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INTRODUCTION

1. TheGenerad Assembly, initsresolution 52/56, paragrap h 23, agreed that the Third United Nations Conference
on the Exploration and Peaceful Uses of Outer Space (UNISPACE [11) should be convened at the United Nations
Officeat Viennafrom 19 to 30 July 1999 asaspecia sesson of the Commi ttee on the Peaceful Uses of Outer Space,
open to al States Members of the United Nations. In paragraph 24 of that resolution, the Assembly requested the
Officefor Outer Space Affairs of the U nited Nations Secretariat, acting as the executive secretariat for UNISPACE
[11, to carry out the tasks recommended by the Committee on the Peaceful Uses of Outer Space, acting as th e
Preparatory Committee for UNISPACE I, in the report on the work of its fortieth session (A/52/20). *

2. One of the tasks to be carried out by the secretariat was defined by the Preparatory Committee at its 199 7
session, when it agreed that , to develop the report for the UNISPACE I11 Conference, the secretariat would provide
an initia draft in time for the 1998 session of the Advisory Committee (A/52/20, para. 157). The Advisor y
Committee and the Preparatory Committee a their 1998 sessonswoul d provide comments on the draft of the report,
on the basis of which the secretariat would provide arevised version in order to assist the Advisory Committeein
finalizing the draft report in February 1999. Those arrangements would also alow for a short meeting of th e
Preparatory Committee prior to the UNISPACE |11 Conference, consistent with the pattern of meetings asindicated
by the Preparatory Committee (A/52/20, para. 151), in order to finalize any outstanding issues on the draft report.

3. Theinitia draft report has been prepared by the executive secretariat for the Conference, and will be revised
in accordance with paragraph 2 above, in time for the June 1998 session of the Preparatory Committee. The report
is an initial draft prepared on the bass of the provisional agenda for the Conference, contained in documen t
A/AC.105/672, annex II.

I. SCOPE OF THE DRAFT REPORT

4. Initsfinal form, the report would consist of two main parts. atechnical part that would build the foundation
for the deliberations of the Conference and a second part that would contain the proceedings of the Conference ,
including its recommendations and plan of action. The technical part would identify the major global issuesan d
provide abrief description of their environmental, economic and so cial impacts, aswell as highlighting specific areas
where space technology could provide solutions. It would also identify the major ongoing international programmes,
the various actorswho are or could be involved in them and the ¢ urrent and near-future capabilities of the technology
that could be used.

5. Thefinal draft report, which is to be provided to the Conference, would be developed in an evolving manner
on the basis of input by the Advisory and Preparatory Committees. Through the preparatory work of thos e
Committees, the fina draft report will contain proposals on possible recommendations and an outline of the plan
of action, approved by the Preparatory Committee, for consideration by the Conference.

6. The contents and structure of the draft report would be designed to achieve the following:

(8 Toesablishthe currentimportance of space act ivities, directly and indirectly, for the world economy, the
environment and the well-being of society;

(b) Toidentify themain globa problem s and various international programmes that address those problems
aswell as some of the activities and projects that are being conducted or planned;

(c To identify existing international frameworks and conventions within which the objectives of th e
Conference could be met;
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(d) To present asummary of the state of space science and technology as well as the development trends
including the increasing role that the private sector is playing;

() Toidentify theissueswithin specific globa problems, aswell as opportunities for enhanced devel opment,
where space technology could be of assistance, including an identification of possible roles for the private sector;

(f) Topropose specific actionsin the ar eas of capacity-building and in promoting international cooperation;

(g) To identify global objectives and specific recommendations for action at the national and international
levels to achieve them;

(h) To present aplan of action along with proposed strategies to implement the recommendations.

7. In preparing the draft report, the Office has drawn material from a wide variety of sources of curren t
information, in particular from the reports of some of the organizations mentioned in the provisional agendafo r
UNISPACE II1. Inidentifying the global issues and ongoing and planned international activities and programmes,
the report containsinformatio n from the reports of United Nations Environment Programme, Food and Agriculture
Organization of the United Nations, World Meteorological Organization, Com mittee on Earth Observation Satellites,
International Decade for Natural Disaster Reduction and International Geosphere-Biosphere Programme. It as o
contains information drawn from contributions to the background papers of the Conference submitted by nationa
and international organizations, from scientific and technica journals, and from the Internet home pages of relevant
ingtitutions. The present draft report contains, for consderation b y the Advisory Committee, some elements of issues
and concerns that could be considered at the C onference. The various subsections of the draft report will be updated
and devel oped further to reflect the balance in importance that is indicated by the Advisory and Preparator y
Committees.

II. DRAFT REPORT
A. Primary objectives of UNISPACE 111

8.  The primary objectives of the UNISPACE Il Conference would be:

(& To promote effective means of using space technology to assist in the solution of problems of regiona
or global significance;

(b) Todtrengthen the capatiilities of Member States, in particular developing  countries, to use the applications
of space research for economic and cultural development.

9.  Other objectives of the UNISPACE Il Conference would be;

(8 To provide developing countries with opportunities to define their needs for space applications fo r
development purposes,

(b) Tocongder ways of expediting the use of space applications by Member States to promote sustainable
development through the involvement of a larger number of developing countries in international researc h
programmes such as the International Geosphere-Biosphere Programme;

(c) Toaddressthevariousissues related to education, training and technical assistance in space science and
technology and their applications aimed at the development of indigenous capabilitiesin all States;
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(d) Toprovideavduableforumfor acritica evauation of space activities and to increase awareness among
the general public regarding the benefits of space technology; and

(e) Todrengtheninternationa cooperation in the develop ment and use of space technology and applications.
B. Global problems

10. A large number of globd problems are related to the degradation of the globa environment, especially during
the past few decades. Other globd problems c oncern the provision of health and education services to societies, and
particularly to those in sparsely populated rural aress. Previoudy unknown risks to human health are becomin g
evident from the cumulaive effects of awholerange of chemicals, particularly the persistent organic pollutants. The
effectsof climate variability and change are already increasing the incidence of known public health problems and
leading to new ones, including a more extensive reach of vector-borne diseases.

11. Land degradation and the need for efficient land management are global concerns. The limited availability of
arable land and the loss of land to urban expansion are particularly important concerns to small island States. The
degradation of drylands, placing some | billion people in 110 countries at risk, is an urgent global problem |,
particularly in developing regions. In highly industrialized regions, reducing soil contamination and combatin g
acidification are priorities.

12. With regard to forests and biodiversity, the impact of develop ment activities and the advance of the agricultural
frontier are of concern in developing regions, while forest and biodiversity conservation receive magjor attention in
the North. The decade from 1980 to 1990 witnessed a decline of some 2 per cent in the world’ s forests and wooded
land. In Europe, air pollution (including acid rain), pests, diseases and forest fires were the main causes of fores t
degradation.

13. Every day, 25,000 people die as a result of poor water quality, and water-borne diseases still represent th e
single largest cause of human sickness and death worldwide. Some 1.7 billion people, more than one third of th e
world population, are without safe water supply. In addition, an estimated one quarter of the world population will
suffer from chronic water shortages at the beginning of the next century.

14. Coastal degradation is another globa concern. About 60 per cent of the world population lives withi n
100 kilometres of the coastline, and more than 3 billion people rely in some manner on coastal and marine habitats
for food, building Sites, trangport, recrestion and waste dispo sal. Around one third of the coastal regions of the world
are at high risk of degradation, particularly from land-based sources of pollution and infrastructure development.

15. All mgor citiesin the world suffer urban ar -quality problems. Acid rain and transboundary air pollution, once
problems only in Europe and parts of North America, a re now becoming apparent in parts of the Asia-Pacific region
aswell aspartsof Latin America. Despite coor dinated action worldwide, damage to the ozone layer continues faster
than expected, with the next 10 years predicted to be the most vulnerable.

16. All regions express concern over globa warming. The rapidly rising demand for energy to fuel economi ¢
development, particularly in Asiaand the Pacific, where a 100-per-cent increase in energy useis predicted for the
period 1990-2010, and in Latin America, with a predicted energy growth of 50 to 77 per cent, as well as othe r
development-related issues worldwide, will aggravate those problems.

17. Thepolar regions, representing the largest remaining natural  ecosystems on Earth, are also increasingly coming
under stress, particularly from long-range p ol lutant transport and deposition. Their crucia rolein climate regulation
and the vulnerability of their fauna and florawarrant specia attention.
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18. Over thelast 30 years, the damage caused by natural phenomenato people and the productive infrastructure
of countries has steadily risen. Economic damage has moretha n tripled from $40 billion in the 1960s to $140 billion
in the 1980s. There are strong indications that this trend will cont inue. Besides human and economic losses, disasters
can also destahilize social and political structures. Information is needed to develop maps showing the risk o f
potential hazards in order to prepare plans for prevention, mitigation and relief operations, and to issue earl y
warnings of impending events or to monitor their evolution.

19. Worldwide, mosquitoes are the most important vectors of disease. It is estimated that 2.3 billion people are at
risk from malaria and that between 300 and 500 million clinical cases are reported each year. Lymphatic filariasis
affects afurther 900 million people and, though generdly not life-thregteni ng, causes chronic suffering and disability.
In Africadone, 50 million peopleare at risk of contracting human trypanosomiasis (sleeping sickness). Tsetseflies
are also a vector of animal trypanosomiasis that infects cattle and isamajor constraint on livestock production in
Africa

20. El Nifio, an abnormal state of the ocean-atmosphere sy stem in the tropical Pacific, has important consequences
for worl dwide wegather conditions. Th e 1997-1998 El Nifio phenomenon could surpass a similar event of the period
1982-1983 which claimed nearly 2,000 lives and resulted in global losses of an estimated 13 billion United States
dollars ($). In spite of significant progress made, the scientific community is not yet able to make long-ter m
predictions of the occurrence of El Nifio. Better prediction of extreme climate episodes such as ice storms, floods
and droughts could save the world billions of dollars in damage costs by enabling water, energy, transport an d
emergency response managers, as well asfarmers, to plan and avoid or mitigate |osses.

C. Importance of space activities

21. The world population, currently estimated at about 6 hillion, is expanding at the rate of 250,000 per day .
Increasing recognition of the importance of determining the global impact of human actions on the Earth syste m
which sustains it, coupled with the redlity of a growing population, has led to international concern about th e
deterioration of the environment and the quality of life of present and future generations. Thereisalso agrowing
preoccupation with theim pact of processes and phenomena such as desertification and other disasters on societies,
particularly on those of the poorest developing countries. Such concerns have highlighted the need to gain a better
understanding of the stresses that are being placed on the Earth system. Thisis a global endeavour in which a |
countries need to participate.

22. Earth observation satellites provide an important and unique source of information for studies of the Eart h
system. There are currently over 45 satellite missions operating and around 70 more missions, carrying over 230
ingruments, are planned for oper ation during the next 15 years by the world’ s civil space agencies. Those satellites
are providing measurements of many parameters of interest to those studying the Earth system, and the planne d
missionswill provi de a significant increase in data and information over that provided by the satellites currently in
operation. Thus, an extremely vauabletool is already available and will be greatly improved over the next decade.
Thedementsof thistool, however, require international coordina tion, clear definitions of the problemsto which they
can be gpplied and, above all, amuch broader awareness on the part of its potential users, in particular, developing
countries.

23. Space exploration is providing a wedlth of information about the processes that formed the universe, th e
planetary system, the Sun and the Earth itself. Using powerful telescopes, scientists are probing back in timeto the
very origin of the universe, just moments after the big bang. Humanity is now exploring Mars, Jupiter and Saturn
from close range. Current satellites with sophisticated instrumentation will send data back to Earth from whic h
scientists will map the surfaces of the planets and determine the composition of their atmospheres and othe r
geophysicd parameters. With such data, energy exchange mechanisms for planetary atmospheric models are being
developed and refined. Those models can reproduce extreme or insufficient atmospheric warming which coul d
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explain theloss of the atmospheres of planets. Such knowledge isvitdl, sinceit is Earth’s atmosphere that protects
and determines its environment.

24. Atthesametime, the use of space te chnology has become of crucia significance to everyday life in economic,
social and cultural terms. The use of satellitesis inseparably linked to globalization, both asaresult of and as a
driving force behind the process, aswell asto the opening of the international market place. Satellites provide the
means for voice communications, broadcast of television news and home entertainment, the high-speed transfer of
data and, increasingly, business communications.

25. With an estimated 77 billion United States dollars ($) in revenues and employing more than 800,000 people
worldwide in 1996, the global space industry has become one of the largest industries in the world. Commercia |
utilization of space hardware, including telecommunications facilities, and the development of infrastructur e
elements, such as the manufacture of launch vehicles, satellites and ground equipment, currently represent 53 per
cent of the industry, with the balance coming from government financing. In 1996, for the first time, commercia |
revenues surpassed government expenditures.

26. Satellite communications are by far the most widespread application of space technology. Practically ever y
country utilizes satellites for communication either through direct ownership of the satellite or, more commonly
through leased capacity on national or internationa satellites. Communications will further develop as an economic
engine. The world market for only launchings and the operation of satellites for fixed communications an d
broadcasting for the period 1997-2005 is conservatively estimated to total between $60 and $80 hillion. Th e
estimated value of ground station, terminal market and end-user services of those satellites for the same perio d
amount to an additional $200 hillion to $300 bhillion. While satellite launchings and operations are limited t o
gpacefaring States and large co mpanies, participation in ground-segment activitiesis open to a much broader range
of actors, including those in devel oping countries.

27. Satdlite positioning systems (NAVSTAR and the Global Orbiting Navigation Satellite System (GLONASS)),
originaly deployed for strategic military purposes, now provide non-encrypted signals, free of charge, for civilian
applications such as air, land and nautical navigation. GPS receivers allow pilots, drivers and other usersto locate
objects to within 100 metres. Through the use of differential globa positioning techniques, positions can b e
determined to within 1 metre. That capability is already resulting in greater safety, lower costs and greate r
productivity for the end-user. In 1994, GPS services and equipment for mapping and surveying and othe r
applications generated combined revenues of $500 million. Those applications and the benefits derived from their
use are expected to grow exponentialy in the coming decade.

28. Meteorologicd satdlites form atruly international network that views the Earth on a continuous basis. Those
satellites provide the data for short- and mid-term weather forecasts (contributing to better planning of agricultural
strategies and of ahost of daily activities), while the advance warning they give on hurricanes and typhoons ha s
dramatically reduced lossesin termsof infrastructure and human life in the large number of countries that are prone
to such disasters.

29. Although still considered an emerging technology in commercial terms, remote sensing has evolved fro m
traditional applications such as cartography, hydrology, surveying and monitoring of natural resources to mor e
consumer-oriented gpplications such as disaster-preparedness, i nsurance claims adjustments, marketing, delimitation
and appraisal of real estate properties and precision farming.

D. New context
30. Since 1982, when the Second United Nations Conferenceon  the Exploration and Peaceful Uses of Outer Space

(UNISPACE 82) took place, there have been anumber of new developmentsin space science and exploration and
in space technology. Applications and uses of space technology have rapidly forged ahead, with new technologies



A/AC.105/C.1/L.218
Page 7

and techniques spawning both greater use and increased effectiveness of existing applications, as well as creating
new applications worldwide.

31. A major trend, indicative of the success of space technology, is the increasing commerciaization of certai n
applications and the privatization that has emerged. That trend has brought in the entrepreneurial drive and th e
market acumen of the private sector, givin g afurther impetus to the growth of space applications. At the sametime,
the growing market has spurred further initiatives and investmentsin technology development.

32. Thebiggest change, however, has been in the geopolitical context. The world has moved from an era of near
confrontetion to one of cooperation, with dements of commercid compe tition. The change in the geopolitical context
goes beyond space, and affects a whole range of relationships between States. It does have an important impact on
space, and that islikely to manifest itself through many more cooperative/collaborative projects.

33. Onecritical spherefor internationa cooperation is in the use of space techniques for environmental monitoring
and protection. Thereisnow internationa recognition of the seriousness of the problems of environmental pollution,
s0il degradation and deforestation, as well as of the issues associated with global warming. Following the adoption
of Agenda 21 at the United Nations Conference on Environment and Development, held at Rio de Janeiro, Brazil,
a number of initiatives have been taken, including the use of space science and technology for monitoring th e
environment. Given the imperative demand for immediate action to savethe plan et from environmental disaster, there
is broad recognition of the need to enhance international cooperation for space activitiesin that field.

34. The evolution of science and technology since UNISPACE 82, the new political climate, reduced publi ¢
spending and the large number of new participants, including severa developing countries and the private sector as
magor players, require that policy and decision makersin the public and private sectors, particularly in developing
countries, take stock of the current importance of space technology.

35. Spacetechnology will haveimportant effectson the quality of life of the average person, both in economic and
socid terms. There will be significant oppor tunities for economic and social development arising from the projected
trendsin the growth and develo pment of the space industry. Space activity will become aworld economic enginein
the twenty-first century, with many opportunities, in particular, for developing countries. On the other hand, space
technology could aso become a means of creating an ever-widening gap between developed and developin g
countries.

36. Insummary, the new context is conducive to the further growth of international cooperation in space. It aso
provides a positive framework for the continuing development of space technology and its more extensiv e
gpplicationsin existing and new fields. At the sametim e, the increased commercialization and privatization of space
activities has brought in new dynamism, new investments and greater market-responsiveness. The issues dealt with,
the discussions held and the recommendations made by UNISPACE 111 should be placed within that context.

E. The space millennium: Vienna Declaration on Space and Human Development

37. Elementsthat could be cond dered for inclusion in the Vienna Declaration on Space and Human Development
are presented below.

38. Human consciousness, from itsinception, haslooked a the Sun asthe life-giver, and at the star-filled night sky
with wonderment. Innate curiosity about the starsand th e solar system led to the science of astronomy, and centuries
ago, thefirgt “gpace scientists” were beginning to understand the physical laws dictating the movement of celestia
objects.

39. From those beginnings, space science progressed dowly through the years. The twentieth century, an d
especially the last four decades since the beginning of the space age, has seen a phenomenal accelerationinth e
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progress of space science and technology. Scientists have conquered gravity, and humankind has—quit e
literally—Ieft its mark on the dusty surface of another celestial body: the Moon.

40. Today, space science has assumed an important and visible role in many areas of human activity. It has made
a vast contribution in improving and expanding telecommunications and broadcasting; it has assumed growin g
importance in environmental monitoring and protection, in natural resource management and in meteorologica |
forecasting and climate modelling; and it is of critical importance in position location and mobile communication.
Itis, therefore, amajor contributor to the well-being of humanity and specifically to economic, socia and cultural
development.

41. Spacestienceisaso contributing to peacekeeping and confidence-building measures between States through
satellite-based monitoring and surveillance systems. That has made it possible to verify various arms-contro |
agreements and has, therefore, indirectly facilitated the signing of such agreements.

42. The vast potentia of space science is dowly unfolding, as new technologies are developed and ever-newe r
applications become operational. At least some actual field experience is now available for a vast number o f
applications of great importance to national and individua development.

43. Ashumanity approaches the end of the second millennium and the start of the third, it is faced with new and
unprecedented challenges, some of which threasteniits very survival. While fears of anuclear holocaust have receded,
possibilities of environmental catastrophe have arisen. The process of development has itself created serious new
problems. Mesting those challenges and solving the new problems requires international cooperation and the tools
of advanced technology. Space technology can play animpor tant role, both in solving the problems and in furthering
sustainable development.

44. Ashumanity preparesto enter the next millennium, UNISPACE |11 unanimoudy sets the following goals for
early attainment (to be completed at alater stage):

a

45. The further elaboration of those goals, their trandation into specific activities and tasks, as well asthel r
redlization, will require closeinternationa cooper ation, in which the United Nations system hasamajor role to play.
The United Nations, through the Committe e on the Peaceful Uses of Outer Space, has already been amajor catalyst
and promoter of international cooperation in the field of space science and technology. It has helped in th e
development of international space law and, through the United Nations Programme on Space Applications, ha s
assisted anumber of developing countriesin capacity-build ing and in deriving benefits from the application of space
technology. The Officefor Outer Space Affairs of the United Nations Secretariat, the United Nations Environment
Programme (UNEP), the regional commissions of the Economic and Social Council and the specialized agencies of
the United Nations, including the Food and Agriculture Organization of the United Nations (FAO), the Unite d
Nations Educationd, Scientific and Cultural Organization (UNESCO), the International Telecommunication Union
and the World Meteorological Organization (WMO), as well as the International Decade for Natural Disaste r
Reduction, have had considerable involvement. Achieving the ambitious, though necessary, goals outlined earlier
will require greater coordination within the United Nations system and a more proactive United Nationsrole.

46. It isimportant also to recognize the role, especially the potentia role, of the private sector in promoting and
accdlerating the development and gpplications of space techn ology. The private sector will have amagjor contribution
to make in the redlization of the goals outlined earlier.
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47. UNISPACE I, teking cognizance of the new international context , recognizes the vital importance of the goals
enumerated above. It notesthat sustainable development , in al its facets, will require the achievement of those goals
within areasonable time-frame, and that space technology and its gpplica tions will be amajor contributor to ensuring
the overall hedlth of the planet and the devel opment—even survival—of humanity.

F. Realizing thevision: a plan of action
1. Protecting the environment
(8 Satus: environment and Earth sciences

48. Human activity has dtered the condition of Earth by reconfiguring the landscape, by changing the composition
of the global atmosphere, and by putting stress on the biosphere. There are strong indications that natural change
isbeing accdlerated and distorted by human intervention. In its quest for an improved quality of life, humanity has
become aforce for change on the planet, building upon, reshaping and modifying nature in unintended and ofte n
unpredictable ways.

49. Theobservationa requirements, arising from the need to understand more fully the Earth system and initiate
corrective steps based on that increased understanding, are wide-ranging and involve many different measurin g
techniques and associated data-proces sing systems. Satellites are capable of providing the synoptic, wide-area view
required to put in situ measurements in the global context needed for the observation of many environmental and
climatic phenomena.

50. Present-day applications of satellite data are widespread and cover research and operational and commercia
activities. Those activities are of interest both in the global context and in the regional, national and local context,
where Earth observation data are successfully applied in support of arange of different application areas. A brief
subset of successful applications of satellite Earth observation datais listed below:

(8 Climatechangeresearch relies on operational and research systems to generate high-quality, consistent,
global datasetsfor use in understanding the global climate system, in detecting potential anthropogenic change, in
validating climate models and in predicting the impact of change;

(b) Stratospheric chemidiry, partic ularly related to the ozone hole, benefits from satellite information, which
is used to monitor and map ozone concentrations and to assist in understanding the fundamental, underlyin g
processes |eading to ozone depletion;

(c) Wesather forecasts based on numerical westher predictio n utilize, among other things, operational satellite
measurements of both surface and upper air winds and atmospheric temperature fields;

(d) Agriculture and forestry services utilize satellite datato provide, inter alia, mapping information, crop
health statistics, yield harvest predictions and estimated rainfall amount;

(8) Resource mapping utilizing very high-resolution satellite data, when combined with conventiona survey
techniques, provides not only information needed to locate both renewable and non-renewable resources, such as
water sources and mineral deposits, but also a cost-effective means of mapping large, sometimes inaccessible ,
regions,

(f) Hazard monitoring and disaster assessment schemes are in place which incorporate satellite datat o
provide wide-area coverage of, inter alia, volcano plumes and aress stricken by drought or earthquake;
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(9) Icemonitoring with satellite datais provided as an ope rational service in many parts of the world affected
by seaiice and resultsin improved safety and redu ced operating costs through optimum routing for ships through ice
fields,

(h) Coastal zone management benefits from satellite information on parameters such as water quality
suspended sediment and sea surface temperature. These can be used to monitor river outflow and track oceani ¢
features. In addition, satellites generally provide much superior sampling compared with conventiona surveys,

(i) Oceanographic applications include provision of more accurate information on likely fishing ground s
(based on sea surface temperature), ocean wave forecasting for ship routing, measurement of the sea floo r
topography for off-shore exploration and oil-dick pollution monitoring.

(b) Issuesand concerns

51. Since not more than ahandful of countries have their own remo te sensing satellites, a vast majority of countries
can benefit from remote sensing only if they have accesstothedataon aregular and reliable basis. Sharing of remote
sensing datais, therefore, essential, particularly for developing countries. Even for countries with their own remote
sensing satellites, getti ng data from others is necessary, so as to supplement and complement their own data needs.
That becomes especially important for applications that require frequent updating, owing to the dynamic nature of
the observed phenomena. Thus, access to remote sensing datais a matter of some concern.

52. Anocther important festure of dynamic phenomenaisthe vital importance of tim ey information. Westher-related
phenomena involving floods, storm-warnings, crop status and health etc. all require that information be available
in atimely manner.

53. Anissueof growing concern isthe commerrcialization of remote sensing, including meteorological data. While
prices of raw and processed dataaswell as andysed information  continue to decrease, with more commercial entities
involved in datadigtribution, stimulating industrial cost-cutting competition, the cost of acquiring satellite data and
analysed information is till too high for some developing countries. In ord er to allow all the countries concerned with
the protection of the environment to obtain necessary data and information, international efforts should be made to
further reduce the price of satellite data and analysed information. Worries about the misuse of data by veste d
commercial interests and about prices that put such data out of reach of developing countries should also b e
addressed.

54. There seemsto be a gap between the availability of information on Earth provided by space technology and
the implementation of necessary actionsto solve environmental problems of regional and globa concern. Current
spacetechnology and its applications provide essential data on conditions on Earth, allowing expertsin the remote
sensing field to assess the regional and global environmen t. While data from Earth observation satellites can provide
evidence of the seriousness of environmenta |l problems caused, for example, by poor management of land and water
resources and by pollution, such information from satellites needs to be turned into specific actions to solve th e
persisting problems. Data from Earth observation satellites can aso give early warning of natural disasters, bu t
specific actions should be taken to prevent and mitigate such disasters. To enhance the quality of life on Earth ,
satellite data should be fully utilized by policy and decision makers who can turn the available information int o
specific actions.

55. The data provided by Earth observation satellites should be turned into information that can be easil y
understood by policy and decision makers. It is aso important that policy and decision makers be well aware of the
availability and usefulness of such information.

56. The continuity of detaisessentid to increasethe cred ibility and value of the information provided by satellites.
Further efforts should be made to enhance and ensure access, on a continuous basi's, to various sources of satellite
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data by policy and decision makers concerned with environmental problems to allow them to evaluate correctiv e
actions taken to protect the environment aswell asto predict the consequences of the failure to take action.

57. There is adso aneed to explore ways and means to further coordinate international efforts already madet o
observe Earth. Asdiscussed beow, anumber of in ternationa initiatives have aready been taken to examine various
agpects of the global environment. To maximize the use of resources allocated to the monitoring of Earth, it may be
useful to review information needs that have not been met by any ongoing monitoring initiative and to conside r
integrating some of the activities implemented within the framework of different initiatives. To integrate some of
theinitiatives, it is crucia to ensure the compatibility of the data exchanged.

(c) Specific action programmes and schedule

58. A number of international activities are being carried out to utilize satellite data to assess and monito r
conditions on Earth, such asthe Internationa Geosphere -Biosphere Programme (IGBP), the Mission to Planet Earth
(MTPE) programme and global observing systems, including the Global Climate Observing System (GCOS), the
Globa Ocean Observing System (GOOS) and the Global Terrestrial Observing System (GTOS). The Committee
on Earth Observation Satellites (CEOS), consisting of a number of national space agencies and space-relate d
international organizetions, has dso initiate d discussions with other organizations, including the international group
of funding agencies for globa research, to develop an Integrated Globa Observing Strategy (IGOS) aimed a t
providing an overarching strategy for Earth observations, allowing organizations involved in the collection of data
to extend their contribution and assisting user groups, particularly those from developing countries.

59. Theestablishment of aglobal observing strategy should be further pursued and supported. The establishment
of a system, which combines current and planned space capabilities with those on the ground, should involv e
international bodies and national agencies and organizations. As one of the steps towards an integrated globa |
system, an international clearing house should be set up to collate, analyse and disseminate al space-derived data
related to the environment. That would include data from passive and active sensors, from different platforms and
sources, integrated into a geographic information system format. The possibility of converting the clearing house
to astructured internationa framework f or cooperation that combines satellite data with ground-based or other data
should be explored.

60. Assessments are required continuously, to guide rationa and effective decision-making for environmenta |
policy formulation, implementation and evaluation at local, national, regional and global levels. To improveth e
global capability for keeping the environment under continuous review, urgent action isrequired in the following
fields:

(& Investment in new and better data collection, in the harmonization of national data sets and in th e
acquisition of global data sets;

(b) Increased understanding of the linkages between different environmental issues as well as of th e
interactions between environment and development;

(o) Enhanced capabilitiesfor integrated assessment and fo recasting and analysis of the environmental impact
of alternative policy options;

(d) Better trandation of scientific resultsinto aformat readily usabl e by policy makers and the genera public;

(e) Development of cogt-effecti ve, meaningful and useful methods for monitoring environmental trends and
the impact of policiesat local, national, regional and global levels.
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61. Toincreasetheawareness of policy and decision makers concerned with the protection of the environment, it
would be ussful to establish a comprehensive list of distributors of raw and processed data from Earth observation
satellites aswell as analysed information.

62. To further coordinate ongoing and planned initiatives relating to Earth observation, it would be useful t o
prepare acomprehensive list of such initiatives taken at nationa |, regiona and global levels. To minimize duplication
of efforts, participation in any of the ongoing and planned initiatives should be open to al countries that can make
contributions to the achievement of the goals of those initiatives.

63. A mechanism should be established to provide expert advice to hel p define the remote sensing data needs of
any country that seeks such assstan ce, including cooperation in defining and setting up appropriately equipped and
staffed centres for analysis and in the use and applications of remote sensing data. In particular, special emphasis
needs to be placed on defining sensors, frequency bands and techniques of use to developing countries, in view of
their special needs and problems.

64. To enhance the knowledge and skills of scientists from developing countries, relevant training courses an d
workshops should be developed and conducted.

65. The conception and execution of joint projects between spacefaring countries and developing countries should
be encouraged and facilitated.

66. An appropriate mechanism should be evolved for synergistic cooperation and coordination between th e
Committee on the Peaceful Uses of Outer Space, with its secretariat, the Office for Outer Space Affairs, and other
international bodiesworking in the spacefidd, including UNEP, the Global Environment Facility, FAO, particularly
on critica issues such as globa warming, climate change and sustainable devel opment.

2. Facilitating and utilizing communications
(&) Satus. communications and broadcasting

67. In the last decade, satellite communications and broadcasting have experienced phenomenal growth. Ne w
transnationa broadcasting services have spurred growth, giving riseto con cerns about their cultural impact. Software
and technology have both contributed in large measure to the worldwide boom in satellite communications an d
broadcasting.

68. Over the next decade, the worldwide telecommunications industry and, in genera, the information industry,
will continue to undergo massive change. Privatization of the governmental telecommunications sector and th e
deregulation of relevant legidation will continue to drive the devel opment and restructuring of the industry.

69. The information industry has traditionally been defined in terms of the “form” of information and th e
underlying technologies for handling each type of information, including images, text, voice, data and audio an d
video materid. The primary engine of convergence of the different forms of information is clearly technologica |
change, where the key change has been the rapid evolution of digital technology. Beyond digitization, dramati ¢
changes in the computing and telecommunications industries are also driving the process of convergence.

70. Satellite communications systems reduce the need for terrestrial infrastructure and shorten the time required
to establish basic and advanced communicationsin rural aress. As such, satellite communications could a so be the
key technology to bring developing countries to participate in the process of building up the Globa Informatio n
Infrastructure (Gl|).
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71. Optical fibretechnology has vastly increased the capacity and cost-effectiveness of land lines, especialy for

high-capacity and interactive use. However, satellite systems still have advantages over fibre-optic systems. Those
advantagesinclude: (a) mohility—m obile users cannot be connected to the fibre network directly; (b) flexibility—a
terrestrid infrastructure is extremely expendive to restructure; and () poss ibility for rural and remote connections—it
isnot cost-effective to deploy high-capacity fibre networksin areas with low-density traffic and difficult topography.
Thus, satdllites and wireless technologies will be important in the future implementation of GlI.

72. While most developing countries do not congtitute a viable market for many of the large-scale satellit e
communications projects, they can benefit from the impact of economicaly lucrative markets in developed countries
that motivate the commercia international systems. Once global communications systems arein place, developing
countries may utilize the excess capacity in the systems to meet their own communications needs.

73. Itisanticipated that more satelliteswill be launched in the next 10 years than al that have been put in orbit over
the past 30 years. Nearly 800 of the projected 1,100 communications satellites over the next 10 yearswill befo r
mobile systems. During the last five years, the worldwide growth rates for mobile telephony have hovered at a n
astonishing 50 per cent per annum), and some countries are now actually doubling their mobile subscriber base every

year.

74. A market research study estimates future spending on geosta tionary orbit (GSO) satellites at $23 billion to $29
billion for the period 1996-2006. Another market analysis predicts that 273 commercial satellites will be launched

between 1997 and 2006 with avalue of $37.8 billion. That represents a 27 per cent increase over the forecast done
oneyear earlier, with the additiona satellitesresulting from  the newly proposed Ka-band, broadband and multimedia
satellites.

75. Theworld market for satellite communications is distributed between a space segment (satellites, launchers,
insurance, control stations), a ground segment (end-user terminals and networks) and services. With the expansion
of direct-to-home television and digital audio broadcasting ser vices and the introduction of persona communications
and multimedia services, the ground segment will grow by millionsof u sers per year. The total market for the coming
10-year period can be estimated at $60 billion to $80 billion for the space segment, at $120 billion to $150 billion
for the ground segment and at over $400 billion for services. That, in total, will amount to a global market fo r
satellite communications of over $600 hillion. It isexp ected that the World Trade Organi zation agreement on access
to markets negotiated in early 1997 will increase international telephony traffic by 80 per cent.

76. New proposed services via satdllite include voice, data, video, imaging, video tele-conferencing, interactiv e
video, televison broadcasts, multimedia, globa Internet, messaging and trunking. A wide range of applications are
planned through those services, including distance learning, corporate training, collaborative workgroups |,
telecommuting, telemedicine, wireless backbone interconnection (that is, wireless local area network—wide are a
network), video distribution, direct-to-home video and satellite news-gathering, as well as the distribution o f
software, music, scientific data, and globa financia and weather information. Satellite-based systems are as o
indispensable for emergency communications services.

77. Theeconomic growth rate of the developing regionswil | be sustained or significantly accelerated by affordable
telecommunication sarvices. Broadband satellite services areidedl |y positioned to allow those regionsto lesp directly
into modern infrastructures.

78. Recent technological developments have enabled the development of anew type of satellite communications
system that is small and relatively inexpensive to manufacture. The new systems are generally known as Globa |
Mobhile Personal Communications by Satellite (GMPCS). They were designed to overcome incompatible cellular
standards and poor local line quality, making people and businesses reachable by telephone virtually anywhere on
the planet.
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79. GMPCSrepresent the new wave of persona telephony, promising globa mobile faxing, messaging data and
even two-way voice and broadband multimedia, providing connectivity via small, hand-held phone sets, computer
terminals or laptops. They arebased on constellations of satellites capable of providing telecommunication services
directly to end-users anywhere in the world.

(b) Issuesand concerns

80. The revolution in information technology combined with that in communications has led to a tremendou s
increase in the capacities for information collection, storage, processing, retrieval and distribution. While that has
had a great many positive effects, it has also given rise to a growing hiatus between the information-richand th e
information-poor societies. Given the growing importance of information, the inequity can be potentialy as explosive
aslarge income disparities. Fortunately, there is evidence that the same technological tools can be used to actually
narrow the information gap. Steps need to be taken to address the issue of the information gap between countries
and also within each country.

81. One vitd necessity, in order to reduce the information gap, is universal access to communications an d
information. That involves ensuring access to broadcast signals and to telephony. Technology can, today, provide
television signal and telephone connectivity to any person on Earth, practically irrespective of his or her location.
Methods of trandating that possibility into reality are an important issue that needs immediate worldwide attention.

82. Asaccessincreases and technology makes it easier, cheaper and simpler to communicate, the Stateis steadily
losing control over information flows. The ability of the State to exercise any sort of control has effectively been
bypassed by advancing technology. Thus, dataof dl types, radio and television programme delivery via satellite and
voice and audio communication, areall available directly and do not need the permission or even the cooperation of
national Governments. That is especially—and most visibly—so, in the case of transnational satellite broadcasting.
A magor point of concern, especialy (but not only) for developing countries, is the culturd effect of suc h
transnational broadcasts.

83. Ancther area of concern is the trans-border data flow via satellite. Information pertaining to financia |
transactions, whereby vast amounts of money are electronically moved from one country to another is an issue of

global concern, in particular to developing countries, since their economies are more susceptible to any largeo r
sudden transfers of funds.

84. Accessto alow-cost bandwidth will be afactor as essentia to economic d evelopment in the twenty-first century
as cheap power was to the industrial revolution in the twentieth century. It is estimated that to meet such a
challenging task globally by terrestrial means, 25 years and $1,000 billion to $3,000 billion would be needed t o
connect the globe with fibre optics. Thisis where new satellite communications technology could be most useful,
in particular, in rural areas with low-density traffic of less than 200 subscribers per square kilometre, and may be
the means through which developing countries could have ample, low-cost access to high-density broadban d
telecommunications links.

85. Radiocommunications systems are the fastest-growing sector of the telecommunications industry. Othe r
radio-based services such as paging, subscriber radio and television delivered by satellite and global positionin g
systems are dso enjoying rapid growth in many world markets. With increasingly sophisticated systems fo r
navigation, air and maritime safety, new laptop-computer-based mobile data systems, proposed servicessuch a s
GMPCS and dozens of aother new applications still being developed, the insufficient radio-frequency spectrum has
become a pressing issue.

86. Many developing countries have a large need for external funding to provide basic telecommunicationst o
accelerate their socio-economic development. The current forms of investment and assistance in this critical sector
are clearly inadequate. Over the last 40 years, less than 2 per cent of the World Bank’s lending has been fo r
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telecommunications. The World Bank itself estimates that by the year 2000 the developing world will need at least
$30 billion annually to satisfy demand.

87. In addition to preparing for the Global Information Infrastructure, it will be critical to develop a loca |
information infrastructure to meet the needs of the diversity of users within a country. Related to the loca |
information infrastructure is the issue of determining appropriate technologies in which countries should invest .
Whilein a macroeconomic sense, the cost of informatics is declining, other factors, such as the cost of a computer
system or modem, the lack of eectricity, physica disability, illiteracy, socid inequities or smply lack of interest need
to be carefully considered.

88. The establishment of priorities is an issue to be considered in investing in information communicatio n
technologies, including satellite technologies. While the immediate returns on investment in information an d
communication technologies may not be readily apparent to hard-pressed administrations concerned with limite d
resources, the long-term positive impacts of a proactive strategy may be considerable. Within that context |,
developing countries must make difficult decisions. Providing access to information communication technologies
for certain sectors of society, particularly to benefit illiterate and rural populations, is a particularly important but
costly challenge.

89. Technology and communications limitations in underdeveloped regions are only one reason for th e
concentration of computers and Internet servicesin developed countries. There can be political, cultural and even
religious reasons for avoiding links into aworldwide, open communications network.

90. As aresult of deregulation and privatization of telecommunications, most of the major international new s
agencies now tranamit their servic es by satellite, which makes it necessary for their clientsto acquire earth stations.
The international agencies provide the stations and encode the information, giving them total control of th e
information transfer process. Technically, those transmissions are more reliable and efficient than the traditiona |
radio transmission method, but many small agenciesin developing countries find the new technology constraining
and exorbitantly expensive, which represents a threat to free access to information.

91. Global political acceptability is an important factor having an impact on new satellite services. Developin g
countries insist that their sovereignty be respected and that they be treated as equals by developed countriestha t
propose to offer global services.

(c) Specific action programmes

92. Radio isthe most ubiquitous communications device in the world. There are over 2 billion radio setsinth e
world and over 100 million sets are sold every year. In developing countries, for example, on average thereis one
radio station for every 2 million people; in developing countries, the ratio is one station for every 30,000 people.

93. A leading company in the space industry is attempting to bring low-cost but high-quality digita radi o
broadcagting to 3.5 hillion people, relying on adigita audio broad casting system that works by routing aradio signal
through avery small aperture termina up to ageostationary satellite. The satellite retransmits the signal, which is
picked up by millions of portable radio receivers. The new global infrastructure being created will enabl e
broadcasters and advertisers to reach underserved, emerging markets in Africa, Asia, Latin America and th e
Caribbean and the Middle East. People in those areas will be able to receive digita sound broadcasting o f
unprecedented quality and diversity on anew type of radio needed to receive programmes from satellites.

94. According to the World Bank, the annual investment necessary for the growth of telecommunicationsi n
developing countries over the next five years would amount to $60 billion. The funding provided by international
public aid would not exceed $2.3 hillion, and most developing countries could not make up the difference. Th e
necessary investment should come from the private sector.
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95. However, to mobilize the private sector to invest in telecommunications services in developing countries, a
legislative and regulatory framework should be established to allow the emergence of a stable, predictable an d
transparent telecommunications market conducive to rational economic decision-making.

96. Once the necessary legidative and regulatory framework is established, developing countries may conside r
inviting the private sector of developed countries active in satellite communications to invest in the establishment
of solid telecommunications infrastructure in developing countries.

97. Some other specific actions to be taken are recommended below:

(& A plan should be evolved to provide, within reasonable walking distance of every village or habitation
on Earth, atelephone or datacommunication facility and aradio or t elevision set for reception of satellite broadcasts;

(b) Anexpert study should be carried out on the cultura impact of transna tional satellite television broadcasts
on viewers, especialy on young people;

(©) A study should be conducted on the benefits of, and possible problems ¢ aused by, transnational data flows
viasatellite;

(d) Deveoping countries should be assisted in assessing how space technology can help meet thel r
information and communication needs;

(e) Thesharing of experience between countries about the use of satellite broadcasting and communications
for educationa and development purposes should be facilitated;

(f) The feasibility of international and regional cooperative systems for satellite-based broadcasting an d
communications for development should be studied;

(g) The possihilities of cooperation with the private sector in setting up a chain of viable, self-supportin g
communication centres or “information shops’ dl ov er a country, where users can go to get accessto vast databases
viaamodem and a satellite terminal, should be explored.

3. Improving and using position/location capabilities
(&) Satus: navigation and position/location using satellites

98. Global postioning systems (GPS) are space-based radio positioning systems that provide 24-hour three -
dimensional position, velocity and time information to suitably equipped users anywhere on or near the surface of
Earth, and sometimes off the surface of Earth. There are currently two globa navigation satellite systems ,
NAVSTAR (United States of America) and GLONASS (Ru ssian Federation), both consisting of 24 active satellites
and both operated by the military. GPS uses satellites as reference points to calculate positions accurate to within
metres or, with advanced techniques, to within a centimetre.

99. Satellite navigation and positioning services are used largely, but not only, in the field of transport. Ne w
applications, however, haveemerg ed in awide variety of fields. The future of GPS isto alarge extent unlimited, as
new applicationswill continue to be created as aresult of technological evolution.

100. GPSrecevers have been miniaturized and their costs drastically reduced, making the technology accessible
to virtudly everyone. GPS technology has matured into aresourcethat goes far beyond its origina design goals. GPS
receivers are now used by scientists, gpo rtsmen, farmers, soldiers, pilots, surveyors, hikers, delivery drivers, salors,
dispatchers, lumberjacks, firefighters and people in many other professions in ways that make their work mor e
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productive, safer and easier. GPS equipment is being built into cars, boats, planes, construction equipment, movie-
making gear, farm machinery and even laptop computers. GPS will soon become amost as basic as the telephone.

101. The Internationa Search and Rescue Satellite System (COSPAS-SARSAT) consists of a congtellation o f
satdlitesin polar orbit and anetwork of ground-receiving stationstha t provide distress alert and location information
to gppropriate rescue authorities for maritime, aviation and land usersin distress. Since 1982, the system has been
used for hundreds of search and rescue operations and has been responsible for the saving of severa thousand lives
worldwide.
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(b)  Issuesand concerns

102. The performance of NAVSTAR and GLONASS does not meet the requirements of all user categories, i n
particular civil aviation, and needs to be enhanced through the implementation of system overlay or syste m
augmentation. Since their inception, the use of those two existing military satellite navigation systems has bee n
offered free of chargeto civilian users.

103. With aview to developing its use, Europe has decided to implement theinitial Global Navigation Satellite
System (GNSS-1) together with system augmen tation, and to initiate parallel preparatory work towards a follow-up
sysem (GNSS-2). However, the future develo pment of the market depends, at least partly, on the acceptance by the
airline industry of GPS as a navigation aid. That will be influenced to agreat extent by the guaranteed free access
for civilian users, which is currently limited, at least formally, by the fact that the military retains the option o f
degrading the civilian signal if considered necessary for national security purposes.

104. A number of political and economic problemsa so need to be resolved before any new type of the system can
be deployed on a global or regional basis. To overcome those problems, the current GNSS-2 initiative will have to
focusmore on adear definition of its mission, operational structure and cost-benefit ratio than on the technologies
to be applied.

(c) Specific action programmes

105. A largedegree of regiond and global cooperation isessential to achievease amless multi-modal satellite-based
radio navigation and positioning system throughout the world. In that context, a coordination process amon g
countries and organizationsisin progresswith the following two objectives. first, to examine the possible extension

of GPS coverage to al countries or, aternatively, to assure its compatibility with other regional augmentatio n
systems; and secondly, to study forms of cooperation in the implementation of the future GPS systems.

106. Further internationa coordination and consultation is necessary to ensure compatibility between existing and
planned navigation and positioning systems while maintaining cost-free access to the satellite signals.

4. Furthering knowledge
(&) Satus: space science and space exploration

107. Perhaps the primary benefits of the new age of discovery relate to the impact made on the way in whic h
humankind viewsits own globa habitat in the context of the solar system and the universe beyond. The recognition
that human beings are not the centre of the universe but are part of a greater natural order represents adramati ¢
changein human attitudes towards the world around them. The new appreciation of the interdependence of human
beings and their natural environment has inspired a vast expansion of interest in, and study of, the natura |
environment, including other planets, stars and the universe as awhole.

108. In the 40 years of the space age, scores of new worlds in outer space have been transformed from barel 'y
discernible points of light to so urces of wonder and new discoveries. There have recently been strong indications of
past life on Mars, from indirect evidence showing it to have been warmer and wetter and possibly even from direct
evidence in meteorites that were catapulted off the planet and that landed here on Earth, millennialater. The moons
of Jupiter arefar more dynamic than previoudy thought. Europa probably has an ocean of liquid water continually
being heated by tidal forces, Ganymede has a magnetosphere; 10 is characterized by continuous volcanic activity.
Venus has asurf ace hot enough to melt lead while sulphuric acid and aerosols make its atmosphere equally hellish
to imagine. Comets and asteroids bombard the planets and the collisions have not only been observed first han d
(impact of Shoemaker-Levy 9 with Jupiter), but the celestid bodies have been observed close up to seethel r
composition and bizarre topography. It isnow known that 65 million yea rs ago the evolution of life on Earth suffered
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acaastrophic change resulting from the impact of an asteroid or comet. Earth and dl life on it are part of the solar
system environment.

109. Inaddition, people on Earth have made sunning observat ions of galaxies colliding and being born at the edge
of the universe and discovered evidence of black holes and planets orbiting other stars. The broad interest in recent
discoveries should not be surprising. The nature of life in the universe intrigues everyonein al countries, rich and
poor, aswell as developed and developing. Thro ughout human history, in al human cultures, people have wondered
about their place in the cosmos, the nature of planetsand stars and their relation to Earth, whether they are done and
the evolution of the universe, galaxies, stars, planets and themselves, as reflected in their folklore, mythology |,
religion and culture. Now humans can do it through science.

110. Theabove-mentioned discoveries, and man y others, have given birth to new understanding in many sciences,
including physics, astronomy, geology, biology, ecology, engineering and computer sciences. However, in addition
to theintellectua benefitsof new knowledge, the list of significant mundane and practical benefits of space science
have long-term positive effects on, and have broadly touched, the life of humanity.

111. The runaway greenhouse phenomenon on Venus, caused by an excess of carbon dioxide in its atmosphere,
has led to an understanding of the dangers of carbon dioxide build-up on Earth and the resulting global climat e
change. The antiseptic surface of Mars, without any sign of life or organic material because there is no ozone layer
to protect it, provides ablesk description of what might happen if the ozone layer of Earth is destroyed. The finding
of aerosols in the atmosphere of Venus and the observation of how they interact with the molecules there have led
to increasing knowledge about what happens when aerosols are introduced into the atmosphere of Earth. Asteroid
and comet impacts on Earth and on other planets have profoundly influenced the evolution of those planets. Such
impacts are now believed to have wiped out species in the past and could do so again in the future. All of thos e
discoveries have important global significance for Earth.

112. Astronomy haslong been apace-sett er in encouraging education in science and the development of scientific
literacy, in communicating science and mathematic s to the public, and in motivating children to learn those subjects.
Through the World Wide Web, other Internet services and the mass media, the findings of space science an d
planetary exploration will be made available to al people, catalysing learning activities.

113. The benefits derived from the study of space science and planetary exploration are critical to the future well-
being of humanity, for the following reasons:

(@ Itisabasic eement of education;

(b) Itfacilitatesinternationa cooperation;

(o) Itleadsto technologica development;

(d) It offerstraining for young scientists and engineers;

() It enhances understanding of the past and develops avision for the future.
114. Understanding the orbital debris environment (including the size range of debris, its composition and it s
distribution by orbitd dtitude) is necessary to assess the debris hazard to spacecraft in various orbits and to enable

decisions to be made on methods to reduce future hazards.

115. Near Earth Objects are respong ble for the cratering of the Earth-Moon system. Depending on the size of the
impacting body, the effects of those events on the terrestrial environment range from nothing at all to catastrophes
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that may poseavery seriousthrest to life on Earth. It isestimated that ne ar to Earth there may be about 1,700 objects
larger than 1 kilometre in diameter that could cause such damage.

(b) Issuesand concerns

116. Sdentificilliteracy isone of theworld’ sgreet problem s and an increasingly divisive factor between haves and
have-nots. Much of the quality of living and economic growth now depends on scientific and technical awareness
and the ability to incorporat e new knowledge and devices into the economy and lives of individuas. While learning
about the atmosphere of Jupiter does not necessarily contribute to income generation or solve economic problems,

learning about the exploration of Jupiter pullsa whole educational experience aong with it, motivating students and
teachers to achieve in the modern world.

117. Dedling with awaste or loss of talent (brain drain) isamajor challenge in many countries, as young people
turn away from crestive enterprises of high achievement because of the lack of opportunity. Some bright youn g
peopleinterested in scien ce and technology go to developed countries to seek career opportunities, but some others
loseinterest because of thelack of opportunity and follow less crestive paths simply in order to make quick money.

118. The technology of exploration iscrucia in this context. Communications, remote sensing, miniaturization,
propulsion, eectronics, inf ormation-processing and navigation are developments needed in all countries. If modern
science and technology isnot introduced into devel oping countries, continued poverty and economic depression are
guaranteed. Admittedly, such technologies and engineering skills will be developed in far more widesprea d
gpplications than space science, but the power of space science in the educationa system to motivate their learning
and inclusion cannot be overestimated. The distinguishing fegtur e of space science is the means by which it advances
exploration, which captures the public interest and provides a vision virtually unique in modern science an d
technology.

119. TheUnited Nations, particularly through its Committee on the Peaceful Usesof Outer Space, is the only forum
in which representatives of spacefaring and non-spacefaring countries meet on aregular basis. The Committee has
a natural role in the efforts undertaken, as it aready has a mandate to ensure that the tangible benefits of spac e
capabilities are made available to developing countries. Extending that mandate, as proposed in section (c) below,
iswholly consistent with such an endeavour.

120. Operating with less formalism and fewer constraints, and with more limited agendas, non-governmenta |
organizations can serve both as advocates and as team builders for international cooperation, both at the level o f
working scientists and &t the level of the generd population. E mphasis should thus be placed on the potential of non-
governmental organizationsto serve as catalysts in education and public information. They can help bring together
the powerful body of materials produced by the European Space Agency, the Centre National d’ Etudes Spatiales
(CNES) (French Nati onal Centre for Space Studies), the German Aerospace Research Establishment, the National
Aeronautics and Space Administration (United States), the National Space Development Agency (Japan), th e
Russian Space Agency and many other space agenci es, the educational resources of international organizations such
asthe Committee on Space Research, the Council of Scientific Unions, the International Astronautical Federation,
the International A stronomical Union, The Planetary Society and international organizationsin the United Nations
system, as well as other professiona scientific organizations throughout the world that want to participate i n
promoting the benefits of space science and exploration.
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(c) Specific action programmes

121. In addition to its emphasis on space applications, the United Nations could develop programmes o f
information and training, based on the results of and activities in space science and planetary exploration, for those
in developing countries who wish to increase their scientific literacy. Workshops and symposiato assist scientists
in responding to opportunitiesto partici pate in a space mission, aswell as to benefit educators and others interested
in the broader issues related to space science and planetary exploration, could be convened under United Nations
auspices. In addition, the United Nations could create a clearing house for both print and electronic information at
various technical levels using contributed funds to trandate such material into various languages and constructing
aWorld Wide Web site for information dissemina tion. Within the Office for Outer Space Affairs, one staff member
could be assigned the space science and exploration portfolio and serve as an advocate for a continuing Unite d
Nationsrolein that arena.

122. Space agencies and aerospace educational organizations are increasingly turning to the Internet, an d
particularly the Worl d Wide Web, for their outreach, as they are forced to reduce personnel, material, printing, and
mailing costsin their programmes. But the Web is not really worldwide, and Internet accessis extremely limited in
developing countries. Supplementary programmes are needed.

123. The United Nations has been effectivein digtributing information and enhanci ng communications for scientists
and educators in devel oping countries. It could lead initiatives to develop educational material capturing the latest
information and results from space exploration. Such material should present aglobal outlook and be designed to
make the reci pients a part of space exploration. The support of national space and science agencies, educationa |
organizations and non-governmental organizations for the development and distribution of the material is crucial.
Possible activities that could be undertaken by non-governmental organizationsin partnership with space agencies
and the United Nations are described in the section below.

124. Printed materias are the main requirement because most of the world lacks ready access to electroni c
publications, but specific programmes should aim at enlarging electronic access for developing countries.

125. A spin-off of the programmes would be the enhancement of general public education, which would benefit
both space science communities and the genera public by making space science exploration programmes mor e
relevant to the general interests of the population.

126. Interested countries could provide expertise and participate in missions and other space activities, not only
through educationa programmes, but also by contributing to and devel oping space mission databases, instruments
and components, by providing co-investigators in scientific or engineering teams, and by manufacturing o r
production efforts. For that purpose, the magjor space agencies could initiate an “announcement of opportunity ”
programme to inform thoseincluded in aworldwide didtrib ution list, to be possibly developed by the United Nations
and other international space organizations, of missions and technical programmes for which proposalscould b e
received.

127. Major projects and programmes could have a person assigned as international coordinator to solici t
international contributions from spacefaring and non-spacefaring countries dike. Workshops and symposiafo r
scientists and educators from developing countries should continue to be organized to facilitate their participation
in space science missions and benefits. Such workshops should examine and build upon the results of previou s
events.

128. The ongoing work by the Scientific and Technica Subcommittee through its multi-year plan to study th e
nature of space debris, to model the debris environment and to consider possible mitigation measures with regard
to cogt-efficiency, providesagood basis for defining internationally acceptable methods of controlling space debris
in order to preserve useful atitudes for functioning spacecraft.
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129. Regarding the potential threst posed by Near Earth Objects, aninter national programme under United Nations
auspices could integrate a network of existing telescopes that would have as a goal the location of the estimate d
1,700 objects that could cause catastrophic damage to life on Earth.

5. Information needs and the global approach
(&) Satus: information systems for research and applications

130. Information systems are fundamental tools for ingesting Earth observation data and other inputs, handling
and integrating them through appropriate algorithms, and generating output in the form that is most suited to the
intended user group. Dedicated numerica modd s and Geographic Information Systems (GIS) are the most common
types of system, the former largdly used for anadysis and prediction of weather, climate and ocean currents, the | atter
being important for land mapping, cadastral applications or disaster monitoring, particularly at local and regiond
levels.

131. Animportant asset of the systemsis their data handling capacity. First, they alow the ingestion of data of
different origin, content and format. Secondly, they offer to the operator wide flexibility in manipulating the data and
displaying it in a user-appropriate form. Finally, they permit the integration of data in avaue-added product, the
information content of which is higher than the individual items of dataand is customized to meet user needs. The
power of those tools depends not only upon their technical characteristics, but also upon the quality of input data,
and in particular on the cagpability of keepin g the database up-to-date by ingesting new data. Earth observation from
space provides a coherent, objective and regular source of input data for information systems.

132. Information systemsare therefore of valuefor monitoring purposes, to observe an event and for planning and
prevention activities. They are valuable tools for both research work and application activities, and eventually i n
decision-making.

133. Information systems are also needed for education and training. Without an adequate transfer of know-how
from developed to developing countries and institutions, it is amost impossible to think about sustainabl e
development. All levels of training need to be considered and ensured for technical specidists, data interpreters
students and professors, decision makers and pr oject managers. Furthermore, on-the-job training and course follow-
up activities are necessary.

134. Asvarious new information systems have been devel oped, the protection of intellectua property rights has
become one of the most debated issues, as reflected in the discussion of international action to ensure worl d
intellectud property protection for databases. Variouslegidativeinitiativ es have been proposed regarding intellectua
property rights. The European Communities have adopted a directive on databases that has greatly increased th e
protection of intellectua property rights of database creators and vendorsin both the private and the public sectors.
Similar legidativeinitiatives were introduced in both th e United States Congress and the World Intellectual Property
Organization (WIPO). Although neither of the proposals was adopted, the legal changes that have been enacted in
Europe and that are il | being vigoroudly promoted in the United States and elsewhere have a number of attributes
that could severely restrict data exchange, access and use by researchers, educators and other public interest users.
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(b) Issuesand concerns

135. Animportant stepin solving problems of global and regiona significance isto identify theissuesrelevant to
major global problems and concerns such as ozone depletion, coastal changes, climate change, extreme wegthe r
phenomena, reduction in biodiversity, desertification, deforestation and land-ocean-atmosphere interactions, i n
particular the El Nifio phenomenon, in which space technology could contribute to the understanding and solution
of the problems. A common issue for all those problems is the need to have a coordinated means to acquire datain
atimely manner for monitoring, analysing and modelling the environment of Earth.

136. For mogt of the research and application needsre lated to environmental issues, the sources of information are
the same, namdy field observatio ns, ground measurements, remote sensing data taken by airborne and space-borne
sensors, ancillary inputs from archives and databases, and additional information based on experience and fro m
statistics. However, although many data products are being created by government, university and other research
groups, the products are often difficult to find, fragmented and poorly documented, or they are unavailablein a
suitable medium or an easily readable format.

137. Aspolicy makersareturning their attention t 0 designing a sustainable devel opment approach to management
of the problems of Earth and its resources, data and information are urgently needed in areadily accessible and easily
understandable form.

138. Theavailahility of clear and up-to-date information on technical issues and application resultsis essentia to
derive full benefit from the use of space science and technology. Partici pation in thematic workshops and conferences
and access to the international e-mail network and the Internet should also be supported.

139. Another issue concerns the protection of intellectual property rights. With the increasing sophistication o f
data-processing techniques used in observation systems, more organizations, including commercial organizations,
will be supplying the observation systems, data-reduction capability and value-added products. The intellectua |
property issuesrdating to environmental information are complex and changing, requiring careful policy attention.
Condderation should be given to the possibility of developing a set of appropriate measures to protect intellectual
property rightswithout constraining opportunities to make the resulting data and information available not only for
the primary uses, but also for al other beneficial purposes.

(c) Specific action programmes

140. When discussing the compilati on of data and their inclusion in information systems for the benefit of human
development, the two key issues to be considered are that user requirements must be defined first, and that ther e
should be continuity with respect to both data and services.

141. Toreachitsfull potential for operationa applicationsin territoria, environmental and disaster monitoring,
satellite remote sensing must ensure the high revisiting rate needed for applications in support of sustainabl e
development. That could be achieved through coordi nation of orbital parameters between satellite operatorsin order
to ensure ahigh revisit capability. Such coordination could be done through CEOS, with active assistance from the
Office of Outer Space Affairs.

142. Efforts should be made to create awareness among managers and decision makers of the cost-effectiveness
of using satellite data as a tool for planning and management of environmental and development programmes. A
means of achieving that objective could take the form of a programme that facilitates access to satellite data ,
equipment and software, aswell as providing the training necessary for their use.

6. Promoting technology development and transfer
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(&) Satus: space technology

143. The transfer of technology encompasses al activities that culminate in the permanent adoption of ne w
techniques by the recipient. So far as space and space-related technologies are concerned, some of the areas o f
greatest need for devel oping countries involve technologies that are aready considered as operational technologies
in developed countries, the use and development of info rmation technol ogies being two such areas. The technologies
are related to computers, fi bre optics, satellites and telecommunications and facilitate, through the use of eectronic
networks, the rapid transfer, processin g and storage of all forms of information and data. Today, those technologies
foster globdizati on by increasingly underpinning al production and service industries. Notable among the priority
application areas for developing countries are the provision of health and education services.

144. Ancther areaof gresiest need isthe development of small satellite technology, which has strong potential for
offering alarger number of countries affordable access to space through the rapid development of fully integrated
national space programmes. Apart from the direct benefitsto be derived from specific space-technology applications
that can betailored to meet local needs, the existence of national space programmes can lead to the development of
new loca spin-off industries and actually improve opportunities for technology transfer both localy an d
internationally.

145. There is also a great need for use and development of Earth observation technologies and the analys s
techniques required for understanding and subsequently addressing global environmental concerns, such as global
warming, ozone depletion, loss of biodiversity, deforestation and desertification.

(b)  Issuesand concerns

146. Theeffectiveness of current mechanisms should be enhanced to alow collaborative work between countries
on globa environmental problems. A major concern isinadequate access to data and information that would, inter
alia, contribute to the nati onal implementation of international agreements and protocols, facilitate the formulation
of national environmental strategies having a globa dimension, and generally improve policy planning an d
environmental management.

147. A favourable environment, that is, traine d human resources in sufficient numbers, appropriate infra-structure
and ingtitutional arrangements, a suitable policy framework, long-term financial support and opportunities for the
involvement of the private sector, should aso be created to alow the transfer of technologies to become permanent
in the recipient countries. That would enable space technology applications in developing countries to become truly
operationd and fully integrated into de vel opment activities, as opposed to remaining, for the most part, intermittent
demonstration studiesinvolving technology transfer.

148. Thetechnology to betransferred should be appropriate and should be transferred on fair terms. The transfer
must combine both know-how and an understanding of the fundamental principles upon which the technology i s
based. Where appropriate, agreements should take into account the need to protect intellectual property rights.

149. The transfer of technologies that have immediate commercia vaue would be controversid. Technolog y
transfer has often been considered, particularly by law makers, as an action that could give an industrial advantage
to the recipient countries, enabling them to catch up with the donor countri esin lesstime and at less cost. Spacefaring
countries, however, would not risk losing their industrial competitiveness in the space industry, which, in many of
those countries, isfar from being a fully-fledged industry.

150. In matters related to promoting technology development and transfer, current mechanisms for cooperatio n
among developing countries are inadequate. The mec hanisms for donor organizations to finance technol ogy-transfer
projects at theregiond level, such asregiond information networks, are not sufficient, because of policy constraints
that heavily favour bilateral agreements.
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(c) Specific action programmes

151. Severd cooperdive, mainly bilatera, programmes exist between Statesfor  the development of small satellites.
A few developing countries have also made agreements with commercial entities for the transfer of small satellite
technology.

152. In global environmental matters, the maor initiatives include the International Geosphere-Biospher e
Programme (IGBP), the World Climate Research Programme (WCRP), the Mission to Planet Earth (MTPE) ,
DIVERSITAS and the Internationd Human Dimensions Programmeon  Global Environmental Change. Three global
observations systems, comprising both ground-based and remote measurements, have also been set up: the Global
Climate Observing System (GCOS), initiated by UNEP, the Intergovernmental Oceanographic Commissio n
(IOC)/UNESCO, WMO and the International Council of Scientific Unions (ICSU); the Global Ocean Observing
System (GOOS), being developed by UNEP, IOC/UNESCO, WMO and ICSU; andthe G lobal Terrestrial Observing
System (GTOS), developed by UNEP, FAO, UNESCO, WMO and ICSU.

153. A number of regiona centres for space science and technology education are being established throughout
the devel oping world with the assistance of the Office for Outer Space Affairs. Apart from fostering South-South
cooperation, the centres contribute to the building of local expertise and ultimately to the success of technology -
transfer programmes.

154. Inorder for technology transfer in the area of space technology and its applications to be successful, ther e
should be more emphasis on the transfer o f knowledge by training human resources at the basic level of science and
technology, rather than transferring hardware and software or operational and applicational technologies that may
have immediate commerdi a value. In order for a country to be able to fully utilize the transferred technology in the
form of hardware or software, it must have adequate infrastructure and trained human resources to receive an d
further develop the technology to meet its unique national development needs.

155. Technology trandfer from spacefaring coun tries to developing countries could also be promoted by providing
more training opportunities for scientists and engineers of developing countr iesin utilizing off-the-shelf technologies.
Such opportunitieswould be sufficient for the scientists and engineers from developing countries to understand the
direction of space technology development, which would facilitate the decision-making processin their countries,
in particular with regard to prioritizing the space-rel ated research and deve lopment activities to be pursued. Providing
such opportunities to developing countries may also expand market opportunities for the space-related industry of
spacefaring countries.

156. Aninternational mechanism needsto be evo lved which, while limiting the transfer of certain technologies for
military purposes, does not unduly constrain technology transfer for legitimate civilian benefit.

7. Capacity-building
(@) Satus: education, training and development

157. Theability to develop or even use space technology depends critically on the availability of human resources
with gppropriate knowledge and skills. Conceptualizing, designing and putting together systems for the application
of gpace technology require an even greater level of human capability. Ed ucation, training and development of human
resources are, therefore, of critical importance. These are part of overall capacity-building, which is the only way of
empowering poorer or less developed societies.

158. Experienceindicates that as education in the basic disciplines becomes more widely available, the transition
from such education to space applications can be brought about by project work, by on-the-job training an d
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experience and by workshops. Thus, a strong and well-developed conventiona system of education can provide a
good foundation for introducing or carrying forward work related to space science and technology.

159. Specific training courses, however, are required to develop capabilities beyond the general foundation. The
first step isto identify thetraining needs; inter national help in such a needs assessment would be invaluable, and the
United Nations could attempt to coordinate and give impetus to the provision of such assistance.

160. A mgor prerequisite for successful space science and technology applicationsin developing countriesisthe
development of various essential indigenous capacities, particularly human resources, within each region. | n
recognition of such a prerequisite, the Office for Outer Space Affairs, through the United Nations Programme on
Space Applications, has undertaken an initiative aimed at establishing regiona centres for space science an d
technology education, affiliated to the United Nations, in developing countries. The centres are based on th e
fundamental notion thet it isvital for developing countries to have indigenous personnel trained in the use of space
science and technology, particularly those applications relevant to their national development programmes such as
remote sensing, satellite meteorology and the use of geographic information systems, space communicationsan d
basi ¢ space science. Only then would the developing countries be able to contribute effectively to the solution o f
global, regional and national environmental and resource management problems.

161. Theinauguraion of the Centrefor Space Science and Technol ogy Education in Asia and the Pecific, affiliated
to the United Nations, took place in 1995. The Centre currently has its campus at the Indian Ingtitute of Remot e
Sensing (IIRS) at DehraDun, India. The Centre utilizes the infrastructure available at the Ingtitute for conducting
remote sensing and GIS courses and, a Ahmadabad, the Space Applications Centre for courses on satellit e
communications and satellite meteorology and the Physical Research Laboratory for space science.

162. Brazil and Mexico were selected as the host countries for the regional Centre for Space Science an d
Technology Education in Latin America and the Caribbean, affiliated to the United Nations. The agreemen t
establishing the Centre was signed by Brazil and Mexico in March 1997 and is currently being circulated to al |
countries of Latin A merica and the Caribbean for their concurrence. Plans for the establishment of such acentrein
western Asia and of one each in the French-speaking and English-speaking regions of Africa, in Morocco an d
Nigeria, respectively, are nearing completion.

163. In the case of central, eastern and south-eastern Europe, discussions between Bulgaria, Greece, Poland
Romania, Slovakiaand Turkey arein progress on the establishment of a network of space science and technology

education and research institutions. Experts from those countries agreed to work with the Office for Outer Space
Affairsto undertake astudy on thetechnica requirements, design, operation mechanism and funding of the network.

(b) Issuesand concerns. developing the physical infrastructure

164. The development of human resources has to be supplemented by the development of adequate physica |
infrastructure. The first step in developing physical infrastructure is to define needs, and that depends upon th e
overall needs of the country concerned and the defined or likely role of space science in meeting those needs.

165. Whilethe needs and possihilitieswill vary from country to country, experience indicates that it is best to begin
with the infrastructure required for applications, for example, computers and equipment for analysis of remot e
imagery, and then to move on (if required) to data reception facilities. Such an approach aso helps to produce the
quickest returns from investment in such infrastructure and hel ps to develop and expand locdl skills.

166. Financing of physical infrastructure is an area where international assistance may be needed, since suc h
infragtructureis often capita-intens ve. Multilateral agencies can play amajor rolein providing such financing, and
also in ensuring the inclusion of such infrastructure in non-space-related projects, for example, by including a
satdlite broadcasting component in an education project. The Committee on the Peaceful Uses of Outer Space and
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the Office for Outer Space Affairs need to undertake efforts at creating awareness about the need to integrate such
infrastructure facilities into other larger projects in the development field.

(c) Specific action programmes

167. In terms of education and training, the space sector will aways need young graduates from al levels o f
university education inawiderangeof disciplines: science, management, law, engineering, economics, architecture,
communicati on, medicine, finance etc. Space agencies, firms, large and small, and internationa organization s
involved in space emphasize that many young speciaists should complete their training by acquiring the tools that
will enable them to increase their efficiency in an interdisciplinary, international and, consequently, intercultura |
environment characterized by the following conditions:

(& Theeducation, in space-related fields, of professionals of all disciplines (education and training);

(b) The creation and expansion of knowledge (research and advanced studies and the training o f
researchers);

(©) The exchange and dissemination of knowledge and ideas to serve the world community through th e
development of space-related activities for peaceful purposes, the improvement of life on Earth and the expansion
of human activities into space.

168. Identifying suitable training institutions (within a country or region) is another task in which internationa |
assistance has an important role to play. In some case s requiring the establishment or expansion of such ingtitutions,
faculty development would be essential and international assistance—through financial cooperation in providing,
for example, fellowships and faculty training—desirable.

8. Spin-offsand commercial benefits from space activities
(@) Economic and societal benefits

169. Space activities incorporate some of the most important areas of high technology: computer software an d
hardware development, sophisticated electronics, telecommunications, satellite manufacturing, life sciences ,
advanced materials and launch technology. Space activities also involve some of the most significant issues o f
international trade and policy: global markets, gaining access to remote areas, government subsidized competition
and international standardization and regulation.

170. Withan estimated $77 billion in revenues and more than 800,000 people employed worldwide in 1996, the
globa space industry is one of the important economic engines of the world. A brief overview of the commercia
status of and trends in some of the market segmentsis given below.

171. Products and services derived directly from space technology as well asindirectly from the large number of
its spin-offs contribute in many waysto i mproving the quality of life of society. Some benefits are provided directly
by the technology, as in the case of communications satellites. For instance, satellite systems enable low-cost and
reliable access to telephony, high-speed data transfer, accessto the Internet, distribution of video signalsfor cable
and tdevison programmes and other mult imedia services even from the most remote aress of the world. The global
benefits for society consist essentialy in the remote access provided to alarge variety of servicesin such fields as
telemedicine, tele-education, telebanking and emergency communications.

172. Thousands of spin-off produ cts have resulted from the application of space-derived technology and are used
in such fields as human resources development, environmental mo nitoring and natural resources management, public
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health, medicine and public safety, telecommunications, computer and information technology, industria |
productivity, manufacturing technology and transportation.

(b) Satusof commercial and spin-off activities

173. Satdlite telecommunicationsis the most mature ssgment of the space mark et. According to some studies, from
262 to 313 communications satellites are to be placed in geostationary orbit between 1996 and 2006, with a n
estimated market value of $24 billion to $29 hillio n. To estimate the full potential market, the corresponding figures
for low-Earth-orbit and middle-Earth-orbit satel lite constellations for mobile telephony and multimedia applications
would have to be added.

174. Thecommercid market between 1987 and 1996 amounted to 36 sate llites launched on average each year. The
edimated market between 1997 and 2006 is expected to be 110 satellites launched per year. The total market value
for launching services from 1997 to 2006 is estimated a $33 billion, of which $21 billion correspond t o
geodtationary satellites. Firm contractsthat have already been signed account for 55 per cent of the $21 billion, with
another 6 per cent being considered as a captive market. That leaves 39 per cent of the expected market still open
for international competition.

175. Next to tdecommunications, remote sensing and geo graphic information systems may be the most significant
commercia applications. With the launch of 20 new remote sensing satellites expected by the year 2002, data -
collection cgpabilitieswill increase considerably. The new system swill provide users with higher spectral and spatial
resolutions. That will be combined with an increase in cost-effective computing power and data compressio n
capability. At the same time, applications will be more adapted to specific user needs and more user-friendly.

176. GIS will become an essential tool for analysing data as well as presenting information for market an d
geopolitical analyssand for diverse applications such as environmental studies and disaster management planning.
It is projected that the GIS market could reach $5 billion in sales by the year 2000.

177. In 1997, the various segments of the yearly worldwide civil Earth observation market have been estimated
as follows: $580 million to $620 million for the satellites, including both meteorological and remote sensin g
spacecraft; $230 million to $250 million for satellite launches, $60 million for sales of raw data; $280 million to
$300 million for terrestrid equip ment for receiving, storing and processing satellite data; and $830 million to $850
million for data distribution, processing and interpretation services and value-added products and services. Within
the next 10 years, depending on the development of some promising market segments (such asrea etate, utilities,
legal services, insurance, precision farming and telecommunications), the market is expected to grow by afactor of
threeto five.

178. Since 1993, the market for GPS equip ment alone has gone from about $0.5 billion to $2 billion in 1996, and
is expected to reach between $6 billion and $8 billion in 2000. Civil ground applications, already at almost 90 per
cent of thetotal market, will keep increasing (automotive navigation systems, geodesy, GIS, precision engineering
and emerging fields such as precision agriculture). The successisduet o the dramatic increase in the accuracy of GPS
and to the steep drop in prices of equipment. GPS is thus becoming an enabling technology fuelling the market by
offering accurate, real-time positioning data to be integrated with other types of information.

179. The use of GPS has become a true spin-off and its future growth will rely more and more on the consumer

market. In fact, the GPS services are expected to complete the transition from a stand-alone device to a standar d
feature integrated into avariety of multifunctiona products such aswirdess persona communication devices, leading

to amass consumer market with an average selling price per receiving unit of about $100.

180. Not all developments of space technology find their applications on Earth. Still being developed, spac e
manufacturing involves the use of the near-zero gravity and vacuum environment of space for the production
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processing and manufacture of materials for commercial purposes. That isavery broad definition which includes
suchindustrial and research activities as: the zero-gravity production of medical supplies, metal alloys, plastics or
glass; the processing and analysis of organic matter; and the study of the physiology and behaviour of humans |,
animals and plants in the unique environment of space.

181. New materidswill become possible smply becausethe absence of gravity allows for the creation of perfectly
even and consistent mixtures of materials with vastly different masses and densities. Those alloys would hav e
physica propertiesthat could not be duplicated o n Earth and could lead to the production of much faster computers,
smaler and much more powerful batteriesthat cou |d power future electric cars, aswell as many other new products.

182. Many ideas and strategies have been proposed and in some cases implemented in order to create spac e
markets. They include space adver tising and space buria services that are aready commercialy available. Tourism
in space may aso proveto be aviable market for new spaceindudtries. It is estimated that approximately 250 million
people worldwi de could be targeted as a potential market for space tourism. If the costs of the space infrastructure
are drastically reduced and the safety levelsincreased, tourism in space could be alucrative market for industry.

183. Another potentialy profitable space activity could be the disposal of nuclear waste and other hazardou s
materias. The digposd of hazardouswaste material has long been a problem for Governments and industries. With
the development of new technology and reduced costs, the potentia to transport hazardous materials far away into
space could become a redlistic and desirable option. Space might also provide an optimum location for orbitin g
platformsthat can be usad to transmit energy viaoptical mirrors and microwave technology. Solar energy or energy
from remote sources on Earth could then be directed to the locations where it is needed.

184. Space technology now represents an immensely valuable bank of know-how that is used by thousands o f
companiesworldwide to bring new products, proce sses and services to the world market a more competitive prices.

Such indirect effects of spacetechnology applications, which in the past were considered as by-products of research

and development, areincreasingly considered as pri mary effects and as ameaningful element of an industrial policy.

Non-space industrial sectors are more demanding of new technology, new processes and new materiasto remain
competitive in their fields. The origin of much of the new spin-off technology can be found in space industry.

185. Technology transfer and spin-off (that is, products and proces ses that have emerged as secondary applications
of gpace technology) programmes developed by nationd and internatio nal space agencies now demonstrate a market-
oriented gpproach based on demand and well identified market segments. Thus, space technology no longer appears
as aluxurious product and process, but as areservoir of potential solutions for industry.

(c) Issuesand concerns

186. While space provides a whole new realm of opportunity and a vast potential market for industry an d
businesses, it is till perceived by many as a fina frontier rather than an economic market ripe for expansion .
However, afundamenta aspect for the above an d many other innovative spin-offs to become redlity is the reduction
and minimization of development costs, thus making economy and efficiency a primary concern. For instance, i n
order to stimulate the commercialization of the potential market of manufacturing in space, the cost of developing
the basic space infrastructure must be reduced dramaticaly. Governments would also have to play arole i n
promotion, giving incentives and aiding the development of apri vate-sector presence in space, making it just another
place to do business.

187. Although activities such as space advertising and space buria services may become commercialy attractive,

there are scientific and safety-rel ated issues, for in stance, the impact of such activities on astronomical observations,

that need to be discussed at an internationd level. Scientific research  would also be necessary to determine the effects
that transmitting large densities of microwave energy from space to Earth would have on the atmosphere.
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188. Technology transfer and spin-off products and processes collectively make an enormous contribution t o
national economies, new job creation and industrial productivity. They also represent a substantial dividend o n
nationa investmentsin aerogpace research. Thus, the circumstances under which such a process could take place at
theinternationd levd (that is, th e identification of the technologies and their intended applications) require detailed
consideration leading to well-defined government and industria policies.

189. Problemsexperienced by developing countriesin the area of space technology transfer and spin-offs may be
summarized asfollows:

(@ Limited accessto information;

(b) Low number of specialized training centres,

(o) Lessefficient nationa technology transfer infrastructures,
(d) Lack of qualified suppliers;

(e) Lack of appropriate funding and investment opportunities,

(f)  Needto redesign off-the-shelf technologies available in devel oped countries to meet the specific needs
of developing countries.

(d)  Specific action programmes

190. Given the current geographic distribution of space activities, the benefits derived from space through th e
commercial use of space technology applications, technology transfer and spin-offs, are more concentrated i n
developed countriesand in afew of the technologicaly more advanced develop ing countries. However, space systems
areneutral from a geographic point of view, and they could favour relatively more the less advanced countries and
regionsand, thereby, have ardati vely higher impact on social, economic and human development of such countries
and regions.

191. Taking into account the importance of adequate access to space technologies and applications relevant t o
sustainable development programmes in developing countries, as well as mutual commercial benefits available to
both providers of technology and its recipients and users, international cooperation in the area of space technology
transfer and spin-offs should attract the particular attention of Member States. In that connection, the appropriate
internationa legal framework, covering such issues asintellectual property rights, trade marks, copyright, foreign
licensing and export control regulations, is essential to foster international cooperation in the area of spac e
technology and spin-offs. The United Nations should take the initiative to create such aframework.

192. In order to attract investments, vital for the success of technology transfer projects, the political will an d
commitment of national leaders for the introduction of new technology should be apparent. Political, social an d
economic stability would also greetly enhance the possibilitie s of foreign investment in emerging markets. Incentives
to encourage both foreign and local investors should be given to stimulate the adaptation of technologies acquired
from abroad to meet local needs.

9. Promotion of international cooperation
(@) Satusof international cooperation

193. The fading away of cold war tensions during the last decade has dramatically atered the way in which th e
spacefaring countries of the world conduct space activities. Vauable resources that once were subject to riva |
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strategic considerations are now being used to foster greater cooperation. The rapidly changing world economi ¢
landscape has provided the context and impetus for closer cooperation between States moved by anew sense o f
urgency about long-neglected globa problems.

194. Internationa cooperation has created a mindset whereby al those involved in space activities have come to
recognize both the advantages of working together to identify common goals and the need to optimize existin g
resources, financia and otherwise. With budgets for space p rogrammes in major spacefaring countries shrinking and
agenerad skepticism among thegenera public about the relevance of anumber of space activities, it has never been
more critical in the history of the space age to stimulate and encourage international cooperation.

195. Presarving the environment, the advent of the information age and continued exploration of the solar system
are just some of the important global issues in relation to which space technology can play aleading roleinth e
coming years, and many multilateral mechanisms already exist to promote grester international cooperation |,
particularly with a view to assisting developing countries. Other activities may require the creation of suc h
mechanisms, but there are a multitude of obstacles preventing grester cooperation.

196. Without continued efforts at internationa cooperat ion, smaller countries and developing countriesmay never
build up an adequate scientif ic and educational base for sustainable space technology and application programmes.
Many nationa space activities, such as satellite communication s and broadcasting, require international coordination
in order to function successfully. Moreover, international cooperation can enhance transparency in space activities
and further the establishment of new institutions and confidence-building measures to deal with a growing number
and complex web of regional crises.

197. Internationa space law as developed by the United Nations through the Committee on the Peaceful Uses of
Outer Space reflects the importance that is attached to international cooperation by the international community in
the use and exploration of outer space. Sofar, five treaties and five sets of legal principles on matters relating to the
pesceful uses of outer space have been elaborated through the United Nations. Each instrument lays great stress on
the notion that the domain of outer space, the activities carried out therein and whatever benefits might accru e
therefrom should be devoted to enhancing the well-being of dl countri es and al mankind, and each includes elements
elaborating the common idea of promoting international cooperation in outer space activities. The concept o f
international cooperation also received Significa nt attention in General Assembly resolution 51/122 of 13 December
1996, entitled “ Declaration on International Cooperation in the Exploration and Use of Outer Space for the Benefit
and in the Interest of All States, Taking into Particular Account the Needs of Developing Countries’. Clearly, the
role of internationa space law in promoting international cooperation in space activities is extremely important.

198. Beyond thework of the United Nationsin the area of space law, ma ny States have adopted national legidation
governing their activities in outer space as well as their goas for international cooperative ventures. Othe r
intergovernmental organizations, particularly those within the United Nations system, are also contributing to the
legdl regime governing international cooperative activities. Among them are the International Telecommunication
Union, the World Intellectual Property Organization and the International Atomic Energy Agency.

(b) Issuesand concerns

199. As with many other instances of technology transfer and cooperative projects, a primary issue isthat th e
recipient should have the capability of sustaining or maintaining the technology long after the donor has gone .
Educating and training scientists and othersin the user community is essential to ensure that the technology is used
to itsfullest extent.

200. Environmenta monitoring appearsto be the m ost promising discipline for the pursuit of greater international
cooperation. It is now universally accepted that Earth is a unified system, with events in one area of the plane t
potentidly affecting another. Thus; it i s currently beyond the resources of any single agency or country to undertake
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the comprehensive programmes required to unde rstand the science of the Earth system in all its aspects. In addition,
objective scientific data is reguired in order to make sound decisions and credibility depends on internationa |
participation in the scientific process.

201. The growing role of private industry in space activities and the parallel decline in government funding fo r
pace programmes are aspects of another issuer eflecting overall economic trends. In that connection, it isimportant
to recognize the private sector as a potential partner in future activities by identifying potential projects that could
benefit from its participation and to encourage its involvement.

202. Gregter involvement of the private sector is linked to the cost factor of many space activities, which has two
aspects. firgt, the cost of acqui ring necessary data or technology; and secondly, the cost of pursuing space activities
themsalves. For most developing countries, the mere acquisition of expensive data setsis an insurmountable barrier
to greater participation in space activities. As more private firms enter the data provision service, market force s
should drive down costs and make the data more widely affordable.

203. Intermsof project costs, especially for large, unmanned space exploration missions, no longer can asingle
country pay such ahugebill. The international space station provides an example of 18 States pooling resourcesto
share the technological and financial burdens of a project that will have wide-ranging benefits for all humanity.

204. Access to data is still another related concern, especially of developing countries. Access is sometime s
redricted because of, ironically, commercial considerations. Commercia applications of Earth observation data or
advanced technology satellites that could benefit commercial firms may require a State to consider restricting data
availability to international participants, thereby reducing international participation. National security concerns
especidly in light of the high-resolution capability of current remote sensing satellites, are another reason fo r
narrowing data access. Information acquired by such means may have strategic value and security implications ,
particularly if the information is commercialy available to third parties without the consent of the State unde r
satellite observation.

205. Throughout its hitory, the Committee on the Peaceful U ses of Outer Space has dealt with some of the above-
mentioned matters and other current issues, such asremote s ensing, direct broadcasting and the use of nuclear power
sourcesin outer space. Theresultsof itswork are embodied in the five treaties and five sets of principles governing
the peaceful uses of outer space. Recently, however, the programme of work undertaken and the number of topics
discussed by the Legd Subcommittee, theleg a and regulatory arm of the Committee, have been reduced. Theitems
that do remain on the agenda continue to be debated with no end in sight. Although a new agendaitem has bee n
introduced for the 1998 session of the Legal Subcommittee, calling for areview of the status of the existing legal
instruments on outer space, internationa space law has not necessarily kept pace with rapidly changing spac e
technologies. New, highly technical issues, such as space debris and the use of nuclear power sourcesin space, as
well astheissue of reinforcing intellectual property rights, pose many challenging legal questions and may require
the elaboration of common standards and p ractices to ensure that space activities are carried out in a systematic and
orderly fashion. Such complex issues call for creative and flexible solutions.

(c)  Specific action programmes

206. Support for various programmesis often dependent upon ho w much and what type of information about them
isavalable. In many countries, the generd di sinterest in, or even skepticism about, anumber of space activities that
has been observed among the population at large and government leaders may be attributed to the inadequat e
dissemination of information about the practica benefits of man y space technologies. Better information about those
benefitswould probably increase the levd of interest in making more extensive use of space technology applications
in development programmes.
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207. Tothat end, leaders within the pace community of space faring countries, including policy advisers and heads
of gpace agencies, should stressto their Governments the value of international cooperation to obtain the practical
benefits of space technology in support of domestic econom ic and political objectives. As arelated element, advisers
and heeds of agencies should recommend that serious impediments to international cooperation should be lessened
and eventually removed.

208. Education and traini ng efforts need to be strengthened and supported. For developing countries to make full
use of space technology, they will need to develop national capabilities rather than relying on foreign experts and
suppliers. Many bilatera exchanges and multilateral programmes, such as the centres for space science an d
technology education being established in all regions of the world with the assistance of the United Nations, ar e
offering scientists and other users an opportunity to build up, in their o wn countries, a foundation of human resources
equipped to use and further develop acquired technologies.

209. Appropriate existing international mechanisms should be used to explore the further development of space
technology applications that have a high potential for success and that contribute to meeting global needs. Where
such amechanism does not exist, one should be established. Such applications include but are not limited to:

(8 Cooperative telecommunications efforts, especialy those of benefit to developing countries, usin g
existing facilities and satellite capabilities;

(b) A new navigation satellite system, based on user fees, in the event that the free use and availability of
the Global Positioning System is discontinued;

(c) A disaster mitigation system, using scientific, Earth-observation, data-collection and mapping satellites
coupled with a near-real-time data fusion and distribution system.

210. Nationd space agencies should shareinformation with each other on their processes for selecting and funding
prospective space science projects, thus removing an impediment to expanded space science research.

211. No mechanism currently exists for defining and coordinating the needs of the user community in Eart h
environmental monitoring activities. An independent body or mechanism that could facilitate the coordination o f
needsin that field between satellite operators and users would be more effective and could provide a unified set of
data requirements to help in designing and operating future Earth observation systems.

212. Matters pertaining to space law permeate virtually all aspects of international cooperation. Unfortunately
most States haveyet to retif y or sign the various legal instruments governing space activities elaborated within the
framework of the United Nations. The intention of Member States to review the status of the existing lega |
instruments is a first step towards promoting wider adherence to the treaties and principles and should at leas t
stimulate discussion on the var ious shortcomings of the existing body of space law. Subsequently, the international
community may also realize the need to elaborate new technical standards and recommend practices that take into
account the many technical developmentsin the space activities of today.

Notes

See Official Records of the General Assembly, Fifty-second Session, Supplement No. 20 (A/52/20), sect. I1.E.



