
S c i e n t i f i c-Legal Roundtable Comments and D i s c u s s i o n 
S. E. Dovle:^ Irr connection with 
D. McKnight s ob s e r v a t i o n t h a t 
he hopes p r o v i s i o n w i l l be made 
soon f o r p u b l i c a t i o n o f the ap­
proved IAA P o s i t i o n Paper h i s 
paper summarizes: the paper has 
been pu b l i s h e d i n Acta Astronau­
t i c s . ' V o l . 3 1 , October, 1 9 9 3 at 
P P . 1 6 9 - 1 9 1 . 

In connection w i t h t h a t s t u ­
dy, i t i s to be r e g r e t t e d t h a t 
the worVing group d i d not i n ­
volve an expert from a p r o p u l ­
sion system manufacturers. I t 
w a s been Ten own f o r many years 
that there i s a p r a c t i c a l s o l u ­
t i o n to the p a t t e r n addressed 
concerning the g e o s t a t i o n a r y o r ­
b i t i n Recommendations 4 5 , 6 , 
and 7 o f the IAA study. E s p e c i a l ­
l y f o r s a t e l l i t e s weighing more 
that one thousand k i l o s , begin­
n i n g o f l i f e , wet weight on or­
b i t , i t i s cost e f f e c t i v e to con­
s i d e r the use o f i n t e g r a t e d a x i a l 
p r o p u l s i o n f o r perigee burn, apo-
cee burn, and end-of l i f e o r b i ­
t a l removal, employing a s i n g l e 
•integrated engine u s i n g s t o r a b l e , 
h y p e r g o l i c p r o p e l l e n t s , and de­
s i g n i n g the a t t i t u d e c o n t r o l sys­
tem to work from the same p r o p y l -
l a n t s t o r e . What has defended 
t h i s s o l u t i o n to date i s the f a c t 
that b i p r o p e l l a n t engines t h a t 
could do a l l these t a s k s , which 
have been designed and developed, 
nnd several such engines now e-
^ r i s t , but have not been funded. 
Unless a m u l t i l a t e r a l program 
or a government sponsored pro­
gram i s e s t a b l i s h e d to prove t h i s 
technology, which s i t s on the 
s h e l f c o l l e c t i n g dust, i t i s un­
l i k e l y t h a t any s i n g l e country 
or any si n g ! e program w i l l ac­
cept the f i n a n c i a l burden o f 
f l i g h t q u a l i f y i n g some or any 
of the candidate engines t h a t 
e x i s t . In t h i s l a t t e r case,pro­
grams w i l l continue to b u i l d and 
u."e separable perigee stages or 

apogee k i c k stages. Perhaps t h i s 
i s a p o t e n t i a l area o f i n t e r e s t 
to the Space Agency Forum ! 

With r e f e r e n c e to the pro­
posals made p r e v i o u s l y and r e ­
peated here today to make l i a b i ­
l i t y f o r damage i n space an ab­
s o l u t e l i a b i l i t y , such approach 
r e q u i r e s that i t s proponents w i l l 
have to address the i s s u e of a 
l i m i t on the amount of l i a b i l i ­
t y . It, i s not l i k e l y t hat S t a t e s 
i n general w i l l accept absolute 
l i a b i l i t y u n less that l i a b i l i t y 
has some f i n i t e l i m i t and tha t 
l i m i t w i l l have to be d e f i n e d . 

S. Gorpve r a i s e d the question o f 
the p o s s i b l e establishment of a 
space based m o n i t o r i n g system o f 
space d e b r i s i n order to improve 
a v a i l a b l e o p t i c a l or radar data 
c o l l e c t i o n which i s c r u c i a l i n 
connection w i t h i s s u e s of l i a b i -
1 i t y . 

A bsolute l i a b i l i t y f o r da­
mage caused by space d e b r i s i n 
outer space would be d i f f i c u l t 
to apply, no matter how good the 
idea may be, i f the o r i g i n of 
space d e b r i s cannot be t r a c e d . 

With r e s p e c t to d e f i n i t i o n s 
of "space obnect", "space d e b r i s " , 
end other c r u c i a l undefined or 
only p a r t i a l l y d e f i n e d phrazes, 
he drew a t t e n t i o n to the II S L 
'•'/orving Group on D e f i n i t i o n a l 
I s s u e s , the r e p o r t of which i s 
expected to be given at the next 
IISL Colloquium i n Jerusalem. 

P r o f e s s o r Gorove expressed 
some doubt r e g a r d i n g i n s t a n t cus­
tom a r i s i n g a u t o m a t i c a l l y as a 
pa r t o f i n t e r n a t i o n a l customary 
law. 

E. Fasan suggested i n connection 
wi t h the amendment o f the Regis­
t r a t i o n Convention as proposed by 
Ambassador E. Fi n c h : Among the 
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data to be requested f o r i n f o r ­
mation to the UN Secretary-Gene­
r a l s p e c i f i c a t i o n of a removal 
device shouldfee r e q u i r e d . Such r e ­
moval device would enable the 
removal o f a space o b j e c t from 
the o r b i t s mostly used /LEO and 
GEO/ immediately before i t s be­
coming space d e b r i s . 
M. B i g n i e r made a comment r e l a ­
ted to the p r e s e n t a t i o n of Pro­
f e s s o r M a r t i n . He mentioned 
the Optus B 2 S a t e l l i t e which 
crashed i n December 1992.What 
he s a i d was r i g h t , but we are 
not at the end o f the enquiry, 
the a c t i o n has not been closed 
up. The Chinese f i r s t s a i d : our 
lu n c h e r i s p e r f e c t , no d e f i c i e n c v , 
no f a i l u r e . Hughes A i r c r a f t s a i d : 
':'ir s a t e l l i e i s p e r f e c t , no d e f i ­
c i e n c y , no f a i l u r e . 

^he insurance companies paid 
the f u l l s i n i s t e r because i t war, 
without any c o n t e s t a t i o n , a tot,r>l 
l o s s . But they were not s a t i s f i e d , 
they d i d not l i k e the idea " i t i s 
the f a u l t of nobody". 

The nose cone /under the Chi­
nese r e s p o n s i b i l i t y / was suspec­
ted. The Chinese made a l l the 
^ r t s o f the nose cone and were 
e n d i n g the quasi t o t a l i t y of 
them. I t i s now c l e a r t h a t the 
rose cone was i n t e r n a l l y impac­
ted. I t was a l s o i n d i c a t e d t h a t , 
i - P the s a t e l l i t e was not a ^ i v e , 
't was i n a phase of p r e a c t i v a -
t/i'on. We are s u s p e c t i n g now tha t 
a p y r o t e c h n i c v a l v e , i n t e r n a l l y 
i ^ the s a t e l l i t e , could have had 
a m i s f u n c t i o n and blow-up. New 
enquiry i s being made i n t h i s d i ­
r e c t i o n . 

Furthermore, M. B i g n i e r ad­
dressed a q u e s t i o n to D. McKnight 
who made recommendation to i n ­
crease the o r b i t s o f the dead 
ge o s t a t i o n a r y s a t e H i e s of about 
100 t.n 400 vm a vove the geosta­

t i o n a r y o r b i t . M, B i g n i e r agreed, 
but he was i n t e r e s t e d to know how 
much time the s a t e l l i t e would use 
f o r j o i n i n g again the g e o s t a t i o ­
nary o r b i t : Years or c e n t u r i e s ? 
D. Rex: The concepts o f respon­
s i b i l i t y and l i a b i l i t y which hsve 
been r e p e a t e d l y addressed i n the 
preceding p r e s e n t a t i o n s , are t y ­
p i c a l l e g a l c a t e g o r i e s . In f a c t , 
these categories a l s o do apply 
i n r e s p e c t to space a c t i v i t i e s , 
namely the r e s p o n s i b i l i t y of 
States f o r space a c t i v i t i e s o r i ­
g i n a t i n g from t h e i r t e r r i t o r y 
and l i a b i l i t y f o r the compensa­
t i o n of any damage caused by 
space o b j e c t s , a c c o r d i n g to the 
r e s p e c t i v e i n t e r n a t i o n a l t r e a t i e s 
i n t h i s f i e l d . 

However, I want to p o i n t out 
that the concept of l i a b i l i t y , 
e i t h e r on f a u l t or a b s o l u t e , w i l l 
have l i t t l e or no e f f e c t f o r s o l v ­
i n g the space d e b r i s problem. In 
order to makethat c l e a r I have to 
^ l e b o r a t e f o r a moment on the s i ­
t u a t i o n which i s there i n space 
p r e s e n t l y and a l s o f o r the f o r e ­
seeable f u t u r e . I r e f e r to the 
o r b i t a l environment up to an a l ­
t i t u d e of about 3000 km, common­
l y c a l l e d LEO. I exclude here the 
ge o s t a t i o n a r y o r b i t /GEO/, a l ­
though s i m i l a r o b s e r v a t i o n s c^uld 
be made there too. L e t us c o n s i ­
der the p o p u l a t i o n of o b j e c t s i n 
LEO which undoubtedly would be 
harmful i n a c o l l i s i o n , i . e . ob­
j e c t s down to a s i z e o f 1 cm. Ve­
ry roughly, these are 100,000 ob­
j e c t s of which only about 7,000 
ob j e c t s / t h a t i s l e s s than 'Of/ 
are known i n d i v i d u a l l y , i t mee^s 
that they can be a t t r i b u t e d to a 
c e r t a i n launch and a c e r t a i n ope­
r a t o r . More than 90% are s m a l l -
s i z e d o b j e c t s /mainly fragments 
^rom d i s i n t e g r a t i o n processes/ 
" r h i c h , w h i l e i t i s c l e a r t h a t 
they are man-made, cannot be 
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traced bacV to a c e r t a i n o r i ­
g i n . They move around the E a r t h 
on i n d i v i d u a l l y unknown, mainly 
s t a t i s t i c a l l y d i s t r i b u t e d o r­
b i t s . A c c o r d i n g to t h e i r num­
ber, they w i l l be r e s p o n s i b l e 
fo r more than 90% o f a l l c o l l i ­
s i o n s which may damage an ope­
r a b l e s a t e l l i t e . I t i s obvious 
that i n such case the owner o^ 
the damaged s a t e l l i t e never has 
the chance to f i n d someone who 
i s l i a b l e . Therefore a l s o the 
p o t e n t i a l p o s i t i v e e f f e c t of l i ­
a b i l i t y , namely that the l a u n ­
cher o f a space o b j e c t would 
talcs care f o r no d i s i n t e g r a t i o n s 
and c o l l i s i o n s of h i s space ob­
j e c t i n h i s own i n t e r e s t to a-
void being made l i a b l e , i s not 
e f f e c t i v e . 

Even i n the very r a r e cases 
where two of the 7000 i n d i v i d u a l > 
l y Vnown o b j e c t s would c o l l i d e , 
there again the concept of l i a ­
b i l i t y does not h e l p . I f the two 
Vnown s a t e l l i t e s A and B c o l l i d e , 
would then the owner of A be l i ­
a b le f o r the damage of B or would 
the owner of B be l i a b l e f o r th<-> 
damage of A ? There are no t r a f ­
f i c r u l e s , n e i t h e r i s there an 
i n t e n t i o n or a b a s i s to estab­
l i s h such t r a f f i c r u l e s . 

From t h a t i t can be c o n c e ­
ded t h a t the concept of " " l a b i l i t y 
does not have any e f f e c t on reduc­
i n g the r i s V of c o l l i s i o n s or r e ­
ducing the space d e b r i s e n v i r o n ­
ment. These urgent goals r a t h e r 
have to be reached by d i r e c t r e ­
g u l a t i o n s on space d e b r i s a v o i d ­
ance. There are c l e a r t e c h n i c a l 
measures i d e n t i f i e d to avoid the 
f u r t h e r b u i l d - u p o f the space 
d e b r i s environment. These mea­
sures must be agreed upon i n t e r ­
n a t i o n a l l y i n order to avoid any 
cost imbalance i n the i n t e r n a t i o ­
n a l c o m p e t i t i o n . For i n s t a n c e the 
NASA Ha^dbooV o~ Space D e b r i s , r e ­

f e r r e d to e a r l i e r i n the d i s ­
c u s s i o n s , d e f i n e s such m i t i g a ­
t i o n measures i n d e t a i l and 
could w e l l become a p o s s i b l e 
b a s i s f o r an i n t e r n a t i o n a l d i s ­
cussion i n the f i e l d . 

H. S a f a v i : A d e f i n i t i o n of 
space d e b r i s should be prepared 
and approved o f f i c i a l l y by an 
i n t e r n a t i o n a l convention, an 
academic d e f i n i t i o n i s not va-

The R e g i s t r a t i o n Conven­
t i o n should be amended because 
some l a u n c h i n g a u t h o r i t i e s d i d 
not r e g i s t e r t h e i r space ob­
j e c t s i n the UN r e g i s t r a t i o n 
documents. Therefore i t i s no+ 
p o s s i b l e to recognize the l a u n c h ­
i n g a u t h o r i t y which i s r e s p o n s i ­
b l e a c c o r d i n g to the L i a b i l i t v 
Convention. 

The a u t h o r i t i e s which launch 
a s a t e l l i t e w i l l get b e n e f i t , 
t h e r e f o r e they must be respon­
s i b l e to pay damage a c c o r d i n g to 
the L i a b i l i t y Convention. 

Some c o l l e a g u e s proposed to 
send a s a t e l l i t e before i t s 
death to a h i g h e r o r b i t above 
the g e o s t a t i o n a r y o r b i t . Conse­
quent! y the c o n c l u s i o n o f an i n ­
t e r n a t i o n a l convention on t h i s 
s u b j ect i s necessary. 

M O r r i c o A i a r c o n : Most 
L a t i n American c o u n t r i e s ex­
press t h e i r concern i n the e-
v a l u a t i o n of s a f e t y concerning 
NPS, They remind the 1acV of 
proceedings f o r n o t i f i c a t i o n s 
by the United Nations on the 
matter. They emphasize the need 
f o r r e v i e w i n g the p r i n c i p l e s a-
dopted by the UN General Assem­
b l y as soon as p o s s i b l e . 

M, O r r i c o a l s o r e c a l l e d 
that Mexico r e p e a t e d l y warned 
*n the UN COPOUS 0 f the threat. 
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posed by d e b r i s i n space and 
therefore proposed e l a b o r a t i o n 
o f an i n t e r n a t i o n a l agreement 
s p e c i f i c a l l y d e s t i n e d to deal 
v i t h the matter. Consequently, 
there i s an urgent need f o r i n i ­
t i a t i n g the study o f l e g a l as­
pects r e g a r d i n g the d e f i n i t i o n 
o f space d e b r i s , j u r i s d i c t i o n 
and c o n t r o l over space o b j e c t s 
and r e s p o n s i b i l i t y f o r damage 
they may cause both i n outer 
space and by t h e i r eventual f a l l 
to e arth among other t h i n g s . 

L. PereV: I support the view 
that the R e g i s t r a t i o n Convention 
v a s some weaV p o i n t s . Beside the 
l a u n c h i n g announcements being 
submitted w i t h an undue delay, 
they do not l i s t a l l space ob­
j e c t s which have been launched. 

g. j some o f the INTELSAT sa­
t e l l i t e s do not appear i n the 
UN R e g i s t e r . Some St a t e s an­
nounce only the l a u n c h i n g o f 
payloads w h i l e other S t a t e s an­
nounce a l s o n o n - f u n c t i o n a l ob­
j e c t s . 

As regards the d i s p o s a l o r ­
b i t s beyond the GEO, the r i s t of 
some d e b r i s / a f t e r a c o l l i s i o n ' 
r e t u r n i n g i n t o the b e l t o f the 
GEO cannot be e n t i r e l y excluded. 
I t i s , however, c o n s i d e r a b l y 
s m a l l e r than the r i s k o f c o l l i ­
s i o n w i t h d e b r i s l e f t i n the GEO. 
The reason i s tha t the region of 
d i s p o s a l o r b i t s i s much l a r g e r 
than the b e l t of a c t i v e s a t e l ­
l i t e s . Moreover, the p r e s e n t l y 
proposed l i m i t of d i s p o s a l o r -
M t s / a t l e a s t 300 Vm above the 
GEO/ can be r a i s e d i n the futur° 
should i t be r e q u i r e d . 

C. Q. C h r i s t o l : L i a b i l i t y de­
pends on i d e n t i f i c a t i o n of f a c t s 
as to harms produced by debris'• 
i f none, no l i a b i l i t y ; i f i t 
e x i s t s , l i a b i l i t y . 

The reasons f o r ex i s t e n c e 
of l i a b i l i t y are: To induce 
care i n o p e r a t i o n of s a t e l l i t e s , 
and to e s t a b l i s h b a s i s f o r com­
pensation. 

Many examples can be men­
ti o n e d where there are c e i l i n g s 
on compensation where a c t i v i ­
t i e s are extremely hazardous. 
This r u l e can be a p p l i e d to 
de b r i s. 
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