 

2. No increase ir .. the membership of the commission shall take place where two 
or more Applicant (Presenting) (Claimant) Stat.es or Respondent States are joined 
in any one proceeding before the commission. The Applicant (Presenting) (Claimant) 
States so joined shall collectively appoint one person to serve on the commission 
in the same manner and subject to the same conditions as would be the case far a 
single Applicant (Presenting) (Claimant) State. Similarly, where two or more 
Respondent States are so joined, they shall collectively appoint one person to 
serve on the commission in the same way. 

If the Applicant (Presenting) (Claimant) State or the Respondent State fails 
to appoint its member within three months, the person appointed by the President 
of the International Court of Justice shall be the sole arbitrator. 

3. The Commission shall take its decisions according to law in conformity with 
article 8 above. It shall determine its own procedure and arrive at its decision by 
majority ,_ote. Such decision shall state the views of the members of the commission. 
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4. The decision of the commission shall be rendered expeditiously. It shall 
be final and binding upon the parties. 

5. The expenses incurred in connexion with any proceeding before the 
commission shall be divided equally between the Applicant (Presenting) (Claimant) 
and Respondent States. 

As an 
alternative 
to 2 above 

If in the same dispute there are two or more Applicant (Presenting) 
(Claimant) States and (or) two or more Respondent States, t.hey shall 
agree to appoint one person to represent them on the ccmmission, 
which shall thus always comprise three members. 

Procedure relating to International Organizations 
which do not pay compensation for damages 

Article 11 

1. If, within one year of the date on which compensation has been agreed 
upon or otherwise established pursuant to article 10, an international 
organization has failed to pay the amount of such compensation, the States members 
of the organization shall, upon service of notice of such default by the Applicant 
(Presenting) (Claimant) State within three months of such default, be obligated to 
pay the amount of compensation, each in proportion to its contribution to the 
budget of the organization: and if thi: ~0ntribution is not known, the member 
States shall be jointly liable for the entire compensation. 

2. In no circumstances may the member States 1uestion the justification for 
or the amount of compensation due by the organizatic..n. 

Procedure under ordinary law 

Article 12 

This Con,rention shall not prejudice the rights of victims to institute 
proceedings before the ordinary courts of the Applicant (Presenting) (Claimant) 
State or the Respondent State, or to choose any other international procedure, 
with a view to obtaining compensation for damage. 

However, in such a case, the Applicant (Presenting) (Claimant) State may no 
longer have recourse to the procedures referred to in articles 9, 10 and 11 above; 
but the normal diplomatic intervention with a view to bringing about an amicable 
settlement between the parties to the dispute shall not be excluded. 
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Settlement of disputes 

Article 13 

Any question arising from the interpretation or application of this Convention, 
which is not previously settled by other peaceful means of their choice, may be 
referred by any Contracting Party thereto to the International Court of J·ustice for 
decision. 

Amendments 

Article 14 

A Contracting Party may propose amendments to this Convention. An amendment 
shall come into force for each Contracting Party accepting the amendment on 
acceptance by a majority of the Contractine Parties, and thereafter for each 
remaining Contracting Party on acceptance by it. 

Withdrawal 

;Article 15 

A Contracting Party may give notice of withdrawal from this Convention five 
years after its entry into force by written notification to the Secretary-General 
of the United Nations. Such withdrawal shall take effect one year from the date 
of receipt of the notification by the Socretary-General. A State withdrawing from 
this Convention shall not thereby be relieved. of any obligation or liability with 
respect tc damages arising before withdrawal becomes effective. 

Signature and accession 

Article 16 

This Convention shall be open for signature by all States. Any State which 
does not sign this Convention before its entry into force pursuant 'Lo article 18 
below may accede to it at any time. 

Ratification: Depositary 

Article 17 

This Convention shall be subject to ratification by signatory States. 
Instruments of ratification and instruments of accession shall b~ deposited 
with the Secretary-General of the United Nations. 
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Entry into force 

Article 18 

This Convention shall enter into force thirty days following the deposit of 
the fifth instrument of ratification or accession. It shall enter into force as 
to a State ratifying or acceding thereto upon deposit of its instrument of 
ratification or accession. 

Obligation of depositary 

Article 19 

The Secretary-General of the United Nations shall inform all signatory and 
acceding States and all organizations which have made declarations under article 6, 
paragraph 1, of signatures, deposits of instruments of ratification or accession, 
declarations of acceptance referred to in article 6, paragra9h 1, the date of 
entry into force of this Convention, proposals for amendments, notifications of 
acceptances of amendments, the date of entry into force of each amendment, and 
notices of withdrawal, and shall transmit to those States and organizations 
certified copies of each amendment proposed. 

Article 20 

This Convention, of which the Chinese, English, French, Russian and Spanish 
texts are equally authentic, shall be deposited with the Secretary-General of the 
United Nations, who shall send certified copies of each to the Governments of all 
the signatory and acceding States. 

Annex to the Draft Convention concerning the liability 
of States for damage caused by space devic~ 

submitted by the dele~ation of Italy 

In preparing this draft, we took into consideration the four draft conventions 
on this subject known to us, namely, the three draftJ (those of the United States, 
Belgium and Hungary) submitted at earlier sessions of the Legal Sub-Committee of 
the United Nations Committee on the Peaceful Uses of Outer Space, and the 
preliminary draft submitted by France to a ,-rorking party established by the European 
Conference on Outer Space. 

We selected the best ideas and formulations from these four drafts, most of 
them having been taken from the United States and French drafts, which in our 
opinion are fuller and more coherent. 

The method chosen for formulating the articleB of this draft is the one best 
suited to the legal tradition of Latin countries, namely, the adoption of general, 
comprehensive texts providing for the largest possible number of cases likely to 
arise in practice, while taking into account general legal principles. 
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We have also tried to "depersonalize" the draft as much as possible by 
including concepts and formulas put forward by delegations of other countries in 
various international forums, so as to meet as far as possible universal 
aspirations and desires and make the draft more generally acceptable. 

To clarify these points further we have set out below some comments on the 
various provisions of the draft convention. 

Preamble 

The whole of the preamble has been taken from the United States draft, which 
has the merit of codifying 11 uniform rules of liability and a simple procedure". 

Article 1 - Purpose of the Convention 

None of the drafts at present being considered by international bodies 
contains such an article. However, this article seems necessary as the discussions 
held at the international level have given the impression of a lack of uniformity 
in the interpretation of the limits and character of international liability. 

Article 2 - Definitions 

1. Launching State. The purpose of this paragraph was to emphasize the 
now urgent need for precise individual identification of space devices (reeistration) 
and for codifying ·~he procedure for notifying the United Nations Secretariat of the 
launching and of its characteristics. 

2. This paragraph reproduces the principle embodied in the French draft 
(article l (3)) and is designed to permit in all cases the identification of the 
State responsible for the launching, on the basis of objective data. 

Article 3 - Field of application of the Convention 

2. This has been based on the corresponding articles of the United States 
draft, with some minor additions or changes. 

Article 4 - Nature and basis of liability 

This article involves the complete rejection of the system advocated in the 
United States draft, whereby the principle of objective liability is applied in 
all cases. This system is not only unfair, but can sometimes result. in anomalies, 
as in the case of damage caused by collision or impact. 

The French draft also rejects the principle of objective liability in all 
cases, but the system adopted in the present draft seems more comprehensive. 

1. This paragraph reproduces the wording adopted in the conventions on air 
navigation. 

; • The wording adopted is similar to that of the French draft. 
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Articl~ 6 - Liability (international organizations) 

t 1. The wording of the United States draft was adopted as it seemed to be the 
I 1best. 
I 

Article 8 - Assessment of liability 

This article reproduces the substance of article IV of the United States 
draft. However, the words 11 in view of the singular nature of the matter" have 
been addeu.. Le jm::+.; fy the reference to equity. 

Article 9 - Rules of procedure: Claims for compensation· 

4. These rules were considered necessary, since it might be desirable for a 
member State to represent an international organization which has no headquarters 
or diplomatic representation stricto sensu. 

Article 10 - Arbitration commission for the settlement of 
claims for compensation 

This article reproduces, with some variations, article X of the United States 
1 draft, which is very long and perhaps unnecessarily detailed. 
: 

j The possibility of simplifying it alona the lines of the corresponding article 
tin the French draft, or of the draft propo~ed by India might be worth considering, 
l 

Article 12 - Procedure under ordinary law 

1 This article is based on the general principle of electa una via non datur 
\recursus ad alteras. 
i 
\ Articles 13 to 20 - Final and formal clauses 
' I 

I The final and formal clauses of the United States draft have been adopted, 
iwith some modifications notably in articles XII and Tf of that draft. 
I 
l In article 13 (XII in the United States draft) the openi.ng phrase "subject to 
jprior recourse to proceedines under article X" has been omitted for the following 
1reasons: 

\ (a) Even where no dispute exists, it would seem advisable a,:; the request of 
\a member State to obtain an authoritative interpretation of one or other of the l 
i articles of the Convention, which has given rise to dispute or has been inte1~pretedj 
!in different ways. l 

I
i (b) A final arbitral award may conflict with the different (authoritative) I 

· interpretation subsequently adopted on the basis of a new prot-:>col. l 
. 
I 

-1G2-



Article 16 (X:V in the United States draft) reprodnces the wording of the 
corresponding article 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 (better known as the Space Treaty or Washington Treaty) of 
27 January 1967. With this wording the present Convention would be open for 
signature or accession by all States. 

Working Paper submitted by the Italian delegation 
(A/AC.105/C.2/L.40/Corr.1) 

Corrigendum* 

1. In article l, line 3: dele~ the lmrd "Washington", 

2. (Affects French text only). 

3, (Affects French text only). 

4. In article 5, paragraph 2, line 4: delete the word "equally, 11
• 

5, In article 9, paragraph 1, line 1: delete "(Applicant, (Presenting) 
(Claimant) State)" • 

6. (Affects French text only). 

Working Paper submitted by the Italian delegation 
(A/Ac.105/c.2/L.4o(Corr.2) 

In article l7 of the draft convention submitted by the Italian delegation 
(A/AC.105/C.2/L.40), replace the sentence "Instruments of ratification and 
instruments of accession shall be deposited with the Secretary-General of the 
United Nations" by the following: 

"Instruments of ratification and instruments of accession shall be 
deposited with the Governments of the Union of Soviet Socialist 
Republics, the United Kingdom of Great Britain and Northern Ireland 
and the United States of America, which are designated in this 
Convention as the Depositary Governments. 11 

The other articles of the Italian draft referring to the Secretary-General of 
the United Nations should be amended accordingly. The purpose of this amendment is 
to bring the Italian draft into line with the corresponding provisions of the treaty 
of 27 December 1967 (article XIV (2)). 

* This corrigendum applies also to the text reproduced in A/AC.105/C.2~i.2/Rev.4/ 
Add.3. 



United States of America: proposal (A/AC.105/C.2/L.34) 

Field of application and exemptions from 
provisions of agreement 

The Launching State shall not be liable under this Convention for damage caused 
to space objects of other Launching States, and their personnel, during launching, 
transit or descent, unless such damag€: is caused by the fault of the Launching 
State. 

If the collision of space objects causes aamage to third parties, the 
L~.nnnhing States shall be individually and jointly liable for such damage. As 
between themselves, the Launching States shall share equally the burden of such 
compensation unless there is a showing of comparative fault, in which event the 
burden of compensation shall be apportioned between them accordingly. 

France: revised proposal concerning the State liable and joint 
and several liability (A/AC..:.f05lC.2/L.3§/Rev.2) 

1. A State which launches a space obje::-t or procures the launching by another 
State of a space object shall be liable for damage caused to persons or property 
during the launching, transit or descent of such space object, irrespective of the 
place in which the damage occurs. 

2. Whenever several States launch or procure the launching of a space object 
as a joint pr("lject, they shall, jointly and severall.y, be liable for the damage 
caused • 

.3. The State whose territory or facilities were used for the launching of a 
space object shall be liable in the same manner as the Launching State if for any 
reason it does not identify the latter or if the latter is not a Party to this 
Convention. 

United. Kingdom of Great Britain and Northern Ireland: 
revised nronosal (A/AC.105/C.2/L.37/Rev.1) 

Eield of applic~~~ 

An Applicant State may present claims in respect of damage sustained by its 
nationals or by persons permanently resident in its territory who are not nationals 
of the Respondent State and in respect of whom the State of nationality has not 
presented a claim or notified its intention of presenting a claim . 

. United Kingdom: proposal (A/AC.105/C.2/L.38) 

Amend paragraphs 1 and 3 of the proposal of France (A/Ac.105/0.2/1.36) to read 
as follows: 
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1. A State which launches a space object or which actively and substantially 
participates in the launching of a space object by another State shall be liable 
under the present Convention for damage caused to persons or property by the 
launching, transit or descent of such space object, irrespective of the place in 
i'Thich the damage occurs. 

3. The State whose territory or facilities were used for the launching of a 
space object, but which has not actively and substantially participated in the 
launching, is liable in the same manner as the Launching State only if it does 
not for any reason identify the latter, or if the latter is not a party to the 
Convention. 

Australia: proposal (AiAC.105/C.2/L.32) 

"Launching Authority" means a Contracting Party that launches or actively 
and substantially participates in ths launching of a space object, or an 
international organization that has transmitted a declaration to the Secretary­
General of the United Nations under article •.. of this Convention and that launches 
or actively and substantially participates in the launching of a space object. It 
inl'.!ludes a Contracting Party from whose territory or facility a space object is 
launched, 

(a) if that Cont:racting Part.y does not disclose the identity of the 
Contracting Party or international organization responsible for launching a space 
object from its territory; or 

(b) if none of the States or international organizations responsible for 
the launching is a Party to this Convention. 

Austria, Belgium. France, Sweden ana United Kingdom of Great Britain and 
Norther!3_Irelana proposal (A7AC.105/C.2/L.41) 

International Organizations 

Article •.. 

1. This Agreement shall apply, ·with the exception of articles ••. and .•• , 
in the same manner as it applies to a State, to each international inter­
governmental organization which conducts space activities if the organization 
declares it~ acceptance of the rights and obligations provided for in this 
Agreement, and if the majority of States members of thP organization are Parties 
to this Agreement and to the Treaty on Principles Governing the Activities of 
States in the Exploration and Use of Outer Space, including the Moon and Celestial 
Bodies, or notify their acceptance of the rights and obligations provided for in 
this Agreement in respect of the activities of the organization. 



2. An international inter-governmental organiza~ion to which paragraph l of 
this article applies and which has launched or procured the launching of a space 
object shall be liable for damage caused by that object. Any claim in respect of 
such damage shall be presented to the organization. 

3. If within six months of the date of presentation of the claim the 
organization has not carried out its obligations, the States members of the 
organization who are referred to in paragraph 1 of this article shall be held 
individually and jointly liable for the obligations of the organization under 
this Agreement. 

4. An international inter-governmental organization to which paragraph l 
of this article applies may present a claim, pursuant to the provisions of this 
Agreement, for damage caused to the organization by a space object. 

Austria. Bel~ium. France. Sweden and United Kingdom of Great Britain 
and Northern Ireland: nronosal (A/AC.105/C.2/L.41/A1d.l) 

International Organizatio~ 

Article •.. 

Add Italy as cousponsor of the proposal. 

Austra.1.ia and Canada: Working Paper (A/AC.105/C.2[L.42) 

1. The General Rule 

2. Joint Liability 

If during its launching, transit or descent, damage is caused by a space 
object that has been launched by several Launching Authorities, those Launching 
Authorities shall be jointly and severally liable. 

3. Liability for damage on earth and to aircraft 

The Launching Authority shall be absolutely liable to pay compensation for 
damage caused on the earth or to an aircraft in flight and its occupants, during 
the launching, transit or descent of a space object. 
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4. Liability for damage to space objects 

A Launching Authority shall not be liable under this Convention for damage 
caused to space objects of other Launching Authori.ties and to the occupants of 
such space objects during launching, transit or descent unless the damage is 
caused by the fault of the first-mentioned Launching Authority. 

5. Liability for damage to third parties 

If space objects cause damage to third parties, the Launching Authcrities 
s~1all be jointly and severally liable for such damage. As between themselves, 
the Launching Authorities shall share equally the burden of compensation unless 
there is comparative fault, in which event the burden of compensation shall be 
apportioned between 'them accordingly. 

6. Damage in respect of which compensation is not payable 

Compensation shall not be payable under this Convention in respect of damage 
caused by a space objec'L to: 

(a) nationals of the Launching Authority; or 

('o) foreign nationals in the immediate vicinity of a planned launching or 
recovery area as the result of an invitation by the Launching Authority. 

Mexico: proposal (A/Ac.192/c.2/L.42) 

Field. of application 

An Applicant State may present claims in respect of damage sustained by its 
nationals and by persons permanently resident in its territory. If the Applicant 
State does not present a claim in respect of damage sustained by persons 
permanently resident in its territory, or notifies its intention not to do so, the 
State of no.tionali ty shall be entitled to present the corresponding claim, so long 
as auch persons are not nationals of the Respondent State. 

Canada: proposal (A/AC .105 /C ·'?.[L.44) 

"Damage" means loss of life, personal injury or other impairment.of health; 
or loss of or damage to property of States or of their persons, natural or 
juridical, or to property of international organizations. 
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Australia/United Kingdom of Great Britain and Northern Ireland 

Working Paper (A/Ac.105/c.2/1.47) 

~plicable Law for Determination of Compensation 

The amount of compensatjon payable in accordance with this Convention shall be 
determined in accordance with any national law which is agreed upon between the 
claimant and the respondent. If the claimant and respondent do not agree on a 
national law to be applied, the amount of compensation payable shall be determined 
in accordance with applicable principles of international law, justice and equity, 
and taking account of the national law of the State in whose territory the damage 
occurred. 

Australia 

Working Paper (A/Ac.105/c.2/L.48) 

Pursuit of Remedies in Respondent State or under 
other international agreements 

The following text is an amendment to article V (4) of the Indian 
dra.ft A/Ac.105/c.2/L.32: 

"Presentation of a claim under the Convention shall not require the 
prior exhaustion of any local remedies that may be available to the 
claimant or to those ·who:=ie interests the claimant represents. Nothing 
in this Convention shall prevent a claimant or any natural or juridical 
person from pursuing a claim in the administrative agencies or ccurts of 
a respondent. But a claimant shall not be entitled to pursue claims 
under this Convention in respect of damage for which a claim is being 
pursued in the administrative agencies or courts of a respondent." 

Argentina, Australia, Austria, Belgium, Brazil, Canada, France, 
Janan. Svreden, United Kingdom of Great Britain and Northern Ireland 

ana United States of America: nroposal (A/Ac.105/c.2/L.51) 

The foregoing delegations consider that Governments should, as a matter of 
urgency, concentrate their attention on the following important issues that have 
been discussed but not yet resolved by the Legal Sub-Committee: 

(i) whether the Convention should exclude nuclear damage; 

(ii) whether there should be any limitation of liability in amount; 

(iii) whether the Convention should provide compulsory third party 
settlement of disputes; 
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(iv) the relationship between international organizations and the Convention; 

(v) the law applicable to measure of damages; 

(vi) unresolved aspects of joint liability. 

Union of Soviet Sociali&t Republics: Revised 
- ~~orking P:aper (AfAC .105/c:.2@/l/Rev .2) 

Damage caused by a space object from the time of its launching till landing 
shall be compensated for in accordance with the provisions of this Convention, 
irrespective of the place where such damage is caused. 

Unless otherwise provided in this Convention, liability for damage caused by 
a space object shall be absolute. 

Union of Soviet Socialist Republics: Working 
Paper (A/Ac.105/c.2/WP/2) 

1. In the event of damage being caused to a space object or to persons or 
property on board a space object by the space object of another State, that State 
shall be held liable only if it was at fault or if persons for whom it is 
responsible were at fault. 

2. If in the case referred to in paragraph 1, a claim is made by a third 
State, the States mentioned in paragraph 1 shall be held jointly liable. The 
amount of compensation shall be apportioned between those States in accordance 
with the extent to which they were at fault; if the extent of the fault of each 
of the parties cannot be established, the amount shall be apportioned equally 
between them. 

India: Working Paper (A/AC .105 /c .2/WP /3) 

Revised text of article III of the Indian proposal 
contained in document A/Ac.105/c.2/1.32 

Article III 

1. Unless otherwise provided in the Convention, exemption from liability may 
be granted only in so far as the respondent produces evidence that ~he damage has 
resulted either wholly or partially from gross negligence on the part of the 
claimant or of natural or juridical persons it represents, or from an act or 
omission of such claimant done with intent to cause damage. No exemption from the 
principle of absolute liability will be granted in cases where the respondent has 
conducted activities which are not in conformity with the Charter of the United 



Nations and with the Treaty on the principles governing the activities of States 
in the exploration and use of outer space, including the moon and other celestial 
bodies /and other relevant international agreements7. - -

2. The provisions of this Conventio., shall not apply to damages sustained by: 

(a) nationals of the launching Authority; 

(b) foreign nationals in the immediate vicinity of a planned launching or 
recovery area as a result of an invitation by the launching Authority. 

United States of America: proposal (A/AC.105/C.2/wP/4/Rev.l) 

General Rule 

A launching (authority) (Stete) shall be absolutely liable for damage caused 
by its space object whether during launching or thereafter, except as otherwise 
provided in this Convention. 

Union of Soviet Socialist Republics: Worl~:ng Paper 
(AZAc .105/c .2/WP/5) 

Where a space object launched from the territory or facility of one State has 
been ~ntered in the register of another State, the latter shall compensate any 
damage caused by such object. If the State of registry cannot be determined or if 
the State of registry is not a Par·by to this Convention, the damage shall be 
compensate.d by the State from whose territory or facility the object was launched. 
The State which has compensated the damage shall be entitled to claim reimbursement 
f1'om the other participants in a joint launching who are Parties to this Convention. 

Ccrr.-pnrativc table (A/Ac.105/c.2/w.2/Rcv.l!,) cf i:;rovicicno contained 
in the ~rc-pocalo submitted by Ecl~ium {AJAC.105/C.2/L,7/Rcv,3), 
the United States of Arr.crica (A/AC,105/C.2/E":1'9) and Hungary 

(A/Ac.105/c.2/L.lO/Rev.1 and A/Ac.105/c.2/L.24) 

/see Official Records of the General Assembly, Twenty-second Session, Annexes, 
agenda item 32, document A/6804, annex III, appendix II, PP• 23-31,7 



Addendum to comparative table (A/Ac.105/c.2/w.2/Rev.4/Add.l) 

India: proposal 
(AJAc.10570.2/1.32) 

CONVENTION CONCERNING LIABILITY FOR DAMAGE CAUSED 
BY THE LAUNCHING OF OBJECTS INTO OUTER SPACE 
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Preamble 

India: proposal 
(A/Ac.lo5/c.2/L.32) 

CONVENTION CONCERNING LIABILITY FOR DAMAGE CAUSED 
BY THE LAUNCHING OF OBJECTS INTO OUTER SPACE 

The Contracting Parties 

Recognizing the common interest of mankind in the peaceful 
exploration and use of outer space, 

Recalling the Declaration of Legal Principles Governing the 
Activities of States in the Exploration and Use of Outer Space, 
adopted by the United Nations General Assembly on 13 December 1963 
as resolution 1962 (XVIII), 

Believing that the exploration and use of outer space should be 
carried on for the betterment of mankind and for the benefit of States 
irrespective of their degree of economic or scientific development, 

Des iring to contribute to bread international co-·operation in 
the scientific as well as in the legal aspects of the exploration 
and use of outer space for peaceful purposes, 

Believing :..nat such co-operation will contribute to the 
development of mutual understanding and to the strengthening of 
friendly relations between States and peoples, 

Recalling resolution 1884 (XVIII), calling upon States to refrain 
from placing in orbit a.round the earth any objects carrying nuclear 
weapons or any other kind of weapons of mass destruction or from 
installing such weapons on celestial bodies, which was adopted 
unanimously by the United Nations General Assembly on 
17 October 1963, 

Having regard to United Nations General Assembly resolutions 
2260 {XXII) of 3 November 1967 and 2345 (XXII) of 19 December 1967 
,.,hich inter alia called upon the Committee on the Peaceful Uses of 
Outer Space to complete urgently the preparation of the draft of an 
agreement on Liability for Damage Caused by the. Launching of Objects 
into Outer Space, 

Bearing in mind the Treaty on Principles Governing the 
Activities of States in Exploration and Use of Outer Space, including 
the Moon and other Celestial Bodies, which came into force on 
10 October 1967, and the Agreement on the Resc~e of Astronauts, the 
Return of Astronauts and the Return of Objects Launched into Outer 
Space, which was opened for signature on 22 April 1968, 
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Preamble 
(continued) 

Definitions 

Field of 
application 
and 
exemptions 
from 
provisions 
of agreement 

Recognizj.ng that activities in the exploration and use of outer 
space may from time to time result in damage, 

Seeking to establish uniform rules of liability and a simple and 
expeditious procedure governing financial compensation for damage, 

Agree as follows: 

DEFINITIONS 

Article I 

For the purpose of this Convention 

(a) "Damage" means loss of life, personal injury or other 
impairment of health, or damage to property of States or their persons, 
natural or juridical, or of international organizations. 

(b) "Launching" includes "attempted launching" whether or not 
it fulfils the expectations of those responsible therefor. 

(c) "Space Objects" mean space ships, satellites, orbital 
laboratories, containers and other devices designed for movement in 
outer space and sustained there by means other than reaction of air, 
as well as the means of delivery of such bodies and any part thereof'. 

(d) "Launching authority" means the State responsible for the 
launching, or where an international inter-governmental organization 
is responsible for launching, that organization, provided that that 
organization declares its aceeptance of the rights and obligations 
provided for in this Convention and a majority of the States members 
of that organization are Contracting Parties to this Convention and 
to the Treaty on Principles Governing the Activities of States in 
the Exploration and Use of Outer Space, including the Moon and other 
Celestial Bodies. 

( e) "Claimant" means the State or other Contracting Party that 
presents a claim for compensation to a respondent. 

(f) 11 Respondent0 means a launching authority from which 
c~mpensation is sought under this Convention. 

Article II 

1. The respondent shall be absoluvely liable to pay 
compensation to the claimant in accordance with the provisions of 
this Convention, for damage caused in all environments except outer 
space by the l~unching, transit or descent of all or part of a 
space object. 
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Field of 
application and 
exemptions from 
provisions of 
agreement 
(continued) 

State or 
international 
organization 
liable 

Question of 
joint liability 

Article III 

2. The provisions of this Convention shall not apply to 
damages sustained by: 

(a) nationals of the launching Authority; 

(b) foreign nationals in the immediate vicinity of a 
planned launching or recovery area as result of an invitation 
by the launching Authority. 

Articl~ II 
. 

1. The respondent shall be absolutely liable to pay 
compensation to the claimant in accordance with the provisions 
of this Convention, for damage caused in all environments except 
outer space by the launching, transit or descent of all or part 
of a space object. 

Article I 

(f) "Respondent" means a launching authority from which 
compensation is sought under this Convention. 

(d) "Launching authority" means the State responsible for 
the launching, or where an international inter-governmental 
organization is responsible for launching, that organization, 
provided that that organization declares its acceptance of the 
rights and obligations provided for in this Convention and a 
majority of the States members of that organization are 
Contracting Parties to this Convention and to the Treaty on 
Principles Governing the Activities of States in the Exploration 
and Use of Outer Space, including the Moon and other Celestial 
Bodies. 

Article DI 

If damage is caused as a result of the launching of a 
space object under a joint programme, the parties concerned 
shall, jointly and severally, be liable. Provided that 
nothing in this article shall preclude the conclusion of 
agreementG on the apportionment of liability between two or 
more Contr~cting Parties. 
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International 
organizations 
and the 
Agreement 

Question of 
absolute 
liability and 
exoneration 
from liability 

Article I 

(a) "Damage" means loss of life, personal injury or 
other impairment of health, or damage to property of States 
or their persons, natural or juridical, or of international 
organizations. 

(d) "Launching authority" means the State responsible for 
the launching, or where an international inter-governmental 
organization is responsible for launching, that organization, 
provided that that organization declares its acceptance of 
the rights and obligations provided for in this Convention 
and a majority of the States members of that organization 
are Contracting Parties to this Convention and to the 
Treaty on Principles Governing the Activities of States 
in the Exploration and Use of Outer Space, including 
the Moon and other Celestial Bodies. 

Article VI 

2. In cases where an international organization is 
liable under this Convention claims may be presented through 
the Secretary-General of the United Nations. 

Article X 

3. (Provision regarding mode of accession of international 
organizations to the Convention, their rights and duties and 
relationship with States parties to the Convention to be 
inserted). 

Article II 

1. The Respondent shall be absolutely liable to pay 
compensation to the claimant in accordance with the provisions of 
this Convention, for damage caused in all environments except 
outer space by the launching, transit or descent of all or part 
of a space object. 

2. Tha claimant shall only be required to furnish evidence 
relative to the connexion between the damage suffered by it and 
the space object in question. 

Article III 

L Unless otherwise provided in the Convention, exemption from 
liability may be granted only in so far as the respondent produces 
evidence that the damage has resulted either wholly or partially 
from a wilful act on the part of the claimant or of natural or 
juridical persons it represents which has been committed in full 
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Question of 
absolute 
liability and 
exoneration 
from liability 
(continued) 

Measure of 
damages 

Limitation of 
liability in 
amount 

Payment of 
compensation 
in convertible 
currency 

Presentation of 
claims by 
States or 
international 
organizations 
and on behalf 
of natural or 
juridical 
persons 

Joinder of 
claims 

knowledge that damage will probably result. Provided that no 
mitigation of the principle of absolute liability may be allowed in 
cases where the claimant or the natural or juridical persons which 
it represents, have not committed acts which are in contravention of 
the rules of international law. No exemption from the principle of 
absolute liability will be granted in cases where the respondent has 
conducted activities which affect the rights of other States under 
general international law. 

2. The provisions of this Convention shall not apply to 
damages sustained by: 

(a) nationals of ~he launching Authority; 

(b) foreign nationals in the immediate vicinity of a planned 
launching or recovery area as a result of an invitation by the 
launching Authority. 

Article I 

(a) "Damage" means loss of life, personal injury or other 
impairment of health, or damage to property of States or their 
persons, natural or juridical, or of international organizations. 

Article VIII 
Sums due in compensation for damage shall be fixed and payable 

in the currency of the claimant or in a freely convertible currency 
unless the Parties agree otherwise. 

Article V 

1. A Contracting Party which suffers damage or whose natural 
or juridical persons suffer such damage, may present a claim 
for compensation to a respondent. 

2. A claimant may also present to a respondent a claim of 
any natural or juridical person, permanently residing in its 
territory, other than a person having the nationality of the 
respondent. 

Article I 

(e) "Claimant" means the State or other Contracting Party that 
presents a claim for compensation to a respondent. 

Article IX 

There may be joinder of claims where there is more than one 
claimant in respect of damage due to the same event or where more 
than one State or international organization is liable. 
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.Articl.e V 

(;) A claim shall. be presented through diplomatic 
channels. A claimant may request another State to present its 
claim and otherwise represent its interests in the event that it 
does not maintain diplomatic relations with a respondent • 

.Article VI 

(J.) A claim must be presented within one year of the date 
of the occurrence of the damage, or of the identification of 
the launching authority J.iable. If the claimant could not 
reasonably be expected to have known of the facts giving 
rise to the claim, the claim must be presented within one year 
of the date on which these facts officially become known. 

Article V 

(4) Presentation of a claim under the Convention shall 
not require the prior exhaustion of any local remedies that may 
be ave.~ 1o.bJ.c in thE? TJaunching (Respondent) State. Provided 
that nothing in this Convention shall prevent the claimant 
or a natural or a juridical pe.t.·sou ri·um J:>U.L't:1ulng a. cl.aim :in the 
administrative agencies or courts of a respondent. In such a 
case, the claimant shall not be entitled to simultaneously 
pursue claims under this Convention against the respondent . 

.Article VII 

(1) In case of disagreement between the claimant and the 
respondent, the t'WO parties shall endeavour to arrive at a 
settlement through the recognized means of the peaceful 
settlement of disputes. 

(2) If no settlement is arrived at within one year of the 
presentation of the claim the claimant may refer the matter to 
a Claims Commission as provided for in the Protocol annexed 
to this Convention. 
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.Article X 

(1) This Convention shall be open to all States for 
signature • .Any State which does not sign this Convention 
before its entry into force in accordance with paragraph 4 
of this article may accede to it at any time. 

(2) This Convention shall be subject to ratification by 
signatory States. Instruments of ratification and instruments 
of accession shall be deposited with Governments of the Union 
of Soviet Socialist Republics, the United Kingdom of Gr~at 
Britain and Northern Ireland and the United States of .America, 
which are hereby designated the Depositary Governments. . 

.Article X 

(4) This Convention shall enter into force upon the 
deposit of instruments of ratification by five Governments 
including the Governments designated as Depositary Governments 
under this Convention. 

(5) For States whose instruments of ratification or 
accession are deposited subsequent to the entry into force 
of this Convention, it shall enter into force on the date of 
the deposit of their instruments of ratification or accession . 

.Article XI 

.Any State Party to the Convention may propose amP.ndments 
to this Convention • .Amendments shall enter into force for each 
State Party to th~ Convention accepting the amendments upon 
their acceptance by a majority of the States Parties to the 
Convention and thereafter for each remaining State Party to the 
Convention on the date of acceptance by it • 

.Article XII 

A Contracting Party may give notice of its withdrawal from 
the Convention one year after its entry into force by written 
notification to the Depositary Governments, Such withdrawal 
shall take effect one year from the date of receipt of this 
notification, 
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.Article X 

(6) The Depositary Governments shall promptly inform all 
signatory and acceding States of the date of each signature, 
the date of deposit of each instrument of ratification or 
accession to this .Agreement, the date of its entry into force 
and other notices. 

.Article XIII 

This Convention, of which the Chinese, English, French, 
Russian and Spanish texts are equally authentic, shall be 
deposited in the archives of the Depositary Governments. 
Duly certified copies of this Convention shall be transmitted 
by the Depositary Governments· to the Governments of the 
signatory and acceding States • 

.Article X 

(2) This Convention shall be subject to ratification by 
signatory States. Instruments of ratification and instruments 
of accession shall be deposited with Governments of the Union 
of Soviet Socialist Republics, the United Kingdom of Great 
Britain and Northern Ireland and the United States of .America, 
which are hereby designated the Depositary Governments. 

.Article X 

(7) This Convention shall be registered by the Depositary 
Governments pursuant to .Article 102 of the Charter of the 
United Nations. 
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• 
Addendum. to comEara~ive table (A/Ac.105/c.2/w.2/Rev.4/Add.2) 

1EXT OR POINTS ON WHICH AGREEMENT OR PROVISIONAL 
AGREEMENT WAS REACHED AT THE SIXTH SESSION OF THE 

LEGAL SUB-COMMITTEE 
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'.!.1efinitions 

Definitions 

(1) Text provisionally agreed upon 

"Damage" means loss of life, personal injury or other 
impairment of health, or damage to property of States or of 
their persons, natural or juridical, or of international 
organizations.* 

* No agreement -was reached· on the inclusion of indirect damage and delayed 
damage in the definition. 

(2) Points on which agreement was reached 

The term "launching" should include "attempted launching". 

In defining the term "Launching State" the following elements 
should be included:* 

l. the State whicl1 launches or attempts to launch the space 
object or the space device, 

2. the State from whose territory the space object or the 
space device was launched, 

3. the State from whose facility the space object or space 
device was launched. 

* The question whether the State referred to in (2) and (3) above should be 
liable primarily, or only secondarily (if the State referred to in (1) above 
cannot be identified) was left for further consideration. 
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Field of application: 

Points on which a~reement was reached 

A. The provision~ of this Convention shall not apply to damages 
sustained by:* 

(a) Nationals of the Launching State; 

(b) Foreign nationals in the immediate vicinity of a planned 
launching or recovery area as the result of an 
inv~tation by the Launching State. 

* No agreement was reached on whether the Convention should apply to damages 
sustained by: 

(a) Persons who are permanent residents but not nationals of the 
Applicant (Presenting) State; 

(b) A spacecraft and its personnel during launching, transit or descent. 

B. The Launching (Respondent) State should be absolutely liable 
to pay compensation for damage caused on the surface of the Earth 
and to aircraft in flight.* 

* No agreement was reached whether the Launching (Respondent) State shc~ld on 
proof of fault, be liable to pay compensation for damage caused to space 
objects which have left the surface of the Earth. 
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International Liability of International Organizations 
organizations 
and the Point.s on which provisional agreement was reached 
Agreement 

International organizations that launch objects into outer 
space should be liable under the Convention for damage caused by 
such activities.* 

* No agreement was reachea. en the question whether the liability of the States 
members of the international organization that are parties to the liability 
convention: 

(a) should be residual and arise only in the event of default by the 
international organization, or 

(b) should arise at the same time as the liability of the international 
organization. 

Nor was agreement reached on the question of the rights of international 
organizations under the Convention. This problem requires further consideration. 

Question of 
absolute 
liability and 
exoneration 

Field of application 

Poin-bs on which agreement was reached 

from liability A. • •••• 

B. The Launching (Respondent) State should be absolutely liable 
to pay compensation for damage caused on the surface of the Earth 
and to aircraft in flight.* 

* No agreement was reached whether the Launching (Respondent) State should, on 
proof of fault, be liable to pay compensation for damage caused to space objects 
which have left the surface of the Earth. 
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diplomatic 
channel 

Presentation of claims 

Points on which agreement was reached -----------------~,...... ______________ ....__ 

1. A claim may be presented by the Applicant (Presenting) 
(claimant) State through the diplomatic channel. 

Presentation of a claim under the Convention ~hall not require 
the prior exhaustion of any local remedies that may be ave.ilable 
in the Launching (Respondent) State. 

2. In the event the Applicant (Presenting) (claimant) State does 
not have diplomatic relations with the Launching (Respondent) 
State, the former may request a third State. to present its claim 
and otherwise represent its interests. 

Time-limits for Time-limits for presentation of claims 
presentation 
of claims Points on which agreement was reached 

1. A claim may be presented not later than one year following 
the date of the occurrence of the accident or the identification 
of the party that is liable. 

2. If the Applicant (Presenting) (claimant) State does not know 
of the facts giving rise to the claim within the aforementiuned 
one-year period, it may present a claim within one year following 
the date on which it learned of the facts; however, this period 
shall in no event exceed one year following the date on which the 
Applicant (Presenting) (claimant) State could reasonably be 
expected to have learned of the facts through the exercise of due 
diligence. 

3. The above-mentioned time-limits shall apply even if the full 
extent of the damage may not be known. In this event, however, 
the Applicant (Presenting) (claimant) State shall be entitled to 
revise its claim and submit additional documentation beyond the 
above-mentioned time-limits until one year after'the full extent 
of such damage is known. · 
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Procedures for Arbitration in the event of dispute 
settlement of 
claims for Points on 'Which agreement was reached 
compensation 

If a claim presented under the Convention is not settled 
'Within six months from the date on 'Which the Applicant (Presenting) 
(claimant) State completes its do~umentation, the Applicant 
(Presenting) (claimant) State may refer the matter to an arbitral 
commission. 
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AddendUif\ to compara~;ve table (AfACel05/C.2/W.2/Rev.4/Add.1) 

Preamble 

Purpose 
of' the 
Convention 

Def'initions 

DRAFT CONVENTION CONCERNING LIABILITY FOR DAMAGE CAUSED 
BY THE LAUNCHING OF OBJECTS INTO OUTER SPACE 

Working Paper submitted by the Italian delegation 
- ' (A/Ac.105/c.2/1.40) 

DRAFT CONVENTION CONCERNING LIABILITY FOR DAMAGE CAUSED 
BY THE LAUNCHING OF OBJECTS INTO OUTER SPACE 

The Contracting Partie§, ., ' 

Recogniz!ll,g that activities in the peacef'ul exploration and use of 
outer space may on occasion result in damage, 

Recalling the Treaty on Principles Governing the Activities of 
0 

States in the Exploration and Use of' Outer Space, Including the Moon 
and Other Celestial Bodies signed on 27 January 1967, 

Seeking to establish a uniform rule of' liability and a simple and 
expeditious procedure governing compensation f'or damage, 

Believing that the establishment of such a procedure will 
contribute 'to the growth of' f'riendly relations and co-operation among 
nations, 

Agree as follows: 

Article 1 

The purpose of this Convention is to govern the international 
liability of States for damage caused in the exercise of their space 
activities to another member State and the natural or juridical persons 
that it represents, in accordance with the Washington Treaty of 
27 January 1967. 

Article 2 

l. Launching State shall be understood to mean the State which 
launches or procures the launching of a space object, entered in its 
own registers or registered with the United Nations Secretariat (which 
must in any case be notified beforehand of the launching and be 
provided with all the information necessary to identify t~e object in 
question); 
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Field of 
application 
and 
exemptions 
from 
provisions 
of agreement 

2. The State whose territory or facility is used for the 
launching shall be deemed to be the Launching State, if it does not 
state that it is the actual launching State or if the latter is not a 
Party to the Convention, even if the State whose territory or facility 
is used does not participate actively and substantially in the 
launching, transit control and descent of the space object; 

3. The international organizations referred to in Article 6 
below shall be treated for the purpose in the same way as States; 

4. Space ob.iect means any man-made object designed to reach 
outer space and to move their (either) naturally or by means of 
radio-electric signals or the control exercised by pilots on board; 

5. For the purposes of this Convention, the component parts of 
space objects that become detached or are made to detach during 
transit, and objects thrown or launched from space objects, shall be 
deemed to be space objects; 

6. Damage means loss of life, personal injury or impairment of 
health and destruction or damage to property caused by space objects. 

Article 3 

1. This Convention shall apply to all damage caused by space 
objects; (a) on the earth; (b) in the earth's atmosphere; (~) in outer 
space, including other celestial bodies; 

2. However, the present Convention shall not cover damage caused 
in the territory of the Launching State and in particular damage 
sustained at the time and in the area of launching and return of 
space objects by persons playing a part in the operations related 
thereto, or damage sustained from endogenous causes by space objects 
and their personnel during launching, transit or descent. For this 
purpose, social labour legislation and agreements between the parties 
concerned shall be paramount in the assessment of compensation. 

Article 4 

1. Darr1age caused on the earth, even in the case of circumstances 
beyond control shall constitute grounds for compensation by the very 
fact that the damage has occurred and was caused by a space ob,ject; 

2. Damage caused in the earth's atmosphere to aircraft shall be 
presumed to be due to the fault of the space object;, if, however, the 
damage is caused by one space object to another space. object, it shall 
be presumed to be attributable to common fault. 

Both cases shall be open to proo'f of.. the contrary; 
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3. In the case of damage caused by a space object in outer space, 
liability shall rest with the launching State if a fault on its part 
is proved; 

4. When two or more space objects tave collided or interfered 
with each other in transit and damage to third parties on the ground 
has resulted, the damage shall be presumed to be attributable to the 
common fault of the said objects and the Launching States shall be 
jointly liable; 

Art. 9 - (1) ••• 

The same claim can be presented by the State for damage caused 
anywhere to its own nationals and to natural or juridical persons 
permanently domiciled in its territory; 

State or 1. The Launching State shall be liable for the damage caused by 
international a space pbject. 
organization 
liable 2. When the space object is .iointly launched by several States or 

by Sta+,es and international organizations (referred to in Art. 6), 
they shall be jointly and severally liable for the damage caused by 
the space object. 

The sums paid to the victim of the damage shall be shared equally 
by the parties liable in accordance with previous agreements, and if no 
such agreements exist, it shall also be apportioned equally. 

Article 6 

1. If an international organization which conducts space 
activities has transmitted to the Secretary-General of the United 
Nations a declaration that it accepts and undertakes to comply with 
the present Convention, all the provisions of the Convention, except 
articles 13, 16, 17 and 18, shall apply to the organization as to a 
State which is a Contracting Party; 

2. Consequently, if the organization launches, or procures the 
launching of a space object, and that object causes damage, the 
organization, like any Launching State, shall be directly liable for 
the damage vis-a-vis the victims. 

3. Should the organization fail to pay the amount of the 
compensation already agreed to or fixed, the States members of the 
organization can be called upon as guarantors within the period and 
under the conditions referred to in Article 11 below. 
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Article 2 

1. 1§unching State shall be understood to mean the State which 
launches or procures the launching of a space object, entered in its 
own registers or registered with the United Nations Secretariat 
( which must in. (:1.l'lY C"ase be notified beforehand of the launching and 
be provided with all t!11:: inf'•Jnr.a.ticm necessary to identify the object 
in question); 

2. The State whose territory or f~~ility is used for the 
launching shall be deemed to be the LaunctJ.!.n.g; State, if it does not 
state that it is the actual launching State or -:f' the latter is not 
a party to the Convention, even if the State whose ~~rritory or 
facility is used does not participate actively and sutJ .... .1.r=intially in 
the launching, transit control and descent of the space obJ~~~: 

3. The international organizations referred to in Article 6 below 
shall be treated for the purpose in the same way as States; 

Article 5 ••• 

2. When the space object is .iointly launched by several States 
or by States and international organizations (referred to in Art.6), 
they shall be jointly and severally liable for the damage caused by 
the space object. 

The sums paid to the victim of the damage shall be shared equally 
by the parties liable in accordance with previous agreements, and if 
no such agreements exist, it shall also be apportioned equally. 

Article 4 ••• 

4. When two or more space objects have collided or interfered 
with each other in transit and damage to third parties on the ground 
has resulted, the damage shall be presumed to be attributable to the 
common fault of the said objects and the Launching States shall be 
jointly liable; 

5. The Launching State which has had to pay the entire 
compensation shall have the right to appeal against the other jointly 
liable States. 

Article 11 

1. If, within one year of the date on which compensation has 
been agreed upon or otherwise established pursuant to Article 10, 
an international organization has failed to pay the amount of such 
compensation, the States members of the organization shall, upon 
service of r.otice of such default by the Applicant (Presenting) 



Question of 
absolute 
liability and 
exoneration 
from 
liability 

(Claimant) State within three ,nonths of such default, be obligated 
to pay the amount of compensation, each in proportion to its 
contribution to the budget of the organi 7~tic.m: and if ·bhis 
contribution is not known, the member States shall be jointly 
liable for the entire compensation; 

2. In no circumstances may the member Stat~s question the 
justification for or the amount of compensation uue by the 
organization. 

Article 6 -
1. If an international organization which conducts space 

activities has transmitted to the Secretary-General of the United 
Nations a declaration that it accepts and undert.akes to comply 
with the present Convention, all the provisions of the Convention, 
except articles 13, 16, 17 and 18, shall apply to the organization 
as to a State which is a Contracting Party; 

2. Consequently, if the organization launches, or procures 
the launching of a space object, and that object causes damage, 
the organization, like any Launching State, shall be directly 
liable for the damage vis-a-vis the victims. 

3. Should the organization fail to pay the amount of the 
compensation already agreed to or fixed, the States members of 
the organization can be called upon as guarantors within the 
period and under the conditions referred to in Article 11 below. 

Article 4 

1. Damage caused on the earth, even in the case of 
circumstances beyond control shall constitute grounds for 
compensation by the very fact that the damage has occurred and 
was caused by a space object; 

2. Damage caused in the earth's atmosphere to aircraft 
shall be presumed to be due to the fault of the space object; 
if, however, the damage is caused by one space object to another 
space object, it shall be presumed to be attributable to common 
fault. 

Both cases shall be open to proof of the contrary. 

3. In the case of damage caused by a space object in 
outer space, liability shall rest with the Launching State if 
a fault on its part is proved; 
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4. When two or more space objects have collided or 
interfered with each other in transit and damage to third parties 
on the ground has resulted, the damage shall be presumed to be 
attributable to the common fault of the said objects and the 
Launching States shall be jointly liable; 

Article 7 

If the damage has been caused, either wholly or partially, 
by an act or omission on the part' of the victim, the liability 
of the Launching State may be extinguished or reduced according 
to the gravity (fraud or fault) of the act or omission. 

Article 8 

The compensation which a State shall be liable to pa;-{ under 
this Convention for the damage it has caused shall be det~rmined 
in accordance with applicable principles of international J.::rw, 
justice and in view of the singular nature of the matter, e~uity. 

Article 10 ••• 

3. The Commission shall take its decisions according to 
law in conformity with Article 8 above. It shall determine its 
own procedure and arrive at its decision by majority vote. Such 
decision shall state the views of the members of the commission. 

Article 9 

1. The State which has sustained damage (Applicant, 
(Presenting) (Claimant) State) can present a clai1r f·::,r 
compensation to the State that is liable, hereinuft.er called 
the Respondent State. 

The same claim can be presented by the State f9r damage 
caused anywhere to its own nationals and to natural or juridical 
persons permanently domiciled in its territory; 
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~rticle 10 , •• 

2, No increase in the membership of the commission shall 
take place where two or more Applicant (Presenting) (Claimant) 
States or Respondent States are joined in any one proceeding 
before the commission. The Applicant (Presenting) (Claimant) 
States so joined shall collectively appoint one person to serve 
on the commission in the same manner and subject to the same 
conditions as would be the case for a single Applicant 
(Presenting) (Claimant) State. Similarly, where two or more 
Respondent States are so joined, they shall collectively appoint 
one person to serve on the commission in the same way. 

If the Applicant (Presenting) (Claimant) State or the 
Respondent State fails to appoint its member within three months, 
the person appointed by the President of the International Court 
of Justice shall be the sole arbitrator. 

As an 
alternative 
to 2 above 

If in the same dispute there are two or more 
Applicant (Presenting) (Claimant) States and (or) 
two or more Respondent States, they shall agree to 
appoint one person to represent them on the 
commission, which shall thus always comprise three 
members. 

Article 9 ••• 

3. A claim shall be presented through the diplomatic 
channel within one year of the date when the damage and the 
State liable for it became known. 

4. The same procedure 3hall apply when the claim is 
presented by or against an international organization. The 
representation of the international organization, for the purposes 
of this diplomatic procedure, may then be assUi.1ed by one of the 
States members of the organization. 

Article 12 

This Convention shall not prejudice the rights of victims 
to institute proceedings before the ordinary courtc of the 
Applicant (Presenting) (Claimant) State or the Respondent State, 
or to choose any other international procedure, with a view to 
obtaining compensation for damage. 

However, in such a case, the Applicant (Presentin~) 
(Claimant) State may no longer have recourse to the procedures 
referred to in Articles 9, 10 and 11 abovet but the normal 
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diplomatic intervention with a view to bringing about an 
amicable settlement between the parties to the dispute f,hall 
not be excluded. 

Article 9 ••• 

3. A claim shall be presented through the diplomatic 
channel within one year of the date when the damage and the 
State liable for it became known.* 

*NOTE: If it is desired to introduce a time limit or an expiry 
date, the following formula can be adopted: 

11 In any case, three years after the date of the 
occurrence that caused the damage, the claim shall cease 
to be maintainable • 11 

Article 9 •.• 

2. The presentation of a claim under this Convention 
shall not require exhaustion of any remedies which might 
otherwise exist in the Respondent State; 

Article 12 ----
This Convention shall not prejudice the rights of victims 

to institute proceedings before the ordinary courts of the 
Applicant (Presenting) (Claimant) State or the Respondent State, 
or to choose any other international procedure, with a view to 
obtaining compensation for damage. 

However, in such a case, the Applicant (Presenting) 
(Claimant) State may no longer have recourse to the procedures 
referred to in Articles 9, 10 and l~ above; but the normal 
diglomatic intervention with a view to bringing about an 1li-.1icable 
settlement between the parties to the dispute shall not be 
excluc1ed. 

Article 10 

1. If a claim presented under this Convention is not 
settled amicably within one year from the date on which 
documentation is completed, the Applicant (Presenting) ( Cloimrmt) 
State may request the establishment of an arbitration commission 
to decide the claim. 
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Procedures for 
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(continued) 

The competence of such commission .:Jhall extend to any 
dispute arising from the interpretation or application of this 
Convention. The Respondent State and the Applicant (Presenting) 
(Claimant) State shall each promptly appoint one person to serve 
on the commission, and a third person, who shall act as chairman, 
shall be appointed by the President of the International Court 
of Justice. 

If th~ Respondent State fails to appoint its member within 
three months, the person appointed by the President of the 
International Court of Justice shall be the sole arbitrator. 

2. No ircrease in the membership of the commission shall 
take place where two or more Applicant (Presenting) (Claimant) 
States or Respondent States are joined in any one proceeding 
before the commission. The Applicant (Presenting) (Claimant) 
States so joined shall collect:i.vely appoint one person to serve 
on the commission in the same manner and subject to the same 
conditions as would be the case for a single Applicant 
(Presenting) (Claimant) State. Similarly, where two or more 
Respondent States are so joined, they shall collectively appoint 
one person to serve on the commission in the same way. 

If the Applicant (Presenting) (Claimant) State or the 
Responeent State fails to appoint its member within three months, 
the person appointed by the President of the International 
Court of Justice shall be the sole arbitrator. 

As an 
alternative 
to 2 above 

If in the same dispute there are two or more 
Applicant (Presenting) (Claimant) States and (or) 
two or more Respondent SJ.jates, they shall agree 
to appoint one person to represent them on the 
commission, which shall thus always comprise three 
members. 

3, The Commission shall take its decisions according to 
law in conformity with Article 8 above. It shall determine its 
own procedure and arrive at its decision by majority vote, Such 
decision shall state the views of the members of the commission. 

4. The decision of the commission shall be rendered 
expeditiously. It shall be final and binding upon the parties. 

5. The expenses incurred in connexion with any proceeding 
before the commission shall be divided equally between the 
Applicant (Presenting) (Claimant) and Respondent States. 
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Entry into 
force 

Amendments 

Article 13 

Any question arising from the interpretation or application 
of this Convention, which is not previously settled by other 
peaceful means of their choice, may be referred by any 
Contracting Party thereto to the International Court of Justice 
for decision. 

Article 16 

This Convention shall be open for signature by all States. 
Any State which does not sign this Convention before its entry 
into force pur:uant to Article 18 below may accede to it at 
any time. 

Article 17 

This Convention shall be subject to ratification by 
signatory States. Instruments of ratification and instruments 
of accession shall be deposited with the Secretary-General of 
the United Nations. 

Article 18 

This Convention shall enter into force thirty days following 
the deposit of the fifth instrument of ratification or accession. 
It shall enter into force as to a State ratifying or acceding 
thereto upon deposit of its instrument of ratifi.cation or 
accession. 

Article 14 

A Contracting Party may propose amendments to this 
Convention. An amendment shall come into force for each 
Cor .racting Party accepting the amendment on acceptant.!e by a 
majl. ·ty of the Contracting Parties., and thereafter for each 
remaining Contracting Party on acceptance by it. 
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·withdrawal 
from and 
denunciation 
of agreement 

Notifications 

Authentic text 
and deposit of 
agreement 

Article 15 

A Contracting Party may give no-cice of withdrawal from this 
Convention five years after its entry into force by written 
notification to the Secretary-General of the United Nation:::. 
Such withdrawal shall take effect one year from the date of 
receipt of the notification by the Secretary-General. A State 
withdrawing from this Convention shall not thereby be relieved of 
any obligation or liability with respect to damages arising before 
withdrawal becomes effective. 

Article 19 

The Secretary-General of the United Nations shall inform all 
signatory and acceding States and all organizations which have 
made declarations under Article 6, paragraph 1, of signatures, 
deposits of instruments of ratification or accession, declarations 
of acceptance referred to in Article 6, paragraph 1, the date of 
entry into force of this Convention, proposals ~or amendments, 
notifications of acceptE~ces of amendments, the date of entry 
into force of each amendment, and notices of withdrawal, and 
shall transmit to those States and organizations certified copies 
of each amendment proposed. 

Article 20 

This Convention, of which the Chinese, English, French, 
Russian and Spanish texts are equally authentic, shall be 
deposited with the Secretary-General of the United Nations, who 
shall send certified copies of each to the Governments of all the 
signatory and acceding States. 
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APPEiiJDIX II 

PROPOSALS CONCERNING QUESTIONS RELATIVE TO THE DEFINITION 
OF OUTER SPACE AND THE UTILIZATION OF OUTER SPACE AND 
CELESTIAL BODIES, INCLUDING THE VARIOUS IMPLICATIONS OF 

SPACE COMMUNICATIONS 

France: proposal (A;AC.105/C.2/L.45) 

Draft convention concerning the recistration of objects launched 
into space for the exploration or use of outer space 

The Governments signatories of this Convention, 

Considering that the registration or entry in a register of objects launched 
into outer space is mentioned in several provisions 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, 

Considering the advantages, at the international level, of the establishment 
of common rules governing·the registration of objects launched into space for the 
exploration or use of outer space, 

Have agreed on the following provisions: 

Article 1 

Any object launched into space for the exploration or use of outer space shall 
be registered bJ~ entry in a register kept by a service under the supervision of one 
or more Governments Parties to this Convention. Each Government shall inform the 
Depositary Government of the establishment or termination of the services under its 
supervision. 

There shall be only one registration of each object, but the registration may 
be transferred from one Bervice to another. 

Article 2 

Each Contracting Party, acting separately or, in the case of a joint service, 
together with the other ContractLig Parties exercising supervision ove1· that 
service, shall determine the rules of law applicable to registration. 

However, the entry in the register concerning each object shall include at 
least: 

(a) the registration number; 

(b) where applicable, the name of the object; 
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(c) the name and address of the governmental or inter-governmental agency or 
non-governmental entity procuring the launching; 

(d) the external specifications of the object, such as total weight, shape, 
dimensions and external component parts; 

(e) the law applicable to the obtject and to the persons carried in it when an 
inter-governmental agency or a group of natural or juridical persons, referred to in 
sub-paragraph (c) hereof, procures the launching. 

Each Contracting Party undertakes to provide any other Contracting Party with 
any information requested by the latter regarding the particulars referred to in 
sub-paragraphs (a) and (c) of the preceding paragraph concerning any object 
registered by a service under its supervision, whether such supervision is exclusive 
or shared with other Governments. 

The registers of services functioning in the territory of any State whose 
Government is a party to this Convention shall/-; so far as possible~/ be 
accessible to the public. -

Article 3 

The registration number shall be composed of: 

(a) the letter C, followed by a dash; 

(b) the mar:~. of the registration service, chosen from among the symbols 
assigned by international telecommunications regulations as identifying radio call 
signals to the State or States exercising supervision over the service which keeps 
the register. This mark shall be followed by a dash; 

(c) the registration mark, consisting of Roman capital letters, Arabic 
numerals or a combination of such lett~rs and numerals. This mark must be clearly 
distinguishable from those reserved for aircraft or for distress or emergency 
signals. 

This number shall be displayed in at least two places on the object and on 
opposite sides thereof, if the size of the object peTmits. It shall be repeuted 
as frequentJ.y as possible in order to permit identification, in case of accident, 
of portions or component parts of the object. The height of the characters shall 
be determined by technical considerations. The number shall be shown on at least 
one identification plate inside the object. The processes and materials used for 
reproduction of the registration number and manufacture of the identification plate 
shall be such, having regard to the conditions in which the object will be used, 
as to provide the best possible guarantee that the registration number will be 
identifiable as speedily as possible if the object or its component parts are 
found. 
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Article 4 

At ./J,wo-year/ intervals, on the proposal of the Government Depositary of this 
Convention, a Conference shall be convened in order to consider in the light, inter 
alia, of scientific and technical advances, measures which could be adopted with 
regard to the questions dealt with in articles 2 and 3 of this Convention. 

At such a conference, it ma~r be decided by unanimous vote of the Contracting 
Parties represented and voting that the said common rules may at subsequent 
Conferences be adopted by a .{two-thirds7 majority of the Contracting Parties 
represented and voting and be binding upon all the Contracting Parties. 

The first conference shall take place in the third year after the date of 
entry into force of this Convention. 

Article 5 

Any Contracting Party may propose amendments to this Convention. 

For this purpose, it shall transmit the text of the amendment to the Depositary 
Government, which shall communicate it to all the other Governments Parties. If at 
least one third of the latter state that they consider it necessary to discuss the 
proposal, a review conference shall be convened as soon as possible on the proposal 
of the Depositary Government. 

Amendments adopted by the majority of the Contracting Parties represented and 
voting shall enter into f'orce for the Gove:rnments /ratifying,7 approving /or 
acceptin~7 them .fo~7 month/s_/ after one half of the Contracting Parties: at the 
date of adoption of the amendment by the conference. have deposited /the instrument 
of ratification or/ the notification of approval /o~ acceptance7 concerning them 
with the Government Depositary of this Convention-:- They shall-enter into force for 
any other Government fone7 month/s / after that Government has deposited the 
relevant instrument or notification. 

If, after the Depositary Government has informed the other Governments Parties 
to this Convention of the text of a proposed amendment, at least two-thirds of 
the Contracting Parties intimate that the amendr.1ent can be adopted without the 
convening of a review conference, the se .. ic.1. amendment shall enter into force, for 
those Contracting Parties, /one7 month/s / after the last reply from one of them 
has reached the Depositary Government.- The amendment shall enter into force for 
any other Contracting Party /one/ month/s 7 after its reply has reached the 
Depositary Government. - - - -

Article 6 

No reservation may be made in respect of this Convention. 

* 
* * 

(followed by the formal provisions) 
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Czechoslovakia: proposal (A/Ac,105/c.2/1.46) --.. - --
The Legal Sub-Committee, 

Having in mind the increasing significance of space communications and the 
technical development in this field; 

Taking into account the useful activity of the International Telecommunication 
Union in the field of space communications; 

Recalling the resolution of the General Assembly of the United Nations 
2222 Txxr) ; -

Decides to put on the agenda of its next session, in connexion with the item 

"Study of questions relative to 

(a) the definition of outer space 

(b) the utilization of outer space and celestial bodies, including 
the various implications of space communications", 

the question: 

"The utility of the elabo:i:-ation of the legal principles on which the 
creation and functioning of space communications should be based." 

S·weden: proposal (A/Ac.105/c.2/1.49) 

The Legal Sub-Committee of the Comrr..ittee on the Peaceful Uses of Outer Space, 

Having in mind paragraph 13 of General Assembly resolution 2260 (XXII), 
Report of the Committee on the Peaceful Uses of Outer Space, 

Conscious of the importance and urgency of the problem of +he potentialities 
of th~operation of direct broadcasting satellites, 

Recommends to the United Nations Committee on the Peaceful Uses of Outer 
Space that th~question of direct broadcasting satellites be placed on the agenda 
of the Scientific and Technical Sub-Committee as a separate item with a vie~r to 
preparing a study of the technical problems involved, enlisting whenever 
appropriate the assistance of the competent specialized agencies of the United 
Nations. 
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France: proposal (A/AC.105/C.2/L.50/Rev.1) 

I 

The Legal Sub-Committee, 

Desiring to continue its studies on the definition of space, 

Recommends to the Committee on the Peaceful Uses of Ouber Space to place 
consideration of the question of the definition of outer space on the agenda of 
the next session of the Legal Sub-Committee. 

II 

The Legal Sub-Committee, 

Desiring to obtain the technical and scientific documentary material necessary 
for consideration of the question relating to the peaceful uses of outer space, 

Considering the technical and scientific competence of the specialized agencies 
and the International Atomic Energy Agency in respect of the peaceful uses of outer 
space which come within their terms of reference, 

Considering the need to give effect to Article 58 of the United Nations 
Charter in order to promote co-ordination among the various specialized agencies 
concerned with certain as:~ects of the peaceful uses of outer space, 

Recommends to the Committee on the Peaceful Uses of outer Space: 

(a) to request the specialized agencies and the International Atomic Energy 
Agency to examine the particular problems which arise or may arise from the use of 
outer space in the fields within their competence and to report their findings to 
it; 

(b) to place on the agenda of the next session of the Legal Sub-Committee, 
under the item concerned with the study of the peaceful uses of outer space, 
consideration: 

of the draft convention on the registration of objects launched into space 
for the exploration or use of outer space; 

of the results of the investigations which the specialized agencies and the 
International Atomic Energy Agency will have communicated to it, in order to give 
effect to Article 58 of the Charter concerning co-ordination among the various 
specialized agencies. 
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APPENDIX III 

PAPER PRESENTED BY THE INTERNATIONAL TELECOMMUNICATION UNION 

DIFFICULTIES LIABLE TO ARISE FRUM THE LAUNCHING AND/OR OPERATION OF A SPACE 
OBJECT THROUGH NON-COMPLIANCE WITH INTERNATIONAL REGULATIONS GOVERNING THE 

USE OF THE RADIOFREQUENCY SPECTRUM 

The launching of a rocket designed to place a space object (an earth satellite 
or a space probe) in orbit involves the use and the efficient operation of a whole 
series of radiocomrnunication facilities for guiding the rocket and transmitting 
telemetry data. Moreover any space object launched in this way, whether it is a 
communication satellite or not, is equipped with radio equipment, which is used for 
determining its position, for remota control from the earth of the equipment on 
board and for the exchange of information with the earth. 

The successful launching of a space object and its operation once in orbit 
thus depend to a very large extent on the proper use of radiocommunications, i.e. 
essentially on the absence of harmful interference on the radiofrequencies used, 
to ensure which very thorough precautions are taken from the outset, particularly 
as regards the coding of the information transmitted and received. 

The fact neverthel~ss remeins that the incorrect use of radiofrequencies by 
any station under the jurisdiction of a country other than that responsible for 
the space object and for its launching may cause harmful interference to the 
radiocommunications used for that purpose and thus give rise to considerable 
difficulties in, or even lead to the complete failure of, the launching or operation 
of a space object. It is quite conceivable, for example, that improper command 
signals transmitted on the frequencies used could result in damage to the rocket 
and the space object and also cause harm to persons or property. 

The use of radiofrequencies is regulated by the International Telecommunication 
Union and specifically by the Radio Regulations drawn up by it, which it revises 
from time to time and which are annexed to the International Telecommunication 
Convention, which binds the 134 member countries of ITU. The f~ndamental purpose 
of the Radio Regulations is to ensure that harmful interference does not occur in 
the transmission medium which is common to all. These Regulations contain provisions 
specifying measures to be taken to eliminate interference and others relating to the 
allocation of the frequency spectrum among the various services (aeronautical, 
maritime, space, etc.) and the co-ordination of frequency usage by the various 
countries. 

But the case must be envisaged of failure by stations to comply fully with the 
provisions of the Radio Regulations, e.g. ·when a station belonging to a country other 
than the one responsible for the space object and its launching causes - by accident 
or otherwise - harmful interference to the radiocommunications used by the launching 
country, thus giving rise to damage. Such emissions might originate in the territory· 
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of this other country or from a ship or aircraft belonging to that country or a 
space object launched by it. The interfering station might well be operated, not 
under the direct authority of the country concerned, but under licence issued by 
this country to a non-governmental operator. Nor can the possibility be ruled out 
a priori that the station responsible for the interference causing the damage might 
come under the jurisdiction of the country in which the damage was sustained. 

The representatives of the ITU feel it necessary to draw the attention of this 
meeting, which is responsible for preparing legislation in the field of space law, 
to the various possible causes of damage to persons and property which may arise 
and which could be the subject of international agreements: Such is the purpose 
of the present declaration. 

17 June 1968 
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APPENDIX III 

PAPER PRESENTED BY THE INTERNATIONAL TELECOMMUNICATION UNION 

DIFFICULTIES LIABLE TO ARISE FRUM THE LAUNCHING AND/OR OPERATION OF A SPACE 
OBJECT THROUGH NON-COMPLIANCE WITH INTERNATIONAL REGULATIONS GOVERNING THE 

USE OF THE RADIOFREQUENCY SPECTRUM 

The launching of a rocket designed to place a space object (an earth satellite 
or a space probe) in orbit involves the use and the efficient operation of a whole 
series of radiocomrnunication facilities for guiding the rocket and transmitting 
telemetry data. Moreover any space object launched in this way, whether it is a 
communication satellite or not, is equipped with radio equipment, which is used for 
determining its position, for remota control from the earth of the equipment on 
board and for the exchange of information with the earth. 

The successful launching of a space object and its operation once in orbit 
thus depend to a very la~ge extent on the proper use of radiocommunications, i.e. 
essentially on the absence of harmful interference on the radiofrequencies used, 
to ensure which very thorough precautions are taken from the outset, particularly 
as regards the coding of the information transmitted and received. 

The fact neverthel~ss remains that the incorrect use of radiofrequencies by 
any station under the jurisdiction of a country other than that responsible for 
the space object and for its launching may cause harmful interference to the 
radiocommunications used for that purpose and thus give rise to considerable 
difficulties in, or even lead to the complete failure of, the launching or operation 
of a space object. It is quite conceivable, for example, that improper command 
signals transmitted on the frequencies used could result in damage to the rocket 
and the space object and also cause harm to persons or property. 

The use of radiofrequencies is regulated by the International Telecommunication 
Union and specifically by the Radio Regulations drawn up by it, which it revises 
from time to time and which are annexed to the International Telecommunication 
Convention, which binds the 134 member. countries of I'RJ. The f~ndamental purpose 
of the Radio Regulations is to ensure that harmful interference does not occur in 
the transmission medium which is common to all. These Regulations contain provisions 
specifying measures to be taken to eliminate interference and others relating to the 
allocation of the frequency spectrum among the various services (aeronautical, 
maritime, space, etc.) and the co-ordination of frequency usage by the various 
countries. 

But the case must be envisaged of failure by stations to comply fully with the 
provisions of the Radio Regulations, e.g. ·when a station belonging to a country other 
than the one responsible for the space object and its launching causes - by accident 
or otherwise - harmful interference to the radiocommunications used by the launching 
country, thus giving rise to damage. Such emissions might originate in the territory· 
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of this other country or from a ship or aircraft belonging to that country or a 
space object launched by it. The interfering station might well be operated, not 
under the direct authority of the country concerned, but under licence issued by 
this country to a non-governmental operator. Nor can the possibility be ruled out 
a priori that the station responsible for the interference causing the damage might 
come under the jurisdiction of the country in which the damage was sustained. 

The representatives of the ITU feel it necessary to draw the attention of this 
meeting, which is responsible for preparing legislation in the field of space law, 
to the various possible causes of damage to persons and property which may arise 
and which could be the subject of international agreements: Such is the r1 nose 
of the present declaration. 

17 June 1968 

-203-



ARGENTINA 

Representative 

Alternate 

AUSTRALIA 

Representative 

Alternate 

Adviser 

AUSTRIA 

Representative 

Alternate 

APPENDIX IV 

LIST OF DELEGATIONS, OBSERVERS AND SECRETARIAT 

Chairman: Mr. Eugeniusz Wyzner (Poland) 

Delegations 

S.E. Mr. Jo~e Maria Ruda 
Representante Permanente de la Republica 
Argentina ante las Naciones Unidas en Nueva York 

Mr. Lu!s Jose Buceta 
Consejero de Embajada 

Mr. Bernard J. O'Donovan 
Senior Assistant Secretary 
Attorney General's Department 
Canberra 

Mr. David w. Evans 
First Secretary 
Permanent Mission of Australia 

to the United Nations 
New York 

Mr. Stanley B. Murphy 
Second Secretary 
Department of External Affairs 
Australian Embassy 
Vienna 

Mr. Karl Zemanek 
Professor at the University of Vienna 

Mr. Kurt Herndl 
Deputy Permanent Renresentative of Austria 

ta the United Nations Office at Geneva 

-204~ 



BELGIUM 

Representative 

Alternate 

Adviser 

BRAZIL 

Representative 

Alternates 

Adviser 

BULGARIA 

Representative 

Alternate 

M. Max Litvine 
Professeur de droit aerien et de droit de 

1 1espace a l 1Universite libre de Bruxelles 

M. A.J. Vranken 
Inspecteur g~neral au Ministere des Affaires 

~trang~res et du Commerce exterieur, Bruxelles 

M. Erik Bal 
Premier Secretaire d'Ambassade 
Ministere des Affaires ~trangeres et du Commerce 

exterieur 

M. Renato Eayma Denys 
Ministre conseill.er a la Del~gation permanente 

du Br~sil a G~c iive 

M. Alcides da Costa Guimaraes 
Premier Secretaire d'Ambassade 

M. Luiz Felipe Lampreia 
Secretaire dtAmbassade 
D~legation permanente du Bresil a Geneve 

M. P .. \o Fernando Telles Ribeiro 
Secret. .ti re ci. 'Ambas saue 
Minj,s~;~r.e des Affaires etrangeres, Rio de Janeiro 

·S.E. Monsieur Methodi Popov 
Ambassadeur 
Representant permanent de la Republique populaire 

de Bulgarie aupres de l'Office des 
Nations Uni~s a Geneve 

M. Hristo Kossev 
Deuxieme Secretaire, Delegation permanente de la 

Republique populaire de Bulgarie aupres de 
l'Office des Nations Unies a Geneve 

-205-



CANADA 

Representative 

Alternate 

Advisers 

CZECHOSLOVP.KIA 

Representative 

Alternate 

FRANCE 

Representative 

Advisers 

Mr. John Alan Beesley 
Head of Legal Division 
Department of External Affairs, Ottawa 

Mr. David Miles Miller 
Legal Division 
Department of External Affairs, Ottawa 

Mr. Richard McKinnon 
First Secretary 
Permanent Mission of Canada to the 

United Nations, Geneva 

Mr. Jacques Corbeil 
Third Secretary 
Permanent Mission of Canada to the 

United Nations, Geneva 

Mr. Jaroslav Riha 
First Secretary of Embassy 
Ministry of ~oreign Affairs, Prague 

Mr. Vladimir Cebib 
Third Secretary of Embass~r 
Ministry of Foreign Affairs, Prague 

M. Olivier Deleau 
Conseiller au Ministere des Affaires 

etrangeres 

M. Robert Lemaitre 
Conseiller juridique au Ministere des Affaires 

et range res 

M. Franqois Renouard 
Conseiller juridique des Affaires etrangeres 

M. Jean-Louis Vencatassin 
Attache a la Division des Affaires 

internationales du Centre national d'Etudes 
spatiales 

-206-



HUNGARY 

Representative 

Alternate 

[NDIA 

Representative 

Alternate 

Advisers 

CRAN 

Representative 

Alternates 

M. Gyula Eorsi 
Corresponding Member of the Hungarian Academy 

of Sciences 

Mr. Rezso Palot~s 
Second Secretary 
Permanent Mission of Hungary to the 

United Nations Office at Geneva 

Mr. K. Krishna Rao 
Ambassador 
Joint Secretary and Legal Adviser 
Ministry of External Affairs, New Delhi 

Mr. N. Krishnan 
Consul-General of India 
Consulate-General of India, Geneva 

Mr. S.N. Sinha 
Law Officer 
Ministry of External Affairs, New Delhi 

Mr. Dalip Mehta 
Vice-Consul of India 
Consulate-General of India, Geneva 

M. Sadegh Azimi 
Ministre Conseiller de la Delegation 

permanente de l'Iran a Gen~ve 

M. Ali Kheradmeh 
Conseiller de la Delegation permanente de 

l'Iran a Geneve 

M. Mehdi Ehsassi 
Premier secretaire de la Delegation permanente 

de l'Iran ~ Geneve 

M. Ebrahim Djahannema 
Deuxieme Secretaire de la Delegation permanente 

de l'Iran a Geneve 

-207-



ITALY 

Representative 

Alternate 

JAPAN 

Representative 

Alternates 

Advisers 

LEBANON 

Reuresentative 

Alternate 

/ 

M. Antonio Ambrosini 
Professeur emerite de l'Universite de Rome 
Faculte des ingenieurs aeronautiques et; spatiales 

M. Emiliano Guidetti 
Conseiller d'Ambassade 
Representant permanent adjoint d 'Italie at1pr~s 

de l'Office des Nations Unies a Geneve 

Mr. Shigeru. Tokuhisa 
Counsellor 
Permanent Delegation of Japan to International 

Organizations in Geneva 

Mr. Toshijiro Nakajima 
Chief, Treaties Section, Treaties Bureau 
Ministry of Foreign Affairs 

Mr. Atsuhilm Yatabe 
Chief, Scientific Affairs Section 
United Nations Bureau 
Ministry of Foreign Affairs 

Mr. Soji Yamamoto 
Professor, Seikei University 

Mr. MP.satoshi Ohta 
First Secretary 
Permanent Delegation of Japan to International 

Organizations in Geneva 

Mr. Shigeo Iwai 
Second Secretary 
Permanent Mission, New York 

S.E. M. Suleiman el Zein 
Ambassadeur extraordinaire et plenipotentiaire 
Repr~sentant permanent du Liban aupr~s de 

1 10ffice des Nations Unies a Gen~ve 

Madame Rubi Homsy 
Premier secretaire 

-2o8-



MEXICO 

Representative 

MONGOLIA 

Representative 

Alternate 

MOROCCO 

Representative 

POLAND 

Representative 

Alternate 

ROMANIA 

Representative 

Alternate 

SWEDEN 

Representative 

Mr. Bernardo Sep~lveda Amor 
Legal Adviser 
Department of International Organizations 
Ministry of External Relations 

Mr. D. Erdembileg 
Counsellor, Ministry of Foreign Affairs 

Mr. z. Erendo 
Ministry of Foreign Affairs 

s.E. M. Nacer El Passi 
Ambassadeur extraordinaire et plenipotentiaire 
Representant permanent du Royaume du Maree 

aupres de l'Office des Nations Unies a Geneve 

Mr. Cezary Berezowski 
Professor, Law Faculty, 
University of Warsaw 

Mr. Slawomir Dabrowa 
Second Secretary 
Permanent Mission of Poland to the United Nations 

Office at Geneva 

M. Paul Gogeanu 
Ma1tre de conferences a l'Universite de Bucarest 
Redacteur en Chef de la revue 
"Revista romana de drept" 

Mme Florica Dinu 
Attach~ a la Mission permanente de la Republique 

Socialiste de Roumanie aupres de l'Office des 
Nations Unies a Geneve 

Mr. Follte Persson 
Head of Department 
Ministry of Foreign Affairs, Stoclmolm 

-209-



UNION OF SOVIET SOCIALIST REPUBLICS 

Head of Delegation 

Members of Delegation 

Adviser 

UNITED ARAB REPUBLIC 

Representative 

Alternate 

Mr. Alexandre S. Piradov 
Professor, Academy of Sciences 
Moscow 

Mr. Yuri M. :Rybakov 
Ministry of Foreign Affairs 
Moscow 

Mr. Vladimir Aldoshin 
Ministry of Foreign Affairs 
Moscow 

Mr. August Rubanov 
Professor, Academy of Sciences 
Moscow 

'Mr. Omar Sirry 
Conseiller 
Mission per:rr .1ente de la Republique Arabe Unie 

aupr~s de 1 10ffice des Nations Gnies a Gen~ve 

Mr. Hassan S. Abdel-AAl 
Premier Secretaire 
Mission permanente de la Republique Arabe Unie 

aupr~s de l'Office des Nations Unies a Geneve 

'UNITED KINGDCM OF GREAT BRITAIN AND NORTHERN IRELAND 

Representative 

Alternate 

.., 

Miss J.A.C. Gutteridge 
Barrister-at-Law 

Mr. J.R.H. Evans 
Second Secretary 
Permanent Mission of the United Ki~gdom of 

Great Britain and Northern Ireland t0 the 
United Nations Office at Geneva 

-210-



UNITED STATES OF . .AMERICA 

Representative 

Alternate 

Advisers 

Mr. Herbert K. Reis 
Assistant Legal Adviser for United Nations 

Affairs 
Department of State, Washington 

Mr. Paul G. Dembling 
General Counsel 
National Aeronautics and Space Agency 

Administration 
Washington 

Mr. Harry H. Almond, Jr. 
Office of Assistant General 
Counsel for International Affairs 
Department of Def'ense 
Washington 

Mr. Daniel M. Arons 
Attorney-Adviser 
N~tional Aeronautics and Space Agency 

Administration 
Washington 

Mr. Daniel J. Brockway 
Office of the Director of Defense Research and 

Engineering 
Department of Defense 
Washington 

Mr. David H. Small 
Office of the Legal Adviser 
Department of State 
Washington 

-211-



INTEBNATIONAL A10MIC ENERGY AGENCY 

Mr. Victor Khamanev 
Senior Officer 
Legal Division 

. 

Observers 

INTERNATIONAL TELECOMMUNICATION UNION 

Mr. Vladimir Savantchuk 
Member of the International Frequency Registration Board 

Mr, Adrian David 
Legal Adviser 

-212-



Secretariat 

Mr, C.A. Stavropoulos 
Representative of the Secretary-General 

Miss K. Chen 
Secretary of the Sub-Committee 

Mr, s. Chetve1"ikov 
Deputy Secretary of the Sub-Committee 

Mr. J .H, de Saram 
Deputy Secretary of the Sub-Committee 

Mr, N, Jasentuliyana 
Liaison between the Technical Sub-Committee and the Legal Sub-Committee 

-213-



Litho in U.N. 

HOW TO OBTAIN UNITED NATIONS PUBLICATIONS 

United Nations publications may be obtained from bookstores and 
distributors throughout the world. Consult your bookstore or 
write to: United Nations, Sales Section, New York or Geneva. 

COMMENT SE PROCURER LES PUBLICATIONS DES NATIONS UNIES 

Les publications des Nations Unies sont en vente dons les librairies et les 
agences depositaires du monde entiet, lnformez-vous aupres de votre librairie 
ou adressez-vous a: Nations Unies, Section des ventes, New York ou Geneve. 

COMO CONSEGUIR PUBLICACIONES DE LAS NACIONES UNIDAS 

Las publicaciones de las Naciones Unidas est6n en venta en librerias y 
casas distribuidoras en todas partes def mundo. Consulte a su librero o 
dirijase a: Naciones Unidas, Secci6n de Venras, Nueva York o Ginebra. 

Price: $U.S. 4.00 (or equivalent in other currencies) 24873-December 1968-5,500 


	biton0001A04
	biton0001A06
	biton0001A07
	biton0001A08
	biton0001A10
	biton0001A11
	biton0001A12
	biton0001B01
	biton0001B02
	biton0001B03
	biton0001B04
	biton0001B05
	biton0001B06
	biton0001B07
	biton0001B08
	biton0001B10
	biton0001B11
	biton0001B12
	biton0001C01
	biton0001C02
	biton0001C03
	biton0001C04
	biton0001C05
	biton0001C06
	biton0001C07
	biton0001C08
	biton0001C09
	biton0001C10
	biton0001C11
	biton0001C12
	biton0001D01
	biton0001D02
	biton0001D03
	biton0001D04
	biton0001D05
	biton0001D06
	biton0001D07
	biton0001D08
	biton0001D09
	biton0001D10
	biton0001D11
	biton0001D12
	biton0001E01
	biton0001E02
	biton0001E03
	biton0001E04
	biton0001E05
	biton0001E06
	biton0001E07
	biton0001E08
	biton0001E09
	biton0001E10
	biton0001E11
	biton0002A04
	biton0002A05
	biton0002A06
	biton0002A07
	biton0002A08
	biton0002A09
	biton0002A10
	biton0002A11
	biton0002A12
	biton0002B01
	biton0002B02
	biton0002B03
	biton0002B04
	biton0002B05
	biton0002B06
	biton0002B07
	biton0002B08
	biton0002B09
	biton0002B10
	biton0002B11
	biton0002B12
	biton0002C01
	biton0002C02
	biton0002C03
	biton0002C04
	biton0002C05
	biton0002C06
	biton0002C07
	biton0002C08
	biton0002C09
	biton0002C10
	biton0002C11
	biton0002C12
	biton0002D01
	biton0002D02
	biton0002D03
	biton0002D04
	biton0002D05
	biton0002D06
	biton0002D07
	biton0002D08
	biton0002D09
	biton0002D10
	biton0002D11
	biton0002D12
	biton0002E01
	biton0002E02
	biton0002E03
	biton0002E04
	biton0002E05
	biton0002E06
	biton0002E07
	biton0002E08
	biton0002E09
	biton0002E10
	biton0002E11
	biton0003A04
	biton0003A05
	biton0003A06
	biton0003A07
	biton0003A08
	biton0003A09
	biton0003A10
	biton0003A11
	biton0003A12
	biton0003B01
	biton0003B02
	biton0003B03
	biton0003B04
	biton0003B05
	biton0003B06
	biton0003B07
	biton0003B08
	biton0003B10
	biton0003B11
	biton0003B12
	biton0003C01
	biton0003C02
	biton0003C03
	biton0003C04
	biton0003C05
	biton0003C06
	biton0003C07
	biton0003C08
	biton0003C09
	biton0003C10
	biton0003C11
	biton0003C12
	biton0003D01
	biton0003D02
	biton0003D03
	biton0003D04
	biton0003D05
	biton0003D06
	biton0003D07
	biton0003D08
	biton0003D09
	biton0003D10
	biton0003D11
	biton0003D12
	biton0003E01
	biton0003E02
	biton0003E03
	biton0003E04
	biton0003E05
	biton0003E06
	biton0003E07
	biton0003E08
	biton0003E09
	biton0003E10
	biton0003E11
	biton0004A04
	biton0004A05
	biton0004A06
	biton0004A07
	biton0004A08
	biton0004A09
	biton0004A10
	biton0004A11
	biton0004A12
	biton0004B01
	biton0004B02
	biton0004B03
	biton0004B04
	biton0004B05
	biton0004B06
	biton0004B07
	biton0004B08
	biton0004B09
	biton0004B10
	biton0004B11
	biton0004B12
	biton0004C01
	biton0004C02
	biton0004C03
	biton0004C04
	biton0004C05
	biton0004C06
	biton0004C07
	biton0004C08
	biton0004C09
	biton0004C10
	biton0004C11
	biton0004C12
	biton0004D01
	biton0004D02
	biton0004D03
	biton0004D04
	biton0004D05
	biton0004D06
	biton0004D07
	biton0004D08
	biton0004D09
	biton0004D10
	biton0004D11
	biton0004D12
	biton0004E01
	biton0004E02
	biton0004E03
	biton0004E04
	biton0004E05
	biton0004E06
	biton0004E07
	biton0004E08
	biton0004E09



