Group I

) THE NEW OCEAN REGIME AND ITS IMPLICATIONS FOR CO-OPERATION IN MARINE SCIENCE AND
TECHNOLOGY '
1o The need for a new legal regime for the ocean which became pressin g

in the 1last decade, was triggered by a number of interrelated developments:
(i) New scientific discoveries in the geophysics of the oceans;
(ii) the penetration of the industrial revolution into the oceans;
(iii) the growing importance of the oceans in the economy of the world
community and of each individual state;
(iv) the transformation of international relations due to the emergenc e

of many newly independent States;
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(v) the ongoing transition from a system of laissez—faire in the oceans
to a system of management comprised of two components:
(a) extended arsas under national jurisdiction adding a new
dimension to national development strategies;
W
(v)  sea~bed area beyond national jurisdiction to be governed
A
by an international authority
2o The Convention on the Law of the Sea, adopted by the Third United
Nations Conference on the Law of the Sea, provides, for the first time a compra-
hensive set of rules covering all major uses of ocsan space and its resources

including marine scientific activities and the develorment and transfer of
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3 The regime of scientific research is an integral part of the compre-

hensive framework of the Law of the Sea. Ths general rules governing the legal
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WP, status of maritime areas and the uses of the oceans and their resources provided
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Thers ars,

also the legal foundations of the regime of scientific research.
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however, some principles which are specifically related to scientific research
embodied in Article 240 and other provisions of the Convention, while others
are reflected in various provisions of the Conventions

4 Article 240 stipulates in subparagraph (a) that "marine scientific

research shall be conducted exclusively for peaceful purposes (emphasis added)e

Article 143 on marine scientific research in the international seabed area
contains a similar provisione. These articles reiterateone of the Principles of

the Declaration on the Seabed adopted by the General Assembly in 1970,

S5e The conduct of marine scienitific research for peaceful purposes is

only one important aspect of the more general principles of the peaceful uses of

. the seas and their resources.* oot T breyy tutr bl g
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P Another important general principle wunderlying the new,regime of
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scientific resszarch and the development and transfer of technology is the princi-

ple of cooperation, The duty of States to coperate with each other was enunciated

as a fundamental rule of conduct in international relations by the Declaration
of Principles of Intermational Law Concerning Friendly Relations and Co-operaticn

among States in accordance with the Charter of the United Nationse Parts XIII (Marine

#* The Antarctic Treaty of 1659, the Treaty Banning Nuclear Weapons Tests in the
Atmosphere, in Outer Space and Uander Water, of 1963, the Treaty on Principlss
Coverning the Activities of States in the Exploration and Use of Cuter Space,
Including the Moon and Qther Celestial Bodies, of 1966, the Treaty on the Prohi
bition of Emplacing Nuclear Weapons and other Weapons of Mass Dest»uction on the
Seabed and Ocean Floor and in the Subsoil thersof, of 1972, and other international

treaties in the field of arms limitation and disarmament,



Scientific Research) and XIV (Development and Transfer of Technology) of the
Convention contain several provisions on the promotion of international co-

operation in oceanic science and its application for the understanding of the

characteristics and phenomena of the oceans, the exploration, exploitation,
management and conservation of their resources and for the protection and
preservation of the marine environment. Section 3 of Part XIII (Articles 242-
24Lk) and Section 2 of Part XIV (Article 270-274) are entitled, '"International
Co-operation'. Thus the whole regime of scientific research is designed to pro-
mote international cooperation.

7% The jurisdiction which is conferred in coastal states with regard
to marine scientific research enables those States to exerciggb}ncreased control
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over theﬂvaUisition\énd_utiii%atgcgjof knowledge about the characteristics of

e

marine resources and ecosystems in areas under their Jjurisdiction - such know-
ledge being essential for the rational management and utilization of these
resources, and the protection and preservation of the marine environment.
International cooperation in assisting developing States to acquire the necessary
skills and technologies has acquired legally binding meaning under the Convention.
Article 269 for example explicitly establishes that "States directly or

through competent international organizations shall endeavour inter alia'" to
establish programmes of technical cooperation for the effective transfer of all
kinds of technology"; and to '"promote favourable conditions for the conclusion

of agreements, contracts and other similar arrangements under equitable and
reasonable conditions.

8. The Convention also establishes the right of States Parties to
carry out marine scientific research in the international Area (Article 143,
para. 3). At the same time, the special nature of te regime for the Area
entails broad scope of powers and responsibilities to be assigned to the
International Seabed Authority in the field of marine scientific research.

uch powers should be viewed in connection with competences of that organization
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regarding the activities in the Area, as well as with operational functions

iteghall carry throughiithe: T &..o e s
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Enterprise (Arte 158, Parae. 2, Arte 160 and Annex IV, Statute of the Enterprise).
Accordingly the Authority may take measures to acquire technology and scientific
knowledge relating to activities in the Area, and therefore, is entitled to
undertake marine scientific research concerning the Area and its resourcese

It shall promote and encourage the conduct of marine scientific research in the
Area, coordinate and disseminate the results of such research and analysis

(Arte 143, Parae 2); and encourage the conduct of prospecting in the Area (Annex

III. Arte 2, Parae 1 (e))e
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9e The ConventionAthus introduced new principles of international cooperaticn

in scientific researche At the same time it vastly expands the rizghts and
responsibilities of coastal States in matters pertaining to scientific research

It is often assumed that these two trends, the nationalization and the
internationalization of scientific research, are contradictorye In reality, they ars

the two faces of the sa2me coins International cooperation in scientiflic research
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can grow and flfdprish only oan the basis of strong rational scientific infrastruciurs
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But, given the vastness and ecological ity of ocean space as well 2
nature of modern research technology, including its high cost, national oceanograpai
e ¢ ﬁ%f‘WW~% |

sei: ‘can grow and flﬁgrish only through international cooperatione The inter-
relation between national and international scientific research is not one where

one loses where the other gains: It is an organic process where the whole and

the parts ow together, or wither together.

4

10, The Convention on the Law of the Sea, for the first time in {the history

of International L2w, sets forth as a general principle,_the rizhts of all

States and competent intermasional organizaiions to conduct marine scientific

research (Arte 238)e The significance of this is reinferced by the fact that

most of the provisions in



Parts XIII and XIV place on equal footing States and competent inter—

national organizations in the field of international cooperation.
Furthermore, there is a special provision (article 247) on marine
scientific research projects urndertaken by or under the auspices of
international organizations. This is an importani aspect of the regime
of scientific research. It emphasizes the advantages of coordinated
research efforts through projects undertaken or sponsored by interna-
tional organizations. Article 278 of the Convention provides for closer
cooperation among the competent intermational organizations themselves
for "the effective discharge of their functions and responsibilities”

in the field of marine scientific research and the development and

transfer of technology.

11, The Convention offers a new platform from which to launch concerted
efforts towards the building of a New International Economic Order. The

tional o d ; ke @)
rational management of ,ocean. and marine resources, €an make a crui/ciall
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important contribution to these efforts. The Convention recognizes throughout
that syéﬁ management must be based on sound scientific knowledge. To benefit
from the new ocean regime, both in areas under national jurisdiction and
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ion through the Authority in the management
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through active and participa

of the common heritage of mankind, vast improvements are required in the

national and international scientific infrastructure, with particular considera-

-

tion for the needs of developing states. The new ocean regime offers the

possibility, and imposes the obligaticn, for such imrrovements.

12 The Convention makes it mandatory that "States, directly or

through ccmpetent intermational organizations, shall cooperate in

accordance with their capabilities to prcmote actively the develorment

and transfer of marine science and marine technology on fair and reasocnable
the develorment of the

terms and conditions™. They "shall prcmote
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entific and technological capacity of States which may need
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echnical assistance in this field, particularly developing
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States, including landlocked and gecgraphically disadvantaged States,

marine environnent compatible with the Convention, with a visw o

il

acceleratinz +he sccial and econcmic development of the developing
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States" (Article 266, para. 1 and 2). Consideration is given in this
connection to cooperation for the development of human resources
through training and education of natiorals of developing States
(Article 268 (d)). Particular reference is also made to the
develorment of programmes by the Authority and other competent
international organizations for strergthening the research capabilities
of developing and technologically less developed States; and the
training of their personnel and the persomnel of the Authority ir the

techniques and applications of research (Article 143, para. 3 (d).



IT - RECENT TRENDS IN MARINE SCIENCE AND TECHNOLOGY

13. Wwhile there are very brcad aspects of requirements for international
cooperaticn in the develcmment and transfer of technology regarding the
ocean and its resources7 n this report are examined primarily the
implications of the new regime for the develcpment of marine science,
particularly in develcping countries. In doing so attention has been
given to the requirement for science to contribute to the fuﬁaper
development of marine technology, and also to the general impact of
technological change cn the investigaticn of ocean processes.

ol
14. In the fifteen years, since the process of negotiating a camprehensive
new law of the sea began there have been radical changes in the canduct
of marine science as well as in the scope and nature of same types of
activities in or affecting the marine envircnment. These changes, and
cantinuing trends, must be analyzed and fully taken into account in
appraising the needs for and modes of internaticnal cocperaticn in pramoting

marine science and the develcpment and transfer of marine technology.

15. The legal process was itself initiated in anticipation of develcrments
in the technology of exploration and exploitaticn of the deep-sea bed,
which have now happened. In the same pericd, there have been impcrtant
developments in ship design and cperaticn, in the means of extracting
energy fram the ccean, in fishing methcds, in the ability to operate under
the sea surface and in the use of the ocean - deliberatly or otherwise -
as a recipient of wastes fram human activities an land. All these, and
other centinuing develcmments in mutiple use of ocean space have generated
the present need for a much greater intensity, diversity and quality

of investigaticn of the marine environment by all natians.



16. Marine science has changed dramatically with respect to the
technologies employed by its practiticners, to the nature of the problems
addressed by them and to the diversity of naticmalities engaged. Technclo-
gical developments include :

- exploitation of space technilogy for remcte sensing of the sea surface
and the near sub-surface, for accurate position fixing at sea, and for
ship~-to-ship and ship-to-land cammnication;

- sensing with accaustic devices;

- sensing and 'sampling' with electronic devices which have multiplied
the rate of same kinds of data gathering by several orders of magnitude;

- provisions of platforms other than surface vessels, such as moorede
and drifting instruments and equipment placed cn the sea bed;

- research submersibles to carry humans or robots to any depth, and
new diving apparatus;

- data prccessing equipment which makes possible both real-time analysis

of numerical data and the immensely camplex calculatims.

17. New types of scientific prcblem that have been addressed vigorously

VI%M B ]
in that f£ifteen y&ar peried range from the examination of recently discovered
life-forms and processes in the deep ccean to the effects on mcre familiar
forms of marire life of heavy metals, radicnucleides and synthetic bioclogically
active chemicals ; fram examination of the role of the ocean and of energy
exchange at the sea—-atmcsphere interface in prccesses of climatic change
to the structure and dynamics of the earth's mantle ; fram the biclogical

mcodelling of entire eccsystems such as that of the Scuthern Ocean to

the understanding of physical prccesses of the scale of the deep sea eddies.



18, The new instruments and methods have made studies of such problems
possible; new forms of activity in the marine environment have made it
necessary, And some of these problems have created the need for new

methods; other methods have emerged from the more general development of

science~based technologye

19, At the same time far more countries have become aware of a need for
competence in marine science and have in fact developed a certain capacity
in that field, regarding both qualified and experienced reople and the
physical means of conducting marine research, With that has come aware-
ness of the scale of the need for intermational cooperation and experience

PN

of the possible modes of such cooperatione An indication of that evclution

is given by the fact that in 1967 there were member states of the ICC
of which were developring states, arnd now there are of which

are developing states,

20, Notwithstanding the fact that more couniries now have a capacity 1o
engage in marine research and that their number continues to grow, it

must ve reccgnised that precisely because of the technological changes hers
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the that are new to it remains wide and is possidbly even widening, This
may have unfortunate consequences with respect to the implementation of
the '‘consent regime', which calls for understanding of the modes of resear

at the present *ime and as they are evolving, Such undersiandinz ccmes

best frem engagem h
conduct of them to the processing of data and the evaluation of resulis,
21s Cther studies prepared by ICC, SCOR and other bodies give indications
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The revolution in the techniques of marine research which we have outlined
is not completed - it may only have begun, Thus, in considering the conse-
quences for such research of the new legal regime we must realise that
continued rapid technological change is to be expected, with unforseeable
consequences for the pattern of research activities, Thus if marine science
is to thrive and if its potential value to humanity is to be fully realised
within the new political framework considerable flexioility in the inter—
pretation and application of the associated lsegal provisions will te

Nnecessarye
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Ioplementation of requirements for internatfonal co-operation.

Mandates for internaticnal co-operation at all levels fTor kk=m promoting
international co-operation in the development of marine science and technology are
ziven in numerous Articles scatterecd through several Parts of the Convention. The

an exhaustive
orkshop did not atteupt :@i:comprebensive: analysis of these, Xkmskmad although that

excereise might have been a reasonable approach to the set task. Instead, Article 243

Creation of favorable conditions (for marine scientific research) in Part XIII was

taken as a starting point for consideration of %ke exrerience to cate and proposals

regardi

for Tukursxaegkxsms new initiatrives a&xxs 2fe nossible modes of co-operation aad the
f s j &
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means of promoting them. According to this Article"States anc competent international

-

organizations shall co-operate, through the conclusion of bilateral end multilateral

20

A cy for : . o o .
acreenents, to create favorable conditions/...4nd to integrate the efforts of scientists..

<

in,studying...processes and phenomena...in the marine environnent.. "

Favorable conditions include an appropriate intellectuzl clinate for creative

. ,and some assurence of continuity in, . . . A
work , /EOREXRUIFERTHEY Such work; pf material means appropriate to the problems

ApPY
to be investigated and the techniques necessarily to be used; =mui adequate opportunityes

for scientists to exchange ideas (directly and through publications), to learn about

new technigues and related reaearch activities by others,and to Lhave their work
Evidently, such

critizimeised by their peers./Smsh conditions cannot be assured through bilateral

~

and multinational agreements. In the context of the new law of the sea what such
possibly
&

agreenents can/do is %m contribute to the creation of national capabilities in

narine science and help engender mutuval confidence amonz national grouss of scientists

and anmong covermments. These two processes reinforce each other.
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There is a vast array of possible types of agreenents under the zencral foriula
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of Article 243. There prokably already exist examples of all or wost of the o0l
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catesories are acreenents betiecen States, betireen one or nore States ant an inter—
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~overnnental orgsnization, and between international orgarizations., T ne ovlacors

of the conventionr: probably had

Articles,the ters "internation
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For example,

Article 244, in mandating that States 'in co-operation with other States and with

QL

competent international organizations shall actively promote the....strengthening of
the autoromcus marine scientific research capabilities of developing States!, estaklishes
4 |

that this process includes ...''programmes to provide adequate education and training

of their technical and scientific



intent of Article 243, of the non-governmental international bodies in this field,

While recognising that some of those bodies will need to change in response to the

1

changes in the nature of marine research noted in paragraphs 16 to 20 (and particularly
nara,19) of this report, especially by an increasec participation of scientists from

1.

hen and intergovernmental organizations
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ing countries in them, agreements between t
and, in certain cases, States mmm can contribute substantially to national capabilities

and international confidencs. The non-governmental bodies concerned range from those
marine
concerned with/science asxsmaghx itself, such as the Committees, Unions and Associations

assembled in ICSU, to these inter-disciplinary bodies such as the International Ocean
and lasw
Institute concerned with khkexswskX marine policy/- including science policy - and

training. [W ’ (2 g 20 s - e & ' A
T nlls oylen & Py, » 1 ’[ A 54 el ¥ pare ,Il;"" A
atters Hmakk to be covered by international agreements of various kinds Phratey
B /0w, olide & oo /. :
include: ji
- education and training of scientists and technicians;

- the flow of scientific information and transfer of knowledge;
- the planning and conduct%f research activities;

- the provision of scientific equipment;
and networks.
- the creation and #z further development of institutionszsfxxariansxkIrAsX
bllateral
Hany/agreements would mawsrx be concerned with only one or two of these natters, others

~

gthimrs would cover aspects of all of them. Agreements conclucec under one or more
Articles of Part XIII Section 3 of the Qonvention (Conduct and Promotion of Ilfarine

Scientific Research) might be expected km often to be of the latter kind. fost
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rzements between developin d

and other States would be exnected to contain refErsnmm

y covered., ?'Plbﬁ
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provisions regarding education and training, whatever else the

International co-operation in marine
MarxnE/science education and trainins has been the subject of uany studies

under the auspices of IOC/TEIA, and these have given rise to nuuerous specific

1

nroposals for action./ Quote documentation /. Stinulus for the implementation of these

nroposals may be derived from specific provisions in the @onventicn, such as that oL

Article 275(2) which savs that States, through competent international orzanizations

g
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and the Authority, shall ort to facilitate the establishment and



strengthening of (national research centres, particularly in developing coastal States)

o o

s0 2s tc provide for advanced training facilities and necessary equipment, skills and

fdls,

know=how....". In additionyit is clear that among the conditions that may be established

by a coastal state regarding consent for other States and competent international
organizations to undertake marine research in its exclusive sconomic zone or on its
a3 1

continental shelf could be included provisions for the provision of trainin
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prortunities to thm nationals of the consenting State.

Provisions for training are concerned not only with the foruation of specialists.
At the present time there is an urgent need also far to convey a very vide range of
information to administrators who are or will be responsible Tor national activities
affected or required by various provisions of the convention, Agreeuents to provide for
special broad training of this kind will be necessary if congiousness of the implications
of the marine revolution,of which the convention is both a nirror and a motor, is to

social
be more widespread . Such conggiousness is another mEmzEssary favorable/condition for
the necessary growth and health of marine science
A special provision regarding training, which will call for new forms of

agreement, is that in Article 143 wherein "States Parties shall promote international

co-operation in marine scientific ressarch by (inter alia) training...the personnel

of the Authority in the techniques and applications of researchx".
Article 244 says that "States...in co-operation with other States and with
congetent international org zations, shall actively promote the rlow of scientific
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data and information and the transfer of xmismkxRxm lnowledge resulting Trow s marine
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scientific ressarch, especially to developing States,..' Paragraph i, or ths saue
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Article palkes it clear that this flow includes publication and dissemination 9
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information about research programmes and plans as well as of the results of research.

There alreacdy exist a number of multi-na
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and Statss as well as non-covernmental bodies for the Aciatie SCiecss Sl Disheries
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ingortance of such
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everal Articles deal with kiim enhancement of the Clos: of
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a ""State...snall provide, as appropriats

opportunity to obtain from it, «...info

other State
ge...to the environmentix

with a reasonable
rmation necessary to prevent and control
"' Such information necessarily includes scientific
inforuation. Another such Article is Article 11¢. This says that "Available cscientific
information,...relevant to5 the co rvation (of the living resources of the high seas) shall
be contributed and exchangzed on a regular basis throus g coupetent intermational organi ons
-+.vith participation by all States concerned". Vhile Article 64, dealing with Highly
migratory specles, and Article 53, dealing with living rescurces occurring siithin
two or more exclusive economic zones or both within such a zone and in an area beyond and
adjacent to it, do not exglicitly provide for scientific data exchange they irply that
such exchanges will be arranged since the effective co-Ordination of conservation
weasures that is called for under these articles can hardls ke imagined without such
exchanges, Arrangenent for agreenents regarding Tormation pertinent to these and other
special needs will nornally be a task for specialised international organisations having
alsc management responsibilities, bmx In some cases, however, international orcanisations
*h broader scope, such as one or other of the U.N. bodies, but having no direct
ianagenent function, may be called upon to assist in the establishment of agreenents
anmong two or more States.
\Agcreements for international co-operation in th lanning and conduct of rssearch
activities have been an essential feature of the practiee of iarine cciencs since the
beginning of the twentieth century., The Vorkshopr did not mawis fomsce substantial clancss
in the form of such agreements mxxavgamsegm arising from the new law of the cea, bdut did
gxpect an intensific n of them. The extensions of national jurisdicfion uay give rise
to the need Zor relatively more bi- and tri-lateral agreenents than Litherto, and the
ipited ; .
ieecs of many Statss with %ziihé experience of such-forus of co-operatior
ey could benefit from the help of multilateral
this heading may |
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"Statzs shall seek to pronote competent international organizations the establishment

ensral criteria and guidelines to assist States in ascertaining the nature and implicatio:

of meprine scientific research''. This activity might be expected to lead to international
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organizacions Sp

ing global or regional agreements regarding such criteria. Then,
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according to Article 2583, States ''shall endeavour to adopt reasonable rules, regulations
and procedures to promote and facilitate marine scientific research conducted...beyond the

territorial sea...and, as appropriate,...to promete assistance for ...research vessels",

e e Pacilitating . > .
(1nc¢uu1ng/%ﬁelr 586858 to harbours)%.Not only does the adoption of "reasonable" rules,

etc., call for co-operation between coastal Statea and the flag States of research vessels, b
alco hepsisckikekrokaxhzxa it is likely to prove desirable that such rules be as Far as
hmrmonises: is practicable harmonised internationally. This latter process could be
experienced

‘,_) 7\ -
actively -romoted by/international bodies such as the IOC. J°~5 b)S

Phexproyxsxanxal
International agreements regarding the provision of researci: equipnent, like

such agreements for exchanges of scientific personnel, can be regarded as special Facets
sessential

zspentz of arrangements for planning and conducting research, and equally as/elements

n the creation and development of research institutions and netviorks,
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iuch attention has been given to co-operation in the creation and trengthening

of national institutions in the "Comprehensive Plan for a liajor Asssistance Prograoue

g e

to Inhance +the larine Science Capabilities of Developing Countries" drawn up by the
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ICC. The Yorkshor did not see the need, nor/ﬁave hé
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to thiBapatters , b i
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Sv 'institutions' was understood the entire range of internal arrang

acilities for planning, co-ordinating, conducting and appraising
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as well those for ensuring the application of the results or res
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“ew nroblens are arising with the deployment of drifting instruments in a world

h aueh of the ocean area is under national jurisdictions. Such instruments,

whether put out in the area over which the researching State has jurisdiction or in the
hizh seas will frequently move into areas under the jurisdictions of other States, %x
xsxhemartngxuxgerktyx There is now an increasingly urgent neec to reach agreement on

e status and protection of such instruments, including the possibility of experiments

using them being conducted under the =pmunsoyxshtpxorxzmux auspices of competent international



ional institutions, were a subject

International institutions, and especially reg

of special attention by the Workshop. Iiultilateral agreements among a nuwber of countries
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in a certain geographical area are a common feature of the global pattern of marine
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airs, and scientific researeh is a subject - often the only subjec
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these them. llany of these zgesmrEntsvrelate to z co-operation regarding a defined

ocean area, but often linguistic, historical, cultural, political consicerations
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determine the participation/and scope of
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the agreements, ihere many, usually small,

island States exist in a region there is a strong impetus to arrange for common

~

acilities of the kinds which none of them could support alone. it the level of
undamental scientific education and research there are already, for example, regicnal
universities in the South Pacific and the Caribbean, and similar arrangements have Leen
o

Jiscussed Tor the Vestern Tropical Indian Ocean, It wouild seem natural to sncourage the
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foculties of marine science at such institutions. Corresnondin
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development of arranzemnents

2.1

marine activities are proposed in the "Comprehensive
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or the n»ronotion and co-ordination o
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lan' in the form of Joint Oceanographic Commissions.
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r are concerned with marine science most of th= reional agzreeinents
- o

hitherto have been limited in their functions to planning and co-ordination of national

metivikiss in regional prograrmes. In soue cases the bodies established under the

ilitate relations between States, and they may serve as
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such as exchange of numerical data, are being

upgraded to mors co such as data analysis and testing and development
of models for such analvsis. Such upgrading has the effect of tending to transform

regional 'information' centres into regional rEsearek centres for research, In fact
there scens to be a general trend for bufkes existing bodies established under international
n

agrsenents to become nore 01rect1“A&nxﬂkxxﬁ both in research and in provision of services

There are cases where an organization vhich mas previously Tacilitated the

" ] Y n SOne o . ,
placerent of scientists froi Sp= of its llenbers on the research vessels of others, has

later become engaged in the plenning and conduct of international pragramxasinvestigations

using chartered vessels and paid for from specially contributed funds.
SOx)
In/fieldsof sExemtxfirm research other than marine science international research

institutions - often regional in scope — have been esta blished and have been highly

successful. There have also been failures. dewsrfhskmmmx Notwithstanding those failures,

and nany practical and political difficulties, there are more international research

Lz

institutes being mskakkizhed created, planned or proposed now than at any time in the

past, Some of these, if they come to fruition, may be of direct assistance in the

promotion of marine science although not explicitly directed to it. There is alreacdy
mucl. experience in the creation and management of such institutions whiclh could be
valuable %o the marine scientists and administrators in considering new formes of
international action to meet demands arising from the new law of the sea and the new

pe of marine activities by States and enterprises.
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The convention calls for the creation of regional centres, to oe wronoted D

tates, in co-ordination with competent international crganizations, the Authority

and national marine scientific research institutions. The special purpose of these is

tiels

to "stinmulate and advance the conduct of research by developing states. In the
functions of the

£ marine science the/regional centres are to include education, pYIgRARNWENY
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study relating to the protection and preservaticn of tThe marine onvircan.ent, organisSilig
,disseminaticn
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the llection, emchange/and evaluation of information cf all prelevant kinds, and - ST
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inportantly - the acquisition anc processing o1 scientific data. (articles 273 and 277).
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There are many institutional forms for centres to perform such functions. One possibility

is for arrangements t€o bé@ade for an existing national instaatution to serve a regional

o

unrction. Such errange.asents are not uncommon. However, in an increasing number of

3

situations no one country in a region(or even, for that watter, the world) has

funds, trained manpower or technical ability to support a certain type of research facility.

In the fisld of narine science thers are no a number of developing countries which have

i‘.)

acquired a considerable capacity for the conduct of research but which nevertiheless do

have the ability to engage in all the kinds of research from the results of which

they could benefit. It is among these countries that one might expect arrangsments for
2

the establishment of new specialised regional/institutions to emerge. Existing global

becies such as the IOC could be in a position te assist in this process, particularly

0o

to be well-informed about similar developments in other

(’)

if they make it their business

Any regional institutions will naturally be foci for the provision of comzon

services for national research institutions. As such they will be nodes in communication

networks linking those national groups. When, as is lilely eventually to Lappen, several

-
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rezional institutions having similar functions come into existence in a number of regions,
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they will form a network among themslves. Within any general region a nuuber of regional

institutions having different, complementar; functions in the field of narine scicnes
will form a network of another ¥ tipe. And guxkmsmmark regardless of the state ¢f evolution
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of regicnal institutions, there will be increasing opportunities for national beliles,
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In concentrating the effort to develop an efficient strategy

for the promotion of marine science and technology in developing coyntries,
) WPV

: =loaN
outd—fellew two main avenuwes:
&xﬁgb\\%v&k S awareness
Y)ig- To help establishidos in tH@se countries the i3 i
r " .. wmseRi .
that a sound scientific basis is indimspensibtre if the opportunities and r&ﬁd“
[\

Load: 3B oy i S
mwk.responsibilities &f the new ocean regime are to be-t;ﬁeéf;Xre—sédprOperiy_q

+ ot A
and thé?Lsufficient and stable support for marine science is needed.

— This could be promoted by, tov 6M o

- Missions of marine science experts from IOC/Unesco;

- Information about technical assistance opportunities;

- General information on ocean affairs and relevant international co-

operation, directed to governments, universities, schools and %e. the

public.

GROUP LI

&6 3
z\) = 'fb help activitatiwmg the endogenous capabilities and

intellectual creativities regarding marine science and technology in these
. ke, whde o e . : . e i)
countrles,ﬁahat - e maintaining and protecting their cultural indentit{y-

will lead to real partnership in oceanography between developing and ofhwy

industeial countries on equal footing.(Tki*Sim LA \x'“>\¢AaA=@~513

- @eplacgig ke one-way exportqiechnology by the exchange of culture
and knowledge;

- Substitut%%g-"imitiation" by "innovation" in the educational field;

badoe od\aw owd. W\
- *ai(-i—&goLthe deve%.

nology would harmonize best with their identity and traditional

(N,
oping countries decide themselves which kindqof tech-

structure;
c e
- Reducing. discrepancies in scientific standingJand buildieg—up

mutual trust between developing and imdustriat countries.
st e
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The priority given to the role of the ocean and its res

; vonal
y identified within nation
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elopmen -’;’)c.. efore no overaldi marine pOl:LC in f

established.
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has yet been
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There is a general lack of recognition of the complexity and che value

of the ocean and its resources and of the need to consider tham with

an integral approach, ;
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sciences and technologies hapt

In many cases the value marine even reen

ignored or mEwe not -eeen given £ proper emphasis.
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Due 0 the fiultidisciplinary <ntersecterial nature oI maxine
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matters, thesZ are” taken ofl a fragmentary basis, without the necessary
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planning and coordination .
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Insufficient cooperation between the sectors tends to lead to éupllcatlvn{

»

and @-~unaserruse of thewseassersC avallable human XesOurces, infra-
structure and funding,
/

In many countries f#¢ national legislation does not corresporni to the

present national and international regquirements.
5
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= International cooperation, both bilateral and multilateral, s largely
under-utilized . /
) - s
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- In manv countries, there—is—an-insuffivrent /understanding LECE¥EIRG the
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a. the number of marine scientists and technologists;
/

b. the quality of academic programmes, and of the ongoing

research projects,

c. the organization of socund and continuous training programmes for

marine technicians capable of meeting the demands posed by govern-

mental and private institutions.
J

the availability of appropriate infrastructure laboratories, eguip-

(oN)

p ment, libraries, vessels, maintenance of equipment .
¢/

N EFR
ﬁ;;’ - Mosk develo;ing countries lack the political will or the commitment tc
-t
assign priority an al located resources to p*omote and maintain their oceanco-
i . »»—~-——'-!.r fyv uL/r Dudpoito
graphic programmes on a long term ba51§, rQulpe of;en.TEolatea efforts are maoe‘,
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resultigpe in duplication and waste of available facilities.
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4. 1« The above-mentioned limitation and the limited, or often non-exigtent ,
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integral knowledge rega¥arng &% country's Exclusive Economic Zone maxes manage-

ment decision extremely difficult and reduces the# capacity to adequately
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participate 'in foree—responsible=for promoninﬁaresearch and (agsase-Rg, recommen-
A “ /
-
dations for apprepEEamte management. L /
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e As a resul; of the above mentioned difficultiesy, efforts made—ev developing
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countries towamsds national plans are usually incomplete and fragmented/faili¥g

v

/ Wkl ."/.’ A (I e j"/ /7; ct L
to refiect authentic development. ‘“Smek difficulties are serious obstacles &er
/LI//.'-\.’.;HC‘j—'- 7/\- 7‘,-’ (‘:\4(/

. _ !
the-couneries to beeeae/self—snff;c1enﬁyanc ”apanle to select &% adopt appro-

s \l

J

The scientific and technelogical development of a nation is a i=n&
auv O Lk ity f,’.‘(»’}l—d(’: =l D)

o - A (I R
comp X &7 & CO im =y ssS T i </ § e
LleXx, arsa-—a ont naon_, /‘DIOCEV\. . 1,\ u./‘l_ (,)( ol g “+4y ,/f(" . A A (.' 7 pA
7 ’ / L— ’ -
P J / 2 - /
A = fanfr Uty €. /54 e In o.f ~
. ! . 7 ¢ {0+ ... ‘\ -t —~
= ﬂw—\ P

/
Besauwse of The recent deve*ooment.o: marine sciences,—Sis D~cem&?"

riorities and neeas

E
£
¥
®
(9}
13
(KN
th
b
Q)
f
L}
t
O
181
£
[§)
<
m
'V
(@)
'3
}A
)
0
0O
(@)
=
3
r
e
1)
0n
t
(0]
)
b}
)
it
g
ct
fay?
M
'

$ _—
- T »
/ - it > e ’
o #
/ ~
L . { ; s 2 a g
—— / 4
— ~ o
o i e C
-< L.
>
= _ (
ol A < 4 i 1_}



/’_.

Akl sty ,,‘l‘./;

e

———ZI3e marine scientistf has—ee contend with mam proklems’/acs’:
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Inadeguate recognition of his status, which is reflected i

towards his work, etc.

Poor incentives in remuneraticn and/or means to carry on his job

Improper working environment

attend internaticnal meetings with
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colleagues for greater professional growth.

te journals in which his studies



The Acquisition of Competence

The development of marine sciences over the next few decades will

certainly be marked by the eifects of the advances in instrumentation tha

Pebhlaliel

have vastly increasec the capacity for observation and measuresment. A much

expanded array of variables can ncw be monitored, in situ or remotely by
Sl ‘p O
powerful sensing uni"s =N many cases variables ca:wbe monitored
b.f’/:/f laqaest fig :“L// ""f' "'x/ Ve

over long periods. fThese advances have become ef‘eclee for research because

;

continuously

of the parallel, and quite dramatic, development of equipment for recording

(N

observatlons, for storing and processing data, and for transmissicn an
reception of data and information.

These advances in scientific ins trumentation have important effects
on the planning and conduct cf research, but more significantly
a freedom tc think more largely and make it possible
models of the structure and cdvnamics of natural systems. Success in
of those possibilities will depend greatly, however, on the effectiveness cf
arrangements for international cooperat;on in the conduct of observational

brogrammes and in the analysis and internpretation of data. Both developing

and developed countries must have their part in this enterprise, but, as shown

inrhe preceding section, most developing countries have far t

Or even in creating programmes through which they could make their contr:i-

butions to, and draw benefit from, global programmes, as it is necessary the

should do, and of course they neeé to accomplish this develcpment in

to
of

cen

alsSo a& major component directeG towards raising the competence of dovelbr 2g
“ountries to a level of particisatocs as ecbals with Se elopee CouNTries,



This second component must have several sub-components running in parallel:
to reinforce the basic educational background to specialized research, to
develop institutional arrangements for planning and conduct of research, and
tc acquire the entire repertoire of modern research instrumentation and the

kills in its use.
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Analysis of the problem

AR There is a wide range in the level of marine science and technology
development among the coastal states. The most advanced industrial states
have devesremed specialized institutions for all aspects of marine affairs,

theresare university programmes in marine sciences and technology/m

undergraduate and graduate level? and teere=is continual developmer;}_r/ .
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aﬁ scientific ~concepts and methode&m aS-iieil—ara——n apollcatlon ‘of science
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Ef*-ﬁc&M the other extr eme, there==msc sSome countries wa=sh practically
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no/marine science and technology iﬁiamesmraﬁdﬁm
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@f Coastal States are at _Present Wegme@f—veve-}ogﬁent between
/w"“r
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the extr emes,. - *Lgﬁneral_uand—x-s—cha t-the - level—audevelemem:——la‘m

br ozuean nidinge D An«u dewe Lo foel =~ (o sl el b & Higy =

“sciences and Lechnology” Dara_-eiﬁ G.ha.s—e-t- Scientific, economic and techno-

~ e ’
Vo LB

logical deuelp;xnenf—geneﬁﬁ-y, but there are some distinct exceptions. Some

/
A~
—tr Ul

states which ordinarily are considere&;ﬂeveloping Countries are more advanced
in marine science and technology than some industrial states. The—obvieus— _
reaseﬁf—for‘thi's"i‘s‘th'é difference among States ini thelr dependence-on the
Oceans for transpcrtation-or -exploitation-of dits resources;—and the -conse- -
quent._differences .in maritime limitation.

The ra cnal management of the resources of the ocean requires scien-

v g, b i 9 et
tific knowledge and information,//apprcpri’ate facilities, equipment and tech-

s Jariad T lef Ao v aaicle o
nology as well as highly quaiified human resources,/ It also reguires national
financial and legal commitments by £t responsible governmental authorities.
sithoucn there-—4s-a wide- range-—in Te specific rneeds mﬁ--ailmiﬁa&i-ons:i; indivi=
dual states. inere are some general trends that should be menticned
= Cverinents showdd-give mOPe recognition ze science and techn: l g
= facters ior dsvelcpmentt } A ’




