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Prof. Kusru, His Ex.elen.y, the Ambdssador of Getuan!, Dr.

Stethak Von Wetck an.l Distinsuished ,fle,nben of the audience.

I am indeed very grateftl for the opponunity to speak on "Future

Trends in the Exploration, Use md Misuse of Outer Spacer', a subject which

is as vasi as space itself and which, more thm any other discipline, will

dictate the couree of humd history in the next nillenniun. My own

connection wirh Germdy soes a lons way back. I knew Dr. Von Braun

very well ed in fact we were Co-ChairmeD of an imponant Space

Conference inTexas inthe 1980s. Even prior ro thal, during my tenu.e as a

Post Doctoral Fellow at MIT in rhe late sixties, I was a colleague ofDr.

Reimar Lust of Germany who was the past President ofthe Elropean Space

Agency and now is the Cbainnm ofrhe Humioldt Folndation. Wehadtwo

other illustrious colleagues workjng with us at the same time, Dr. Mnoru

Oda of Japan and Dr. Ken Mccracker fion Australia, both ofwhom played

a stellar role in the development of space aciivities in rheir own coutries.
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The coopention of ISRO with the Space Agency of Germdy DLR

has been outstanding over the yees. What started as a one way street for

th" naininC oi)oLnC lsRO s.,e.L(rs n (Je-nal sp4ce Fslablislxnenls hds

now grown to become a two-way street involving, as the Anbassador

stated, launching ofdre Geman remote sensing pay-load on our satellites.

Tlis is to be followed by the lamching of the Gen an buih satellite on our

PSLV in the next few months. The data fiom our remote sensing satellites

IRS-IC and IRS-ID, which de undoubtedly the best remote sensing

satellites in the contempoEry civilid world today, are now reguldly being

rcceived in Germdy, through a cooperative anangemenr. This is the

second such ground starion to be established in a forcign country, alter the

EoSAT station in Normm, Oklahona in USA.

2, Developmctrts ib Sp.ce

(

As we enter rhe third nillennium, we may look back at the amazing

discoveries dd develolments, in rhe field of space scieDce and technology

during the tast four decades. since the birth ofthe space age initiated by the

launch ofthe Russian Sputnik in 1957. My fiiend Prot Kusro refered to

our planet earth as a global village, because as we view the earth fton the

vastness of slace, it is r"uly a snall village. While space has no doubi

established hxnan comectivity across th€ entire planet erdendine even to

the remotest comere ofthe world, the real question is what is lhe naiue of

this globai village ? I will cone back to this question a little later.
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The rapid developnenrs in space technology spured initially by the

severe competition between the two super lowers prcvjded a great impetus

to space science resulting in speclacular discoveries. Space technology

opened up the entire window of the electromagnetic spectrum io the

scientists who were till then essenlially viewing the Cosmos through the

intervening annosphere primarily in the narow optical window. This

enabled space scientists to discover entirely new celestial objects in the sky

which were predoninanrly emitliDg radiation in ihe ultra violet, initred, X-

rays dd GatnmaRays. Exotic celestial objects like Pulsars, Neuton Stars,

Quasds and even Black Loles, which were not even dremt otr, wer€

discovered in quick succession takng advanrage ofihe availability of space

platfoms. Scientists could trace back the history oflhe univene all the way

to the so called Big Bang beginning lhough the faint microwave remEnt

fion the birlh of the universe and extend theii vision to rhe end of the

uiverse. Today we are excited abour the possibility of life on Ms. A few

planetary systems, other than our oM, have been discovered adding to the

sleculation on the existence of intelligent life elsewhere in the universe.

Plmets and Planetary atnospheres, conpac! objects and galaxies, stars as

they are bom and those which are ex?loding have all now becone

accessible to us. While we did not even know that Earth had a

magneiosphere, now we are able to look at magnetospheres of solar system

planets, dd distant stds.

(.

It was Prol Ludwjg Bierman of Gemany who orisinally

hypothesized the existence of continuously blowing supersonic llasna
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strem, tater named as solar wind by Dr- E- Pdker, by examining the

dynmics of comet tails. The successful discovery of the coniinuoxsly

blowing solar wind oozing out ofthe sun at a tremendous velocity of 300 to

i000 kms per second by Mariner-Il in 1966, with which I was also

associated, provided the first clear proof of its e stence. Very soon it was

clear rhat this tenuous plasma steam js what provides rhe enereetics for

many of the slectacular phenomena happening on the Earth, such as ihe

magnificent aurola, nagnetic storms, eleclrical bieak downs, etc. We now

know that Venus is so hot, that even lead can melt. Even more, wirh the

sulfiuic acid raining all the time, it is such a hell rhat I do not think,

anybody would iike ro go there. We have b€en able to virlually slare ar

Comet Haley from tle Ciotto spacecraft and look at its physical and

chemical composition. we have already begun discussion on Kuiper

Express which will take a close look at the asteroid belt. No doubt, in noi

distmt future, we will be able to rcalise rhe drean of Tsilkovasky, who

prophesired that "One day we shall be able to ride on the asteroids". Space

technology has olened up the entire universe providing us, for the first time,

a proper perspective of the sisnificdce of humd beings on this planet.

Hopetully, we will not only discover life bul even intelligence elsewherc nr

the univeise in the coming decades-

I

Even more impotant is the ability of space platfoms io take a

synoptic look at rast areas on the eanh which has enabled us to utilise space

technolosy capabilities for conmnicaiion, navigation, education,

nereorological forecasting, disaster management, management of natnral
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resources dd enviromental noniroring. Successtul application of space

remote sensing for looking ar land use, agricultunl monitoring. ocem

dynamics, mineml prospecting, urbmisation and enaironmental degradaiion

have enabled space scientists to iniriare slstainable integraled development

at micro level. Continuoxs monitoring of indease in green house gases,

ozone deplelion, global wdnins scendio, coastal area degradation and

deforestation have provided rhe quantitative estimate of the alaming

manipulation of our environmenr by anthroposenic activities. The global

conference on envirormenl held in 1992 at Rio wd primdiLy to tocus oD

the environmental aspects of anthropogenic activities, which, if left

unchecked, could resuh in the destabilisation ofthe green house equilibrium

with catash-ophic consequences io the humanity as a whole.

Remole s€nsing and meteorological saiellites have become invaluable

Ib. providlng timely lnfomation on natural disasters to enable us to take

appropriale steps in terhs of disaster mmagement and also evohing

strategies, involving st ctural changes. for long term mitigation of such

disasters. Spectacular progress has been achieved in rcmote sensing

technology which is already providing repetirive imageries at 5 meter

resolution and is expected to provide I meter resolution imageries in rhe

next couple ofyears. Ocean monitoing satellites are providing information

on the dynamics, temlerature distribution, surface winds, moisture content

and phyto-plankton density across ihe ocem. These inpurs derived using

optical as well as active mifowave remote sensing tecnniques de not only

providing vital inputs for meteorological forecast but also in ideDtifying

(.
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areas of fish rich shoals to maximise fish catch. Rapid developments in

silicon technology, cohpurem, power sources and inertial systems have

resulted in substantially reducing the weidt ofthe saiellites. 500 kg. class

ofmini satellites, 100 kg. class of micro-satellites and even 10 kg. nano

satellites have already become operational to cany out limited application

nissions in a cost effective way. Space scientists now talk of femto

satelliies of a few grams to nicro grans which could be launched in tens of

thousdds, as a swdm of mosquitoes, the output from which could be

.onbinpd usinA well knoq apcnurc synrhes s re.lniques. ll u" adoing ro

d1e rommce of space exploration.

Space technoloey h6 virtually revolutionised global communication

by iniiiating the so calLed third wave infomation revolution. Information

revolution in turn has been respoDsibie for the energence of a demassified

sociery which is primdily based on specialised production centers,

segmented nich markets and customised serices as agains! mass

production, mass neufacture, mass distributio!, mass entertainmen!, and

mass educaiioD, chancreristic of the second wave indusnial revolulion.

With information being generated at the rate of 20 trillion bits a day, we

necessarily need information on information or so called secondary

inftmation. Informaiion and dalabases have become our modem

encyclopedia. Developmen! of powertul global as well as national

infomation iniistrucrures, which can be quickly accessed at will anywhere

on ]and, air or sea has become imlerative for alt nalions and industial
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enrerpris€s wishing to successtully compete in the knowiedge based Slobal

Satellite communicarion era begd in 1965 \tilh lhe launching ofthe

Early Bird, the first communication satellite which hadjust about 240 voice

channels. Spectacular developments in digitaL compression teclrniques and

satellite technology have made it possible to lrovide satellites with a

calacity of20,000 voice chmels in addition to tbe TV chamels. Thuks to

digital compression techniques, it is now possible to trasnit video at 4

mesa bils/second md CD quality audio at 32 kilo bits per second.

Developments in ieresrial communication syslems have resulted in local

dea netwoiking which conbined wilh satellite communication has become

the backbone of multi nedia serices across wide area and neiropolitan

area networking systems, with satellire based VSATS providing the

comectivity. While Internet connunication plovides the link to the outside

world, Intranet and Extranet systems have paved the way for vinual private

networkng. Global ftobile pedonal communication systems with low

earlh, intermediare and even geostationary satellites ar€ being introduced.

The distinction between audio, video. data and nessage has conpletely

veished due to the confluence of powertul conpute$ md communication

techology. Video on denand, DTH, bandwidth on denand have become

the buz words ofnodem communication society.

(

Satellite communicatioD mdket is predicted to grow from the present

base of $80 billion a year to over $3 00 billion ayearby2010. The greatest
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expansion has to be necessarily in ihe developing countries because oftheir

poor iDfrastructure. In India alone, the number of lelephones. for eMnple,

thar will be added in the nexi 10 yeds to ino€ase the telephone densiry

fiom the presenr 1.4 per 100 ro say 8 or 10 per 100, will be more than the

number oftelephones that will be added in all the developed counlries pu!

together. The gowth mle of VSAT networkins, which has been doubiing

every yed, is a cled exampje of the expansion which is likely to happen in

developing counrries. No wonder the global m&ket h focusing its mdket

expansion particularly in India and Chira, the two larse developins

countries wbich are poised on rhe dneshold of connunication explosion.

The over crowding ofthe geostationary arc at 36000 km. above the

equatoi where all geosiationary commuDication sateilites de located was

considered io be a liniting frctor for a long time. Technology solutions

such as ftequency reuse, use of multiple lolarisations, collocation of

saiellires. shift io higher fiequencies etc., have greaily eased the problem.

Use of digital compression teclniques have made it possible to use one

transponder for broadcast sewices where ten were needed earlie. thus

considerably lessening the demand as well as cost of the space segment.

Global and regional personal mobile communication Systems, in

combiration with cellular systens, have made the dJem of providing

hund comectivity aDywhere across the world on land, air or sea into a

reality. Digital audio broadcasring has already become operational ove.

Aftica with the operationalisaiion of Afiistar and within lhe next year is

exlected to become available over the Asid and American continents.

(.
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With the GPS based navigation systems stead;ly gaining in

importance over the last trvo decades, the concelt of fiee fligbt whlch has

been the goal of every aeronaxtical ensineer, is poised to take ofl Free

flight concept is based on the use of GPS system for navigation, along wilh

collision avoidance lechnology and geogmphical informalion system which

allows rhe flight commander to choose his own flight path without

requiring ATC control. With the avoidance of humsn inlervention which is

prone ro eror dd the pilot's ability to choose oplimal path, free flighi could

not only be exlected to be safer but also result in at least 25% saving in

It is now wid€ly recognised that the second wave indusfial revohtion

was esse ially based on maximising the outpul wilhoul cding for the

consenation of natural resources md hence was b?sically uNustainable. If
only we had carefully conputed the economic benefits taking inio account

( , the erternaLisation factors, we wolld have recognised that historically

humankind has taded its collective hunm labour against nuch larger

eniirlement of commodity hxndles, the negative balance b€ing accouled

against over-exploitation ofnatural resources. The geen revolution has no

doubt helped in increasing the global food grain outpDt ftoh about 600

milllon tons in 1950 to almost 2,000 miilion tons in 1995. OnIy one lhird of

this inciease is due to increase in the area of cultivation, lhe rest being

3. State ofthe GlobalVillage
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altributable to increased irigation, use of hybrid cultivds dd applicatio!

of chemical fertilizers ed pesticides. However, the negalive repercussions

ofthe v€ry green revolution due ro extensive water logging, inadeqlate

dminaae dd indiscriminate use chenicals and fertilisers have resulted ir
rhe serious degradation of over 1200 nillion ha. of ldd globally.

widesprcad deforestation lo the tune ofalmost 17 milLion ha. per yed has

caused severe soil erosion, resulting ;n incresed run-off of ra;n

precipitatior! lad degradation and lack of adequate water recharging all

Over 100 nillion ha. of prine agricultural ldd in IDdia today is

degraded. The once fbrtile belt of agricultural area in the Indo Gdgetic

plain bas becone hishly saline. As a rcsult 60% ofsxgdcme srowirg arca

in UP and Bihat produces only 3 0 tons/ha., just one third of that produced

in Kmataka, Mahdashtra and Andha Pradesh, which yield on an average

90 tons/ha. Waier management particularly in the developing courries is so

bad that nedly 25% of the people do nol have access to clem drinking

water. Every day 25,000 people die due io water bome diseases and almost

one-fourth of the global population have become susceptible to malarial

infection. Increased soil erosion ftom one ion per heciare to almost 10 tons

ler heciare due to severe deforestaiion has made Braimapuha, the largest

sedinent carryins river nr fie world.

While the availability of additional ldd for agriculiure has dwindled

to less thd 0.2% ler year, the potenrial for increased inigation is linited,



the population in the developing countries conrinxes 1o grow exponentially.

Even the most optimistic estimates indicate thar the Slobal population by

2050 is likeiy to reach 11 billion of which over 9.5 billion wiLl be rcsiding

h the developins comlries. The explosjve srowth in populalion is

primarily confined to the developing nalions which are already suffeing

fton large scale illireracy, poor agicultuml productivity, indusirial

backwardness and poor quality of life. The population in India is expecred

to cross 1.6 billion by lhe niddle ofnext cenlury. Even a! the present level

of per capita food inrake ofjusl 2400 caloies ler day, which is nuch less

than ihat rccommended by FAO, the developing countries are forced ro

import over 120 million tons of food grains. Even assuming the $o$th in

food grain prcduction conlinues ar 2% per year, wlich is a very optimistic

assumption, the developing countries would need to imlort over 400

niliiontons offood grains by 2050. Indiawill have to nnlot 30-50 million

tbns of food grains per year by 2020, even assuming lhe gronah of food

productionto codinue at 2.7% peryed.

(,

While space has shrunk tine md distuce transfonning our planet

into a global village, the quesrion we have to ask is what is the reai natnre of

this global village. It is certainly not a homogenous happy viLlago, where

everyhody on the planet is assured ofa ninimal decent qxaliry oflife. 80%

ofthe global popularion rcsiding in lhe develop;ng countries, contribute to

less iban 15% of rhe globaL GDP with just 20% of the people in the

indushialised world accoutins for over 85% ofthe global GDP- Typical is

the case of India which while baving 16% of the global population



possesses only 2% of lhe area, accounls for less than 3% of lhe global

€nergy production and conlributes jlst to 1.2% of the global GDP. The

mual per capita income in India which is around 400 dollarc is less thm a

fodieth of that in US- The amount ofper capita aEble land available in

India is jusr around 0.15 hectarc. as asainst over one heclare in developed

countries. 45% ofthe Indian lolulation continue to be illiterate and 25% do

noi even have access to cled drinkins waler. The agrjcultlal productivit

in the developing nations varies between 0.5 tons to 2.5 lons per hectde, as

against 4.5 tons ler hectare in industrialised nations. Considering the

explosive gro*th of population in the developing nations, the Sreatest

challenge in rhe coning decades is gohg to be to provide adequate food,

health, economic ad enviromentai security io all ihe people in the world.

The question is can space technology Fovide solutions to evolve a truLy

equirable global villase.

In the modem era where science ad technology has become the most

(- powerful curency of power and ability to instdtdeously access the vast

information and daiabases has become vital for competing in the globaljsed

ma*ei place, il is only lhe optimal use of the developments in space

conmunication tha! can provide the compdaiive advdlage to a Dation in

achievins economic securily. Widr the phenonenal developnents in the

growth of satellile cohmunication, hdia today has the necessary

inft6trrlchrc io eslablish the required human comectivity adoss the entire

4, SDace for SustaiDable DeveloDm€nt
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nation. The poor export market ofjust around 40 billioD dollars a year md

the low productivity and efficiency of our industrial infiasinrcture, rated a

tow 39 mons 80 itrduslrial nalions, is partly du€ to the earlier enphasis on

inwa.rd booking import substitulion policies but ldgely due to the prevalent

large scale illiteracy. The liberalisation policy adopted in 1991, ifsincerely

followed, will help us in slobal compeiition and will also release a ldge

part ofthe public tunds for tackling societal problems such as education,

soitation, environment, dd healrh care through piivatisation of trosport,

conmunication dd energy infiastructure, on which so far alnost 50% of

ple outlay has been expended.

Eradication of large scale illiteracy and in parliculd female illiteracy

is nolv universally recogised as rhe key to development. Accuinulated

evidence clearly indicaies rhat family plmins can only be successtul by

inproving fenale literacy. Sianins with SITE prosrmne in 1975 India

has nade considerable prosress in the use of satelliie reclnology for

providing disrance based developmenlal education to femote areas. Recent

experimenis conducted on a sFall scale have established the feas;bility of

one way video and two way audio distance education centeres tor providing

locale and culture specific convenrional, continuins, as well as slecial

education even !o rcmote area topulatjon. A fairly laree scale er?eriment

to disseminate a wide vaiety of educational progmmmes on health,

hygiene, family plaming, enviroment ad better agricultDial pacrices to

the predomindtly bibal population in Jhabua District ofMadhya Pradesh is



now being successtully catied out. The answer to lhe massive problen

eEdication of illiteracy truly lies in rhe larse scale impleme tation

diJmce educdrion usins dedicarcd sdtelli'es

The only way to ensure food securily to the people is by substantially

increasing the productivily, on a sustainable basis. The food grain

producti ty, on an average, in India and in mosr of&e developing counliies

is around 1.6 to 1.8 tons per hectde, much less than that realised in

industrialised countries which have achieved a figure of over 4.5

tons/hectee. Calculations indicate that the productivity lLgurc in India and

other developing countries has to reach a mininun of4.5 tons per hectare

by 2050, if large scale sta$ation is to be avoided. Such a developmenr hd

io be completely susiainable which meds it must b€ accompanied by

adequare measures for conservation of soil, conserarion of water and

respect for environmental idegrity. Initiarion of susiainable iniegrated

developmeni requires the combined use of biotechnological and space

inputs. vital informarion provided by space remote sensins on soil

moisture, soil rype, landDse pl.lciices, agriculture, vegetalion, command area

inigation, waste land configurarion, flood and drought disasters need to be

carefully analysed for each waiershed to evolve slrategies for conservation

of soil and water. Combining space inputs with biotechnological inputs

involving dwarf vdiery of hybrid clltivars, genetic seeds, integated !es!

and fe ilizer nanagenent slrat%ies and appropriaie fertigation gactices il

is lossible to achieve enlunced prcduclivity of food grains- Continuous

monitoring ftom space will provide advance itfornation on the onset of dy

!
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degradation enabling us to take appropriate mid-cowse corection, thus

ensurinA the long tem sustainability of agricultural placlices. Actual field

experience gained fiom rhe iniliation of sustainable integrated developmenr

straregy over a nunber ofwaterheds in India has clearly demonstrated rhai

it is indeed possible to double food grain production over the next 20 yeds,

by combining bio technolosical inputs with space remote sensing derived

5. Misuse of Space - Inienational Mechanisms for Preventing

UN-COPUOS iook the first significanl srep in the

Phenonenal developnents in space technoloey have tully established

their capabiliry to inprove lhe quality of life of people by providing the

mosi effective means for communication, broadcasting, navigation,

eradicatioD of illireracy, inproved weathe. prediction, disaster monitoring,

mdagement of natlral resources and initiation of sustainable integrated

development. However, like any other sopbisticated technolo&y, space

technology is also prone to nassive misuse. The eslablishment of th€ llN

Coruniitee onPeacetul Uses ofouier Space (LJN-COPUOS) in 1958, which

has 61 Menbef States, was essentially to regulale lhe use ofspace for

peacetul purposes dd ensure that alL nations benefit ftom the use of this

developnent of Space Law in 1963, with the adoption of "Declaration of

Legal hinciples Goveming the activities ofstates in the exploraiion and use

of outer space" which is often refered to as the Magna-Cada of Space

Since then, IJN-COPUOS assisted by its rwo sub comittees, the scjentific
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and the legal subcommittees, has adopted iLve mxltilateral treaties which

include agreements on the rescue of Astronauts, internationaL liability for

danage caused by space objects, registralion of objects iaunched into outef

space and the agreenent goveming activities of states on the Moon dd
Celestial bodies. In addilion to the five trealies, four sels oflegal princilles

governing the activities of state in the exploration aDd use of outer space,

use of atificial satellites for iltemarional direct television broadcasting, ihe

pinciples relating to remote sensing of ealh fiom space and the use of

Nuclear Power source in outer space, hav€ also been agreed !pon.

Responding to the needs of the corntries dd realiiies of the day, UN-

COPUOS was successtully demodatised two yeare ago, with chairmatship

of LN-COPUOS going to a developing country for rhe first time in ils

history. As you are all awde, I was undimously elected as the Chaims

ofUN-COPUOS in 1997-

Even though the memberehips of UN-COPUOS is as of now hnited

to 6l countries, under its overall direct;on rwo LII]ISPACE Conferences

involving all Member Stares of the world, the first in 1968 with Dr. Vikam

SaEbhai as the Scientific Chairman of LD{ISPACE I and the second in

1982 with Prof. Yash Pal as the General Secretary. These two Conlbrences

were instrumental in bringing awdeness of the potential of space

technology applications to th€ entire world and actively promoting

intemational cooperation to enable the vast benefits of space lechnology

applicaiions reach all countries, developing countries in pafticu1d. The fall

ofthe Berlin Wall, fie end ofthe cold war and increasing commercialisarion

(



of space techlology includnu the launch scenario have opened up new

opportuities for all counhies to benefil fton1 sp.ce. In the meanwhile lhe

number of countries utilising space lechnolosy has also increased

substanrially, even rhoush the degee of utilisalion and capability difers

widely ftom country to country. Notwirh$anding under the changed

intemational order, UN COPUOS stroDgly felt the need to organise a third

UNISPACE Conference open to the participation of all the Mehber Stales

oflhe world in Ju y l9oo. hdera) chahmrnship.

\ The ouler space treaty defines a launchiDg state as the staie providing

for the launch vehicle, the stare whose spacecraft is launched or the state

ilon whose teritory the lauching takes place. With commercial entities

taking over the fabrication of spacedafts md latrnchiDg them and the scene

of laurching shiiting to platforms on the olen seas, need h6 arisen to

iedefine the outer space treary. Wlile rhe Spac€ Chartef states ihat space

shall be used for peacetul puposes atrd for the benefit of all nations, the

definition of peaceful purposes continues to be a mar.er of interplelation-

Fonunately the chaner forbids rhe placing of nuclear weapoDs dd weapons

ofmass destruction in space. Unlike the Moon dd the celestial bodies

which have been reserved by common consent for 'exclusively' peacefirl

puryoses, the word ' exclusively' is deleted as fd as the Ealth's orbit is

colcemed. This has aL, o,n8;cally leg:Lirn:1ed sp)ing zs d necPssary mears

for keep;ng watch on non-peacetul activiries. Rapid developnents in

rechnology now allows one to virtually look at somebody else's backyard,

rkough elecrronic, oprical, micro wave and infra red eyes.
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knowledge derived ftom remotely sensed informarion on nineral wealth,

agricultural production, econonic aclivities ovei other colnrries for private

plofit or expioitation has nade a number of developing countries, which do

not possess adequate expertise, very vulnemble. The misuse of direct

broadcasting liom slace for cultuEl invasion of lraditional societies is no

more 3 fiction.

Appropiation of the geostationary arc ar 36,000 km above the

equator, fron where all geosialionary comnxnication satellites operate, has

been dd continues to be based on 'first come, fi6t sered' principle. The

developing countries who were late in taking advantage of the benefits of

space technolosy today llnd themselves in a precarious position, unable to

gei a slot allotted fof operatng their own satellires. A number of equato.ial

colnt.ies, on the other hand have put in a territorial claim for the

geostationary arc above their county based on argumenls of sovereignty.

The dema.cation belweeD air space or delimitalion of space still remains an

open quesiion. In the neanwhile, a few nations have either already

obtained or filed for a number of slots in the geoatationary arc which they

may not be able to use. Notable example is Tonga which has filed for 27

slots. Unerhical, real estate selling of geostationarf slots have already

begun. I am aftaid many ofrhese issues will continue ro be debated in the

years to come and some more new issues will be added ro fie lisi. The

brighter side of the Dicture is that we have a mechdism where all

nultilateral issues can be debated and a rcasonable solution could be

holetully folmd to ensure peaceful development of space activities.



Whereas lhe space liabiliry treaty is reasonably clear regarding the

liability for damage to propeiy and people on the earfi, ih€ liability for

damage to space objecis, which has now become a distinct possibility with

the nunerous objecrs flyins in space, is at bes! nebulous. The space debds

problen has indeed becone a serious hazard with an estimated millions of

debris dispersed in space of which mor€ thd 40,000 objects, larger than 10

cm, have actually been lracked. Any collision ofthese objecrs moving with

a velocity of something like 8 khs per second with an active space satellite,

can be truly catasbophic. LN-COPUOS has final1y staried discussion on

space debris dd it is holed that a salisfactory soluiion will be found to

minimise ihe debris huafd atleast h the future.

t.

The rreaty on the moon and celeslial bodies specifically states that

'thes€ celestial bodies, wlich fofln the common heritage of humankind,

cm only be used for exclusively leacetul purposes and for the benefit of

entire hxman kind. When this treaty was adopted, cohmercial exploitatio!

of moon od celestial bodies was not considered a practical feasibility- The

pictdre has significandy chmged with the devetopneni of iechnology and it

is indeed within the realn of realiry to think of commercial exploitation of

these celestial bodies in the years to come. while the cost of launching jnto

the seoslationary orbi! is about 30,000 US Dollars per kilogran with

present day rocket technology, newer technologies being develoled are

aimed at reducing this cost by an order of magnifude to about 3,000 dollars

or less ler kg. Alrcady a nunber of lravel asencies are busy in selling
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intercontinental tmvel ticket for 10,000 dollars. Reduction oflaunch cost is

the key factor which will facilitate comercial exploitarion of moon ud

celestial bodies or even establishment of space habitais, and large space

nanufacturing facilities. The question is when commercial exploilation of

Moon becomes a realily, how do we ensure that the benefits ftom such

conmercialisation wiil reach the entiie humm kind. The queslion of

iniellectual prcperty rights, applicable law on the noon, mainlenance oflaw

and order and a host ofother issues de yei to be agreed upon. Process of

law making which has goneFlly been a post-facro reaction response needs

io become lroactive, anticipating lhe developnents which d€ within the

realm of tecinological reality.

The principles reLating to remoto sensiDg of the earth Aom space,

while allowing utrestricted renote sensing, demands that the sensed state

i.usr have ihe priority for obtaining rhe data over its tenitory. There is,

howeve!, no mechanism to ensure this becalse undef lhe pretexl ofcloud

cover or some other tecluical reason the sensing state can deny the ihagery.

Since remote sensing has esseftially been used fo. needng societal

requirements, it has not yet become firlly corrmeicial. Remote sensing

activities, so far have been subsidized by the States which have operated

such satellires. The scenario, however, is fasr changing, with the enhf ofa

nunber of cor:rmercial operators buiiding satellites which cd image at I

mete. resolution. The commercial operatoG expect to reap substdtial gaiDs

by selling value added services in addition to imageies to a vast customer

base which is likely to include insurance conpdies, real estate developers,



plamers, disaster management outfits etc. Todale over 800 recomaissuce

satellites have been launched prindily by USA and USSR. With tho

improved capabilily, the dividing line between the lraditional spy sateLlites

and the civiiian satellites has sienificanrLy nmowed dowr to such an extent

that seious doubts have been expressed r€gdding the need to build and

operate expensive sly satellites. Connercialisation of high resolntion

imasins, which will make them readily available to mybody who is wiliing

to pay th€ price, is bound to create new security concem across the world.

(

(.

The tust trealy, which deals with the principles on lhe exploraiion

and use of outer space for peacetui purposes, does not exllicitly prohibit

non-peacetul activities. Interpretaiion of this treaty by Super lowers does

not plohibit mililary activities, as far as rhey do not coDstihite an aggressive

posture. With a lile up of over 20,000 ncied war heads by USA md

Russia dd lesser number by UK, France and China and the advdces made

in ballistic missile rechnology, space has indeed becone a major area ol

threat to peace iD thc world. Even though lhe end of cold wd and SALT

treaties have tried to lessen rhe threai, and the star wd scenario has

receded, attempis are again being made to renew rhe srar wd race. The

principle ofno first use of nuclear armament has not been accepted by all

the nucled powers. The list ofnuclear powers is growing wirh Israel,India,

Pakistan and other countries ready to join the club. The committee on

Disammenl with 61 Member Stares, wbich was specifically created in

1979 with the mandate to deal with nuclear threa!, ban on production of

fissile mateial, nuclear disarmament, enviromental modification.
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production md stock piling of cheftical weapons md prevention of anns

race in space has failed to nake any headway, except in the case of

chemical weapons. Anti-ballistic nissiles are beins stock piled by missile

powere. The committee on disarmament continues its endless debate on

these issues, forming commiltees and then sub comittees in a typical

bureaucratic fashion, without being able !o halt the arms race in space.

Even in the case of rhe chemical weapoDs treaty, which has been signed by

160 counties, only 47 have ratified it so fe. The tragedy is thai the US and

Russia which have the Iargesr stockpiles, de yei to ratify the chemical

weapons treaty. while rhe ronmce ofthe space age has been tuly exciting,

the misuse of space for desnrctive purposes threatens the very existence of

human kind on this plmet. Coniinuous vigil is reqxired to €nsure that the

vas! poteniial of space is used only for achieving sustainable growrh and

providing food, health, economic and enviroDnental secudty to all people

and not misused for destructive purposes.

I hope UMSPACEIII will deaL with these issues and also providethe

necessary impenr to enable all couniies, developing comties in particuld,

!- to maxinaily benefit from ihe use of space lechnology. As India has

consistently argued over the last three decades, the benefit liom the use of

such high techlology cm truly accrue to dy nation, only when its

indigeneous capability is established and a deg.ee of self-reliance is built. It

is extremely importdt to channalise international cooperation to promote

the application of high technology towards national developmenr on a sell'

reliant basis. Our besr hope lies in making UMSPACEIII, in which all
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Member Nations of the world will pairicipate, succeed in rcalising its stated

objectives for achieving a better and safer tuhre.

May I thank you, I,Ir. Chairman, on@ asair, for the opponunity

given ne to talk on space developments to this august audience.


