
Some contents “for science & technology” report
D. Ben Sari
To consider and to emphasize four points :
I. Scientific & Technological advances :

• State of the art
• Threats and risks
• Challenges
• Monitoring and Transfer of Technology

II. Intersectorial issues : social, economic, environmental and cultural aspects :
• Biodiversity : prospection and industrial exploitation of biodiversity
• Marine resources : living and non-living resources, aquaculture
• Marine pollution : preventing emission of pollutants, recycling wastes, ...
• Coastal management : methodologies and tools for integrated coastal zone 

management (D.S.S., G.I.S. for environmental impact and risk assessment)
• Monitoring (data exchanges)

III. Capacity Building
• Training / action oriented research - Fellowships
• Monitoring
• Networking
• Data exchanges : Global system for data gathering, evaluation and access
• Public and decision making awareness

IV. Integrating science and technology aspects of ah the new Conventions 
(L.o.S., Biodiversity, Climate, etc.) through a system (regional, global) 
serving them ah.
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Report of the Working Group 
^ on

Science and Technology
In its deliberation the Working Group for Science and Technology took as its 
objectives the following quotes from the Terms of Reference of the World Commission 
on the Oceans:
“Encourage the further development o f the ocean regime emanating from the United 
Nations -convention on the Law o f the Sea in the light o f changing scientific 
perceptions and discoveries, with particular attention to the problems and needs o f 
developing countries.
Study the interactions between the UN convention on the Law of the Sea and other 
related legal instruments and programs o f action (in particular Agenda 21 o f 
UNCED), and explore ways to promote their implementation, taking account of 
overlap, compli men tari ty and synergy.
Explore new forms o f North-South and South-South co-operation in joint technology 
development. ’’

It is the view of the WG that science and technology is not in itself a major 
issue for the Commission, but rather a means to meet the goals of the major issues 
which will constitute the basis of the final report of the Commission. We therefore see 
science, together with aspects of law, economy, social sciences and political 
considerations as integrated, hierarchical sub-topics under the umbrella of the major 
issues. A detailed specification of science and technology topics must therefore be 
established when the major issues for the Commission have been agreed upon

The WG discussed briefly what such major issues could be, and wants to 
propose the following:
Implementation of UNCLOS
The difficulties or slow progress of the implementation of UNCLOS is due to a host of 
problems , e.g. conflicts between national sovereignty and peaceful use of the ocean, 
resources, the high seas, delinearisation of Exclusive Economic Zones, etc. These 
problems also involve scientific and technological questions which must be identified.
Management of ocean environment and resources
The following sub-issues-issues where specified under this major issue:
i) The potential o f coastal areas for economic and social development and the 
related environmental concerns.
Science and technology will play an important part in designing appropriate integrated 
models for solving multiple use problems related to coastal development, as well as for 
predicting environmental consequences of management decisions.
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ii) Management o f living resources
Although management as such is not in the realm of science and technology, there is 
no doubt that science can provide managers with important information as basis for 
rational decisions. There is a need to develop management models for living resources 
which take into consideration also the effect of management decisions on the 
ecosystem as a whole.
Hi) Rational utilisation o f non-living resources.
While the use of non-living resources by definition cannot be sustainable, it is 
generally considered that the rate of depletion of non-living resources should be related 
to the rate of development of adequate substitutes. The development of sustainable 
substitutes for diminishing non-living resources should therefore be a major challenge 
for science and technology.
Maintenance of the ocean as a major component in the life support system of the 
Earth
The global ocean may be a major dampening factor on the rate of global change and 
any threat to this role of the ocean may have serious repercussions for humanity. 
Science and technology must therefore concentrate the efforts on studies of the role of 
the ocean in regulating global change, as well as studies on the effects on the ocean 
from global change. The serious consequences of sea-level rise should be addressed in 
a regional context, in order to enhance the awareness of the general public and 
decision makers. As an example of other consequences of global change, the WG 
discussed the uncertainty about the effects on living resources from possible 
temperature changes in the ocean.
The ocean biodiversity is another area of concern. Habitat destruction and pollution in 
coastal areas, as well as overfishing and genetic pollution from aquaculture may have 
serious and long-term effects on life in the ocean. On the other hand, the living 
resources of the ocean may represent a potential for other economic development than 
food, an example is pharmaceutics. Marine science and technology has an important 
role in the identification of marine biological material for economic utilisation, while at 
the same time study the consequences of any such economic development. The 
Convention on Biological Diversity is currently addressing this issue.
The WG also discussed the question of generating awareness of the general public of 
the potential and the problems of the ocean. Such awareness at the level of the general 
public could be an important mechanism for influencing the political establishment in 
States to take necessary actions. In that sense a “global warning” seems closely related 
to “global warming”.
The question of access to information and technology was considered of utmost 
importance for development of science and technology under all the major issues. As 
an example was mentioned that many developing states cannot benefit from nor meet 
the obligations with regard to UNCLOS because of the lack of appropriate scientific 
and technological capability. The question of access to information and technology 
was closely linked to the general need for capacity building in developing States. In
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that context the WG pointed to the lack of co-ordination among bi-lateral and multi­
lateral agencies in their activities in capacity building in the regions.
The WG is of the opinion that Agenda 21 of UNCED is equally important for 
consideration by the Commission as UNCLOS, because Agenda 21 imposes 
obligations on States and international organisations, whether sub-regional, regional or 
global, regarding access to technology for sustainable development of coastal and 
marine areas to developing countries, but it does not provide for mechanisms to 
implement those obligations. The Commission should suggest such mechanisms.
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‘SCIENCE AND TECHNOLOGY’ STUDY GROUP
Draft priority tasks (Terms of Reference)

To consider and report on :
(1) The necessary conditions and arrangements for an effective input of scientific and 

technical knowledge and method to decision-making with respect to management 
of peaceful uses of the sea.

(2) The arrangements and requirements for an effective global system for data 
gathering, evaluation, interpretation and access in the context of the ocean as a 
‘common heritage’ (term to be discussed to avoid legal provocation!).
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INDEPENDENT WORLD COMMISSION ON THE OCEANS (IWCO)
P a p e r  -3*__ B r i d g i n g  t h e  G a p s  B e t w e e n  N o r t h  & S o u t h  in

F u t u r e  U s e s  o f  t h e  O c e a n s  a n d  T h e i r  R e s o u r c e s

I n  a l l  d i s c u s s i o n s  a n d  n e g o t i a t i o n s  i n v o l v i n g  N o r t h - S o u t h  r e l a t i o n s  t h e  i s s u e  
o f  a c c e s s  o n  t h e  p a r t  o f  d e v e l o p i n g  c o u n t r i e s  t o  a p p r o p r i a t e  t e c h n o l o g y  h a s  
o c c u p i e d  a  v i t a l  p l a c e  a n d  is  a  v e r y  s e n s i t i v e  o n e .  T h i s  w a s  e v i d e n t ,  f o r  
e x m a p l e ,  in  t h e  UNCED n e g o t i a t i o n s  a s  r e f l e c t e d  in A g e n d a  21, a n d  in t h e  B e r l i n  
C o n f e r e n c e  o f  P a r t i e s  to  t h e  I n t e r n a t i o n a l  C o n v e n t i o n  o n  C l im ate  C h a n g e .  T h e  
i s s u e  h a s  l o n g  b o o n  o n  t h e  a g e n d a  in t h e  IJN s y s t e m ,  r e a c h i n g  a  c r i t i c a l  s t a g e  
in  t h e  N o r t h - S o u t h  d e b a t e s  a n d  n e g o t i a t i o n s  in  t h e  1970s.

I t  i s  t o  b e  n o t e d  t h a t  A r t i c l e  144 o f  t h e  I n t e r n a t i o n a l  C o n v e n t i o n  o n  t h e  Law 
o f  t h e  S e a  d e a l s  wiLh t h e  a c q u i s i t i o n  o f  t e c h n o l o g y  a n d  s c i e n t i f i c  k n o w l e d g e  by  
t h e  S e a b e d  A u t h o r i t y ,  a s  wel l  a s  t h e  t r a n s f e r  o f  t e c h n o l o g y  a n d  s c i e n t i f i c  
k n o w l e d g e  to  d e v e l o p i n g  s t a t e s  -  a l l  o f  t h i s  u n d e r  f a i r  a n d  r e a s o n a b l e  t e r m s  a n d  
c o n d i t i o n s .

I t  i s  a s s u m e d  t h a t  in r e s p e c t  o f  t h e  i s s u e s  r a i s e d  in IWCO’s  P a p e r  3, a s  wel l  
a s  t h e  o t h e r  p a p e r s ,  p r o p o s e d  a c t i v i t i e s  w o u ld  t a k e  a c c o u n t  o f  t h e  r e l e v a n t  
I n t e r n a t i o n a l  C o n v e n t i o n s  a n d ,  m o s t  p a r t i c u l a r l y ,  t h e  C o n v e n t i o n  on  t h e  Law o f  
t h e  Sea .

A t t e n t i o n  i s  d r a w n  a l s o  to  t h o s e  C o n v e n t i o n s  r e l a t i n g  t o  R e g io n a l  S e a s .  I n  
t h e  c a s e  o f  t h e  C a r i b b e a n ,  t h e  C a r t a g e n a  C o n v e n t i o n  is  t h e  b a s i s  f o r  t h e  
C a r i b b e a n  E n v i r o n m e n t  P l a n  f o r  t h e  p r o t e c t i o n  o f  t h e  r e g i o n ’s  m a r i n e  
e n v i r o n m e n t . .  T h e  c o u n t r i e s  r e g a r d e d  a s  e l i g i b l e  f o r  p a r t i c i p a t i o n  i n c l u d e  t h e  
U n i t e d  S t a t e s  o f  A m er ica ,  F r a n c e ,  t h e  U n i t e d  K in g d o m  a n d  t h e  N e t h e r l a n d s ,  a s  
well  a s  t h e  E u r o p e a n  U n ion .

I t  i s  p o s s i b l e  t h a t  so m e  o f  t h e  o t h e r  R e g io n a l  S e a s  P r o g r a m m e s  c o v e r  a  mix 
o f  b o t h  i n d u s t r i a l i z e d  a n d  d e v e l o p i n g  c o u n t r i e s ,  o f f e r i n g  p o s s i b i l i t i e s  f o r  s p e c i a l  
c o o p e r a t i o n ,  i n c l u d i n g  t h e  a r e a  o f  t r a n s f e r  o f  t e c h n o l o g y  a n d  s c i e n t i f i c  
k n o w l e d g e .

A r t i c l e  13 o f  t h e  C o n v e n t i o n  o n  t h e  C a r i b b e a n  d e a l s  w i t h  t h e  q u e s t i o n  
o f  s c i e n t i f i c  a n d  t e c h n i c a l  c o o p e r a t i o n .  It- c a l l s  o n  c o n t r a c t i n g  p a r t i e s  to  
u n d e r b a k e  to d e v e l o p  a n d  c o o r d i n a t e  t h e i r  r e s e a r c h  a n d  m o n i t o r i n g  p r o g r a m m e s  
o n  m a t t e r s  c o v e r e d  b y  t h e  C o n v e n t i o n ,  a n d  Lo c o o p e r a t e  in t h e  p r o v i s i o n  to  o t h e r  
C o n t r a c t i n g  P a r t n e r s  o f  t e c h n i c a l  a n d  o t h e r  a s s i s t a n c e  in f i e l d s  r e l a t i n g  to  
p o l l u t i o n  a n d  s o u n d  e n v i r o n m e n t a l  m a n a g e m e n t  of  t h e  C o n v e n t i o n  A r e a ,  b a k i n g  
i n t o  a c c o u n t  t h e  s p e c i a l  n e e d s  o f  s m a l l e r  i s l a n d  d e v e l o p i n g  c o u n t r i e s .

I t  i s  s u g g e s t e d  t h a t  t h e  P a p e r  s h o u l d  p l a c e  s p e c i a l  e m p h a s i s  o n  t h e  s i t u a t i o n  
a n d  n e e d s  o f  smal l  i s l a n d  d e v e l o p i n g  c o u n t r i e s .  P a r t i c u l a r l y  b e c a u s e  o f  t h e  
d a n g e r s  p o s e d  b y  a  c o n t i n u a t i o n  o f  c l i m a t e  c h a n g e  a n d  t h e  p r o s p e c t ,  o f  s e a  l e v e l  
r i s e ,  a  l a r g e  n u m b e r  o f  t h e s e  c o u n t r i e s  h a v e  f o r m e d  a n  o r g a n i z a t i o n  -  T h e  
A l l i a n c e  o f  Small  I s l a n d  D e v e l o p i n g  S t a t e s .  T h e y  n e g o t i a t e d  e f f e c t i v e l y  in t h e  
UNCED p r o c e s s  a n d  s u c c e e d e d  in g e t t i n g  a p p r o v a l  f o r  a  s p e c i a l  UN c o n f e r e n c e ,  
h e l d  in B a r b a d o s  in 1994,  o n  t h e i r  p r o s p e c t  f o r  s u s t a i n a b l e  d e v e l o p m e n t .
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T h e y  a l s o  p r e p a r e d  t h e  d r a f t  p r o t o c o l  o n  f ixed  t a r g e t s  a n d  t i m e t a b l e s  f o r  
t h e  r e d u c t i o n  o f  g r e e n h o u s e  g a s e s  b y  i n d u s t r i a l i z e d  c o u n t r i e s ,  w h i c h  w a s  
c o n s i d e r e d  a t  t h e  B e r l i n  C o n f e r e n c e  o f  P a r t i e s  in  1995.

A m ong  t h e  i s s u e s  w h i c h  m i g h t  b e  c o n s i d e r e d  in t h e  c o n t e x t  o f  e f f o r t , s  to  
b r i d g e  t h e  N o r t h - S o u t h  g a p  in t h e  a r e a s  c o v e r e d  b y  t h e  C o m m iss io n  a r e  t h e  
f o l l o w in g :

T r a i n i n g  o f  d e v e l o p n g  c o u n t r y  p e r s o n n e l  i s  o f  c o u r s e  a  v i t a l  f a c t o r ,  
a n d  c o u l d  c o v e r  a  n u m b e r  o f  a r e a s  i n c l u d i n g  d e v e l o p m e n t  o f  
e f f e c t i v e  i n s t i t u t i o n a l  a r r a n g e m e n t s ,  a n d  t h e  m a n a g e m e n t  o f  m a r i n e  
a n d  m a r i t i m e  a f f a i r s ;  s e a b e d  m i n i n g  ( a t  l e a s t  o n e  t r a i n i n g  c o u r s e  w a s  
o r g a n i z e d  som e  t ime  a g o  in J a m a i c a  b y  P r o f e s s o r  E l i s a b e t h  M a n n  
B o r g h e s e ) .  J a m a i c a  e s t a b l i s h e d  w i t h  a s s i s t a n c e  f r o m  N o r w a y  m a n y  
y e a r s  a g o  a  M ar i t im e  ' t r a i n i n g  I n s t i t u t e  w h i c h  a l s o  t r a i n s  J a m a i c a n s  
a n d  o t h e r  C a r i b b e a n  p e r s o n n e l .
T h e  p o s s i b i l i t y  o f  d e v e l o p i n g / p r o m o t i n g  c o n s o r t i u m  a r r a n g e m e n t s  
b e t w e e n  a  n u m b e r  o f  c o u n t r i e s  in r e s p e c t  o f  som e  a c t i v i t i e s ,  
i n c l u d i n g  e x p l o r a t i o n  a n d  e x p l o i t a t i o n  o f  t h e  s e a b e d ,  a n d  p r o t e c t i o n  
o f  t h e  a r e a s  u n d e r  t h e i r  j u r i s d i c t i o n .
T h e  d e v e l o p m e n t  o r  e x t e n s i o n  o f  U n i v e r s i t y  p r o g r a m m e s  o f  r e s e a r c h  
a n d  t e a c h i n g  to  m e e t  t h e  r e q u i r e m e n t s  o f  d e a l i n g  in fu l l  m e a s u r e  
w i t h  m a t t e r s  r e l a t e d  to  t h e  o c e a n s .  T h i s  c o u l d  b e  a c h i e v e d  b y  w a y  
o f  f e l l o w s h i p s ,  v i s i t i n g  s p e c i a l i s t s ,  o r  c o o p e r a t i o n  a r r a n g e m e n t s  
b e t w e e n  a p p r o p r i a t e  s e c t o r s  o f  u n i v e r s i t i e s  in a  m a n n e r  u s e d  in  
so m e  f i e l d s  b y  Lhe U n i v e r s i t y  o f  t h e  W e s t  I n d i e s .
E s p e c i a l l y  f o r  smal l  i s l a n d  d e v e l o p i n g  s t a t e s ,  b u t  o f  r e l e v a n c e  a l s o  
to o t h e r  c o a s t a l  s t a t e s ,  t h e  d e v e l o p m e n t  o f  a p p r o p r i a t e  t e c h n o l o g y  
a n d  o t h e r  m e a n s  o f  d e a l i n g  w i t h  a r e a s  o r  r e g i o n s  w h i c h  a r e  l i k e ly  
to  b e  a f f e c t e d  b y  c l i m a t e  c h a n g e  i n c l u d i n g  m o re  v i o l e n t  h u r r i c a n e s ,  
a n d  f l o o d i n g  a n d  s e a  l e v e l  r i s e .
T h i s  w o u ld  i n c l u d e  p l a n n i n g  f o r  t h e  l o c a t i o n  o f  p o p u l a t i o n ,  b u i l d i n g s ,  
d e v e l o p m e n t  p r o j e c t s ,  a s  wel l  ¿is c o n s t r u c t i o n  m e t h o d s .
A d e q u a t e  t e c h n o l o g y ,  i n f o r m a t i o n  a n d  e q u i p m e n t ,  a n d  o t h e r  m e a n s  f o r  
e n s u r i n g  e f f e c t i v e  s e c u r i t y ,  e .g .  in r e s p e c t  o f  d r u g  s m u g g l i n g  by  
s e a ,  o t h e r  f o r m s  of  s m u g g l i n g ,  o v e r  e x p l o i t a t i o n  o f  m a r i n e  r e s o u r c e s  
( f i s h ,  c o n e ,  l o b s t e r s  e t c . )  a n d  p o l l u t i o n  a n d  d e g r a d a t i o n  o f  c o a s t a l  
a r e a s ,  h a r b o u r s  a n d  t h e  m a r i n e  e n v i r o n m e n t  in g e n e r a l .

Don Mills 
A p r i l  1996
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B rid g in g  the G a p s  b etw ee n  N o rth  a n d  S o u th  : 
the  fu tu re  uses of the o ce a n s  a n d  th e ir re s o u rc e s

Attached is an outline on Capacity Building.
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Bridging the Gaps Between North & South in 
Future Use of the Ocean and Their Resources

1 Introduction

During the United Nations Conference on Environment and Development 
(UN CED , 1992) an action list the so-called Agenda 21, was agreed upon in 
order to warrant a sustainable development of the Earth’s environment. To  
increase the understanding of our home planet major research initiatives 
such as the World Climate Research Program and monitoring activities 
(Global Ocean Observing System, G O O S ) are underway.

In November 1994 the Third United Nations Law of the Sea (U N C LO S ) came 
into force which gives coastal states national jurisdiction of the 200 miles 
Exclusive Economic Zone (EEZ). The marine promise is attractive to coastal 
(developing) countries. A  major economic return from the newly obtained 
marine resources is expected. However, the pressure on the coastal zone is 
increasing dramatically since population growth and density are the highest 
within 60 kilometres from the coastline. Most developing countries hardly 
possess a marine science & technology capability to explore the sustainable 
use of the marine environment, to develop integrated coastal zone 
management plans or to participate in major international thrusts in marine 
science and technology.

Both U N C E D  and UN CLO S, like many other international conventions, call for 
new and integrated approaches for North - South and South - South capacity 
building activities. This necessitates a long-term perspective and policy 
support which is often lacking in the present donor support.

Issues to be addressed:
* U N C E D

background, conventions, Agenda 21, Marine biodiversity, Commission on 
Sustainable Development, funding needs and offers (G E F ) etc.

* U N C LO S
Background, effect E EZ  (relation with resources), research, jurisdiction, 
conservation

U N C LO S  defined the "New Ocean Regime" and endorsed the EEZ. This 
implied the greatest transfer of natural resources in history. Ninety percent or 
more of traditional fishing areas that used to be in international waters are 
now under the jurisdiction of individual coastal and island states. Thus, the 
instrument for a sustainable use and development of ocean resources is 
available.
Although the exploitation of oceanic mineral resources is beyond national 
jurisdiction and might for the time being, be a less urgent issue than 
previously thought, the role of U N C LO S  in regulating this exploitation should 
be mentioned as a potentially important source of wealth for a number of
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countries, with serious bearing on development and transfer of marine 
technology.

2 Capacity Building

Capacity building is a complex and difficult issue. One should realise that 
there are no clear cut answers and approaches. In contrary there are 
considerable differences between individual countries with respect to the 
already existing marine capability. Just as in building a house an integral plan 
for capacity building is needed. Such a plan should be based upon an 
assessment of the already existing capability and the needs of a country or 
region. After making this strategic plan the ground laying of the capacity 
building activities can start. There are different levels at which the activities 
should concentrate. These levels concern the individual scientist ( training, 
appropriate qualifications, external contacts, motivation, salary etc.), the 
institutions (development of qualified management networks of contacts, 
access to information, training programs of scientific and supporting staff, 
equipment transfer of results to politicians, industry and the public at large 
etc ), a country (obtain support at a political level, develop science plans, 
socio-economics, professional environment etc.) and in some cases at a 
regional level (networks, equipment pools, joint training and research 
programmes etc.). So, a broad, integrated approach based on the coherence 
between the various levels and elements of capacity building is needed. This 
approach should be tailor-made or country- / region- specific and keyed to 
national requirements and priorities. These priorities could then be embedded 
in international thrusts or trends.

Issues to be addressed:
* What is capacity building and which are the mechanisms

Capacity building is seen as a process from a minimum to a maximum marine 
R&D capability. The lower limit is an easy one; a country does not have any 
know-how available at all. The upper limit is defined as “having access to an 
innovative state-of-the-art intellectual and technological capability”. This type 
of capability is present in the leading marine R&D countries such as USA, 
Japan, France, UK, Germany, (India, China) etc. In most of these countries 
governments use their capability to assess issues such as the use of the 
coastal zone, fishery and other marine resources as well as the possible 
effects of Global Change. Most developing countries, however, can not rely 
on their scientific capability for decision making. Therefore, the aim of capacity 
building activities could be: the development of a marine R&D capability that 
allows governments/countries to make its own decisions based on their own 
(scientific) interpretation of the national and international available data and 
information. A  next step could then be the active participation of these 
countries in the international marine R&D effort.

2
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* Partners in Science concept (linking scientific research with capacity 
building)

A  partnership programme is essentially based on the mutual interest of the 
scientific community from both partner countries. In such programmes 
scientific marine research and Official Development Aid (O D A ) activities 
are linked as part of a long term (10 years) bi- or multilateral commitment. 
This is exemplified by the manner in which co-operative scientific 
programmes, their objectives and the detailed work plan are formulated 
jointly by the participating scientists/ institutions from the partner countries. 
While funding for the scientific components of the programmes should be 
granted by the relevant National Science Foundations, the funding for the 
capacity building component is sought through national and international 
ODA-organisations as well as from other sources such as the European 
Union, World Bank and the Global Environmental Facility (G E F ).

* Examples such as Indonesia, Kenya, Pakistan

The development of the marine R&D capability in Indonesia during the last 15 
years, is a highly successful one and can serve as a demonstration of such a 
process. An important element in the development of this capability in 
Indonesia was the on-going support of the Government. The present 
capability is the result of a careful planning process in which efforts of different 
countries and donors played an intrinsic role. Dr. Stel is discussing with Dr. 
Aprilani Soegiarto (LlPl)of Indonesia a study in which key-elements in the 
development process are identified. Elements of this study could be used for 
the IWCO-paper.

The development of a marine (science) capability in other countries can be 
used to compare different approaches and to distinguish basic principles in 
marine R&D capacity building. Countries suggested are Brazil, India,
Pakistan, Kenya and the member countries of the South Pacific Applied 
Geoscience Commission (SO P AC). SO P A C  members are among others: 
Australia, Cook Islands, Micronesian states, Fiji, Guam, Kiribal, Guam, 
Solomon Islands, Tong, etc. IW C O  is asked to make a decision about which 
countries should be addresses, if any at all.

* A  regional Partners in Science programme for Eastern Africa

Based on a mission by the IOC the development of a regional Partners in 
Science programme for Eastern Africa (Kenya, Tanzania, Mozambique, South 
Africa, Madagascar and Mauritius) is planned. The research programme is 
aimed on the Land-Ocean Interaction of the Coastal Zone (LO ICZ) initiative of 
the IGBP At present workshops are organised in co-operation with donors in 
order to prepare a workplan. The scope of the programme is 10 years. Parts 
of these plans could be incorporated in the IWCO-report in order to 
demonstrate or highlight issues such as regional co-operation, country 
specific approaches within such a regional co-operation, North-South and 
South-South capacity building etc.
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Canadian and Swedish marine donor activities, summary (CID A and SIDA) 
National and international (Worldbank UNDP, E U  etc.) donor 
organisations

* Global programmes such as W C R P , IGBP etc. and the S T A R T  initiative

Global research programmes might offer an interesting opportunity for 
capacity building activities by facilitating the participation of (qualified) 
scientists from developing countries in these activities. Within the World 
Ocean Circulation Experiment and the Joint Global Ocean Flux Study a large 
number of research cruise has been executed by industrialised countries. By 
allowing the participation of scientists from the region e.g. Indian Ocean, 
Pacific where the cruises are taking place and by facilitating follow-up in his or 
her country seeds of capacity building are initiated. So far, few scientists from 
developing countries are involved in the major research efforts of the 
industrialised countries.

* Small island Developing Countries

It is suggested that U N E S C O ’s cross cutting initiative in this matter will be 
discussed.

* South-South partnerships

An interesting initiative is the University Science and Engineering Partnership 
in Africa (USEPIA) of the University of Cape Town, Republic of South Africa. 
U S E R A  started in 1994 and is a university network in the Sub-Saharan 
region. It is funded by the Rockefeller Foundation, the Carnegie Corporation, 
Coca Cola and the Ridgefield Foundation. The focus of USEPIA is staff 
development (capacity building) through joint research projects with viable 
groups of scientists. The projects should lead to joint publications and jointly 
supervised PhD’s. Research projects must be of mutual interest (just in the 
Dutch partnerships); selection takes place at the home institutions.

* Donor co-ordination

Many donors are often active in the same country or region (e.g. Indonesia, 
Eastern Africa). It is suggested that IW C O  will look into the matter of a more 
effective donor co-ordination by which long term (10 years) commitments, 
necessary to develop a marine R&D capacity, becomes feasible. The idea to 
“adopt” a country by a specific donor might be worthwhile to proceed.

3 International Organisations

3.1 The IOC
The IOC is a dedicated mechanism for matters on science and marine 
research in relation to global and regional changes, development, 
organisation and co-ordination of long-term systematic observations on a well- 
founded scientific basis and adjusted to meet society's needs, with related

4
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capacity building. The IOC can also act as a supporting scientific and 
technical body for other organisations and, on the other hand, it can identify 
related tasks which other organisations could assume.
The IOC has major responsibilities to provide technical assistance to coastal 
states to carry out marine research and systematic observations, and to 
disseminate marine scientific data and information, as well as in its advisory 
roles. Another major factor influencing the work of the IO C  is the follow-up to 
U N C ED , including the Convention on Biological Diversity, the Framework 
Convention on Climate Change, and Agenda 21. A  third factor presently 
influencing IOC science programmes is the establishment of global change 
research programmes in the two main streams of the World Climate Research 
Programme (W CR P) and the International Geosphere-Biosphere Programme 
(IGBP). The IOC is a co-sponsor of W CR P , with W M O  and ICSU, and is co­
operating with several IGBP projects, notably the Joint Global Ocean Flux 
Study ( JG O F S ), the Land-Ocean Interactions in the Coastal Zone project 
(LO ICZ) and the Global Ocean Ecosystem Dynamics project (G LO B EC ), 
which is also becoming an IGBP project. A  significant factor influencing IOC is 
the increasing demand for ocean services, articulated in the agreements on 
the development of the global observing systems G O O S  and the Global 
Climate Observing System (G C O S ). IOC is a partner in the development of 
both, with a leading role in G O O S . Finally, one of IOC's major goals is to 
serve as an intermediary between ocean and coastal research and systematic 
observations on the one hand, and policy formulation and decision-making by 
Member States on the other. IOC should help ensure that the required 
knowledge and scientific results are obtained, and that they are interpreted 
and provided to all Member States for use and application.
The implementation of the IOC programmes uses global and regional 
mechanisms. The global mechanisms concern the major co-operative efforts 
for which groups of experts and intergovernmental committees as subsidiary 
bodies are in place.
The shift of emphasis from the open-ocean to the coastal zone leads to a 
strong emphasis on regional or sub-regional co-operation. This includes 
sharing of equipment and common use of infrastructure and existing 
institutions. The regional programmes are developed and implemented mainly 
through the IOC regional subsidiary bodies. These are intergovernmental and 
are based on the participation of national institutions, identified and committed 
for this purpose by the governments. The programmes normally draw on the 
expertise and results of the IOC global programmes, but they are not a mere 
mirror of the global activities. The programmes address society needs and 
endeavour to provide the required information base for achieving sustainable 
development. An essential element of all these programmes concerns training 
and education, and capacity building. The IOC regular funding is used to 
support these bodies, which meet regularly at about 3 year intervals.
However, the regular funding of the IOC is not sufficient to achieve an 
adequate and sustained implementation rate of the programmes, since the 
majority of the developing countries involved cannot provide the required 
resources themselves. Hence, there is a need to seek donor support for 
adequate programme implementation. These bodies presently are:

8
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IOCARIBE

W E S TP A C
IO CEA
IO CIN CW IO

IOCINDIO 
IO C S O C  
IOC-Black Sea

-Subcommission for the Caribbean and Adjacent 
regions
-Subcommission for the Western Pacific 
-Regional Committee for the Central Eastern Atlantic 
-Regional Committee for the Co-operative 
Investigation in the North and Central Western Indian 
Ocean
-Regional Committee for the Central Indian Ocean 
-Regional Committee for the Southern Ocean 
-Regional Committee for the Black Sea

3.2 UNEP
Since 1975, UN EP has mobilised more than 120 countries, the majority of 
them as parties to legally binding agreements, to participate in 14 regional 
programmes for the protection and use of marine environment and its 
resources- The volume of data and observations generated by these 
programmes is huge, hundreds of national experts have been trained and the 
number of scientists, managers, and policy-makers.

Tw o of the four G E F 's  concentration areas (protection of international waters 
and biodiversity) have a direct relevance to the future uses of the oceans and 
their resources. The financial resources at G E F 's  disposal are far surpassing 
anything available for other international programmes and therefore, in the 
context of the paper, it may be advisable to highlight the potentials offered by 
existence and programmes of the G E F.

3.4FAO
Fish is among the main tangible and accessible resources of the oceans, of 
highest relevance to developing countries (artisan fishery). FAO  atone, and in 
co-operation with others (UN DP in particular) is for decades running global, 
regional and country programmes and projects aiming at stock assessment 
and exploitation, including vast capacity-building operations.

The world is facing a global fishing crisis of unprecedented proportions. The 
fact that the capacity of the world’s fishing fleets is, generally speaking, far in 
excess of the amount of fish that can be harvested on a sustainable basis, is 
widely acknowledged. F A O  estimates (using 1989 figures) that to rehabilitate 
fisheries to 1970 abundance levels and catch rates, would require the 
removal of 23% of the existing gross registered tons of the world’s fleet 
(approximately 5.8 million G R T, at a cost of around US$ 73 billion 
replacement value). According to FAO , 70% of the world’s major marine fish 
stocks are fully fished, over-fished, depleted or “slowly recovering”. In a third 
of the world’s major marine fishing regions, the catch has declined by 20% or 
more from peak years. Swordfish, cod, blue fin tuna and other popular species 
are among the fish that have suffered serious declines in some parts of the 
world. Over-fishing endangers a crucial source of food for the world, cost jobs 
in the fishing sector, disrupts the social and cultural fabric of fishing

•
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communities world-wide, and jeopardises marine biodiversity through direct 
and indirect impact on marine birds, mammals, turtles and marine habitats. At 
its core, the crisis in over-fishing stems from the fact that the world now has a 
substantia! overabundance of fishing capacity. Advanced technology now 
enables fisheries to identify, track and harvest fish extremely aggressively. 
Industrialised fleets aided by sonar, sophisticated satellite technology and 
highly efficient gear are now capable of fishing out vast areas of the ocean in 
very short order. Current economic incentives for over-fishing take a variety of 
forms, including direct subsidies for fleet construction, price support systems, 
import restrictions and other non-tariff barriers to trade in fish. Such subsidies 
and incentives serve to perpetuate over-fishing and economic distress. 
Reducing and eventually eliminating these subsidies, as well as fishing 
capacity in general, is essential if fisheries are to be restored to sustainability.

Bycatch is another problem associated with present fishing practices. A  recent 
F A O  study conservatively estimates that a total of 28.7 million tons of non­
target species are caught annually in world marine fisheries, of which 27 
million tons (i.e., the equivalent of more than one quarter of the total marine 
catch!) is discarded.

As remedies to overfishing and excessive bycatch, the early ratification and 
implementation of the provisions of the UN Agreement for the Conservation 
and Management of Straddling Fish Stocks and Highly Migratory Fish Stocks, 
and FAO  s Code of Conduct for Responsible Fisheries, should be advocated 
Measures which may improve the present situation fall in several categories, 
such as ecologically responsible fishing, the precautionary approach, social 
and economic reform and government action.

In recent years, maricutture development has been promoted as a solution to 
meet growing food needs from fish. Y e t mariculture as currently practised is 
often unsustainable, resulting in a variety of negative impacts. In particular, 
the rapid expansion in development of intensive aquaculture for high value 
species, such as salmon and shrimp, has resulted in widespread degradation 
of the environment and displacement of coastal fishing and farming 
communities

3.5IUCN
IUCN is for many years successfully involved in coastal area management 
programmes focusing on the protection of living resources and biodiversity.

3.6IPCC
Our present understanding of the ocean processes is inadequate to explain 
(not to mention, to forecast) the forces behind the changes in the physical 
structure of the ocean and their correlation with the structure and functioning 
of the marine ecosystems. The possible contribution of changes in marine 
ecosystems to altering the carbon dioxide uptake of the ocean, an issue with 
far-reaching implication in the context of ongoing debate about the most
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rational response to the predicted climate change, is unknown. Altered marine 
ecosystems may affect the 80 million tons of fish taken annually from the 
ocean through production of anthropogenic substances (e.g., persistent 
organics) and increased inputs of natural substances mobilised by man’s 
activities (e.g., nutrients).

It may be advisable to refer in the paper to the parts of IPC C's Second 
Assessment Report which are highly relevant to the future uses of the oceans. 
According to this report, and in spite of remaining uncertainties, a global mean 
surface air temperature of about 2°C may be expected by the year 2100 (the 
uncertainty range is given as 1-3.5°C). Because of the oceans thermal inertia, 
only 50-90% of the eventual equilibrium temperature change would have 
been realised by 2100. Temperature would continue to increase beyond 
2100, even if concentration of greenhouse gases were stabilised at that time. 
The projected sea-level rise is estimated to ranges from 15 to 95 cm, with a 
best estimate of 50 cm by the year 2100, but sea-level would continue to rise 
after the global climate and the mean temperature would have stabilised. One 
can only speculate about the consequences of these changes for the physical 
and ecological characteristics of the oceans, but it is obvious that they will 
have the most profound effect on the future uses of the oceans, coastal areas 
and their resources. Year 2100 may seem remote to politicians, but IW CO  
should not remain silent on the dramatic impact (migration of hundreds of 
million of people) of climate change which may be experienced within the next 
century.

Other issues to be addressed:
* Science observations
* Strategies
* Co-ordination mechanisms

4 Benefits

The O E C D  Megascience Forum has in its report on Oceanography (1993) 
supported the concept of G O O S . It is, however, clear that to convince 
governments to invest in or redirect present investment towards G O O S , they 
must be convinced of the socio-economic benefits of a G O O S  system for their 
country. Very few benefit-costs analyses are available. So far, the benefits of 
G O O S  are either deducted from the benefits of the World Weather Watch 
system, or only concern certain sectors such as agriculture. A  recent (O ECD , 
1996) benefit -cost analysis of the European Seawatch system indicates an 
economic return in certain areas (offshore, fishery and aqua-culture, 
insurance industry). In order to get hold of the possible country specific 
benefits and costs it is suggested that a series of benefit-costs analyses is 
carried out for developing countries or regions of developing countries.

Issues to be addressed .
* Economics of marine resources
* Mechanisms to estimate economic return
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* Examples of cost-benefit analyses (EN SO , SeaWatch)

N O A A  has organised a number of cost-benefit analyses of among others the 
return of the El Niño forecasts for the US-agriculture. Similar studies are 
underway for hydroelectric power and fisheries. The cost of T O G A  to the U  S. 
government was $223M plus ship time ($12M). The cost of the El Niño- 
Southem Oscillation observing system is estimated to cost $12.3M per year. 
Economic sectors benefiting from climate forecasts include agriculture, 
coastal management fisheries, resource management and hydroelectric 
power. Estimate benefits of improved forecasts are only available for U.S. 
agriculture. The expected annual value of modest (60% ) forecast skill is 
S240M, of high (80% ) skill is $266M, and for perfect forecast skill (100%) is 
$323 million. Conclusions of the T O G A  cost-benefit study were:

• the estimated lower bound economic rate of return to society (the U.S.) 
of the TO G A /EO S  programme ranges from 19.5% to 26.4%.

• because those values exceed 7%, the TO G A /EO S  programme 
represents an efficient use of society’s resources.

• climate forecasts have significant economic value. They suggest that 
similar climate forecasting efforts focused on other dimate phenomena 
and/or other parts of the globe may also represent sound use of global 
resources.

* Sustainable development
* Regional approaches (W ES TP A C , IOCARIBE)
* Socio-economics

5 Remedies to present situation

* National and regional interests
* Priorities
* Tools and Methods
The Seawatch Europe project of the European Marine environment 
programme (EU R O M AR ) is an on-line monitoring and surveillance system of 
the North Sea and is a regional component of G O O S . Seawatch forecasts 
and environmental data are distributed to public authorities, aquaculture/fish 
farming, commercial fishing, tourist industry, research institutes, navy and 
coastguards. The Seawatch system is now operative in Norway and Thailand. 
It is at present installed in Spain and Indonesia. Seawatch has aroused 
considerable interest in Sweden, The Netherlands, Greece, Italy, Mexico, 
China, Korea, U S A
As part of the European Research Co-ordination Agency (EUR EKA), 
EU R O M AR  aims at the development of marketable advanced technology for 
environmental surveillance. The programme was launched in June 1986 and 
has stimulated co-operation between the European industry and science in 
developing marine instrumentation, methods and operating systems. The 
approach is a bottom-up one. So far, EUR O M AR  has launched more than 20 
European projects of which 5 are completed, with a total investment of some 
$250 million.
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Seawatch is one of the most striking results of EUR O M AR . The technological 
objective of Seawatch-Europe is to integrate the various results of the 
E U R O M A R  programme within the areas of marine surveillance technology 
and information technology into an international operational monitoring 
system for, among others, the North Sea. By this the project implements the 
best available technology and develops an innovative operational marine 
environmental network. Major technical issues for the Seawatch system are: 
network structure, standardisation, innovative sensor technology for physical 
and "green" parameters and radioactivity, data transmission, data processing 
facilities and storage, integrated use of monitoring technology and operational 
modelling technology, and comprehensive user facilities.
Seawatch provides marine environmental information quickly, thus giving us 
the opportunity to make underpinned decisions when crises occur. The 
annual costs of a Seawatch "planning unit" consisting of 10 instrumented 
buoys and the associated data systems, are between $2 and 3 million. The 
Seawatch forecasts and environmental data are distributed to users whose 
livelihood depends on reliable information from the marine environment, such 
as: public authorities, aquaculture/fish farming, commercial fishing , tourist 
industry, research institutes, navy and coastguards.
A  strong point of the Seawatch system is that it is commercially off-the-shelf 
technology. It can be applied anywhere in the world as a complete system or, 
based on local needs, as a stripped down version. It is a highly adaptable 
platform for placing a range of instruments in situ and extracting data in real 
time. For the seas of India, it has been estimated that the cost of purchase 
and operation of 12 Seawatch buoys will be approximately the same as that of 
a medium size oceanographic research vessel. There is no doubt that the 12 
buoys will collect many times more data than one ship alone would be able to. 
For Eastern Africa a 9 buoys system might be adequate. Last but not least the 
implementation of a Seawatch system also includes training and technology 
transfer in relevant aspects, such as buoy operation, buoy maintenance, 
software use and training in forecasting related aspects. Therefore, Seawatch 
could become instrumental in Capacity Building activities in developing 
countries and by this allowing for the development of a truly global G O O S .

Political commitments on a national and international level 
The future uses of the oceans and their resources will critically depend on the 
development taking place on land, particularly in the coastal zones. At present 
only a few countries have well thought out and defined national plans towards 
their coastal zone development and clear policies towards the use of their 
marine resources on a sustainable basis.

* Implementation plan
* Use of international programmes as a CB-instrument
* Commitments
* Recommendations

This draft paper is based on input from dr. Jan H. Stel (IOC, the Netherlands) 
and dr. Stjepan Keckes (UNEP.Croatia)
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