
Group I
THE NEW OCEAN REGIME AND ITS IMPLICATIONS FOR CO-OPERATION IN MARINE SCISNC3 AND 
TECHNOLOGY

lo The need for a new legal regime for the ocean which became pressin g

in the last 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 a 

of many newly independent States;

(v) the ongoing transition from a system of laissez-faire in the oceans 

to a system of management comprised of two components:

(a) extended areas under national jurisdiction adding a new 

dimension to national development strategies;

(b) sea-bed area beyond national jurisdiction to be governed
\
by an int emat ional authorit y

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 compre­

hensive set of rules covering all major uses of ocean space and its resources 

including marine scientific activities and the development and transfer of

marine technology

3* The regime of scientific research is an integral part of the compre­

hensive framework of the Law of the Sea* The general rules governing the legal 

status of maritime areas and the uses of the oceans and their resources provided 

also the legal foundations of the regime of scientific research* There are,
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kowever, 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 Convention*

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

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

Article 143 on marine scientific research in the international seabed area 

contains a similar provision. These articles reiterate one of the Principles of 

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

5. The conduct of marine scientific research for peaceful purposes is

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

the seas and their resources.*

Oo Another important general principle underlying the new,regime of

scientific research and the development and transfer of technology is the orinci- 

pls of coopérât iono '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 International Law Concerning Friendly Relations and Co-operaticn 

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

* The Antarctic Treaty of 1959» the Treaty Banning Nuclear Weapons Tests in the 

Atmosphere, in Outer Space and Under Water, of 1963, the Treaty on Principles 

Governing the Activities of States in the Bxploration and Use of Outer Space, 

Including the Moon and Other Celestial Bodies, of 1966, the Treaty on the Prohi 

bit ion of Fmplacing Nuclear Weapons and other Weapons of Mass Destruction on the 

Seabed and Ocean Floor and in the Subsoil thereof, 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- 

244) 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 exercise increased control 

over the acquisition and-u.t44i-ga^run jof knowledge about the characteristics of 

marine resources and ecosystems in areas under their jurisdiction - 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 Tor 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 t:'e 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.

Such powers should be viewed in connection with competences of that organization 

regarding the activities in the Area, as well as with operational functions 

it shall carry through the ........
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Enterprise (Art* 158, Para* 2, Art* 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 resources*
It shall promote and encourage the conduct of marine scientific research in the 

Area, coordinate and disseminate the results of such research and analysis 

(Art. 143, Para. 2); and encourage the conduct of prospecting in the Area (Annex 

III. Art. 2, Para. 1 (e))* . p t

9. The Convention thus introduced new principles of international cooperation 

in scientific research. At the sane time it vastly expands the rights and 

responsibilities of coastal States in matters pertaining to scientific research

It is often assumed that these two trends, the nationalisation and the 

internationalization of scientific research, are contradictory. In reality, they are 

the two faces of the same coin. International cooperation in scientific research 

can grow and fliu^ish only on the basis of strong national scientific infrastructure 

But, given the vastness and ecological unity of ocean space a3 well as the very 

nature of modern research technology, including its high cost, national oceanographic 

seiencwS can grow and f]{%rish only through international cooperation* 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 grow together, or wither together.

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

of International Law, sets forth as a general principle, the rights of all 

States and competent international organizations to conduct marine scientific 

research (Art. 238). The significance of this is reinforced by the fact that 

most of the provisions in



- 5 -

Parts XIII and XIY 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 undertaken by or under the auspices of 
international organizations. This is an important 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 international 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
fU cfUttArational management of-ocean strabe and marine resources, can make a crulciauly 

important contribution to these efforts. The Convention recognizes throughout 

that sdch management must be based on sound scientific knowledge. To benefit 

from the new ocean regime, both in areas under national jurisdiction and 

through active and full participation through the Authority in the management 

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 obligation, for such improvements.

12. The Convention makes it mandatory that "States, directly or 
through competent international organizations, shall cooperate in 
accordance with their capabilities to promote actively the development 
and transfer of marine science and marine technology on fair and reasonable 
terms and conditions”. They '»shall promote the development of the 
marine scientific and technological capacity of States which may need 
and request technical assistance in this field, particularly developing 
States, including landlocked and geographically disadvantaged States, 
with regard to the exploration, exploitation, conservation and management 
of marine resources, the protection and preservation of the marine 
environment, marine scientific research and other activities in the 
marine environment compatible with the Convention, with a view to 
accelerating the social and economic development of the developing



- 6 -

States” (Article 256, para. 1 and 2). Consideration is given in this 
connection to cooperation for the development of human resources 
through training and education of nationals of developing States 
(Article 268 (d)). Particular reference is also made to the 
development of programmes by the Authority and other competent 
international organizations for strengthening the research capabilities 
of developing and technologically less developed States; and the 
training of their personnel and the personnel of the Authority in the 
techniques and applications of research (Article 143, para. 3 (d).



II - RECENT TRENDS IN MARINE SCIENCE AND TECHNOLOGY

13. While there are very broad aspects of requirements for international 

cooperation in the development and transfer of technology regarding the 

ocean and its resources. In this report are examined primarily the 

Implications of the new regime for the development of marine science, 

particularly in developing countries. In doing so attention has been 

given to the requirement for science to contribute to the furBper 

development of marine technology, and also to the general impact of 

technological change on the investigation of ocean processes.

14. In the fifteen years, since the process of negotiating a comprehensive 

new law of the sea began there have been radical changes in the conduct

of marine science as well as in the scope and nature of seme types of 

activities in or affecting the marine environment. These changes, and 

continuing trends, must be analyzed and fully taken into account in 

appraising the needs for and modes of international cooperation in promoting 

marine science and the development and transfer of marine technology.

15. The legal process was itself initiated in anticipation of developments 

in the technology of exploration and exploitation of the deep-sea bed, 

which have new happened. In the same period, there have been important 

developments in ship design and operation, in the means of extracting 

energy from the ocean, in fishing methods, in the ability to operate under 

the sea surface and in the use of the ocean - deliberatly or otherwise -

as a recipient of wastes from human activities on land. All these, and 

other continuing developments in mutiple use of ocean space have generated 

the present need for a much greater intensity, diversity and quality 

of investigation of the marine environment by all nations.



16. Marine science has changed dramatically with respect to the 

technologies employed by its practitioners, to the nature of the problems 

addressed by them and to the diversity of nationalities engaged. Technolo­

gical developments include :

- exploitation of space technilogy for remote 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 communication;

- sensing with acccustic devices;

- sensing and 'sampling' with electronic devices which have multiplied 

the rate of some 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 on the sea bed;

- research submersibles to carry humans or robots to any depth, and 

new diving apparatus;

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

of numerical data and the immensely complex calculations.

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

in that fifteerTyear period range from the examination of recently discovered 

life-forms and processes in the deep ocean to the effects on mere familiar 

forms of marine life of heavy metals, radienueleides and synthetic biological 

active chemicals ; from examination of the role of the ocean and of energy 

exchange at the sea-atmosphere interface in processes of climatic change 

to the structure and dynamics of the earth's mantle ; from the biological 

modelling of entire ecosystems such as that of the Scurhem Ocean to 

the understanding of physical processes 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 technology,

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 people and the 

physical means of conducting marine research. With that has come aware­

ness of the scale of the need for international cooperation and experience 

of the possible modes of such cooperation. An indication of that evolution

is given by the fact that in 196? there wer«_____ member states of the ICC

of which ____ were developing stapes, and now there are ____ of which ___

are developing states.

20, Notwithstanding the fact that more countries now have a capacity to 

engage in marine research and that their number continues to grow, it 

must be recognised that precisely because of the technological changes here 

identified, the gap between the countries most advanced in this field 

those that are new to it remains wide and is possibly even widening. This 

may have unfortunate consequences with respect to the implementation of 

the ’consent regime’, which calls for understanding of the modes of research 

at the present time and as they are evolving. Such understanding comes 

best from engagement in the research activities from planning through 

conduct of them to the processing of data and the evaluation of results*

21, Cther studies prepared by IOC, SCOR and other bodies give indications 

of likely future priorities for marine research*.

* See specially ICC/lNP - pCp, 22 July 1$8?, Ocean Science for the year 2.COO.



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 flexibility in the inter­

pretation and application of the associated legal provisions will be 

necessary*
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Group III.

Implementation of reouirements for international co-operation,

Mandates for international co-operation at all levels for £ks pro rioting

international co-operation in the development of marine science and technology are

given in numerous Articles scattered through several Parti of the Convention. The
an exhaustive

Workshop did not attempt :dfccHMJpa?Efbsn!SdMKK analysis of these, Instead 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 tks experience to date and proposals 

for YwimrsvsrcrttfmK new initiatives akxta“tne possible modes of co-operation and the 

means of promoting them. According to this ArticlenStates and competent international 

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

agreements, to create favorable conditions/t?T$nd to integrate the efforts of scientists 

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

Favorable conditions include an appropriate intellectual climate for creative
.and, some, assurance of continuity in, . , . , . ,,work,/Eoittxim5±y:xix sucn worm; pnysxnd material means appropriate to tne proolems

to be investigated and the techniques necessarily to be used; asm adequate opportunities

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

new techniques and related research activities by others,and to have their work
Evidently, such

critixxncisec. by their peers./Slush conditions cannot be assured through bilateral

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

agreements can/do is ks contribute to the creation of national capabilities in 

marine science and help engender mutual confidence among national groups c•: scientists 

and anono rovernnents. These two processes reinforce each other.
*.j > >— -

There is a vast array of possible types of agreements under the general formula 

of Article 243. There probably already exist examples of Sill or most of then. •,<r 

categories are agreements between States, between one or : -ore otc.>.cs di. c-.i- i O oer— 

rovernoental organization, and between international organizations. The negotiators 

of the convention probably had m  nm nd, when v riving n<;re ano siis&whERS? i." o * ■ •'-•*■

Articlesjthe term "international organizations" primarily intergovernmental bodies. 

However the V'orkshoo emphasised the importance, v,x oi. respect c«.- t-;«.■ . L ~ -
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For example,

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

competent international organizations shall actively promote the....strengthening of 

the autonomous marine scientific research capabilities of developing States", establishes 

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

of their technical and scientific personnel".
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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

changes in the nature of marine research noted in paragraphs 16 to 20 (and particularly

para.19) of this report, especially by an increased participation of scientists from

developing countries in them, agreements between them and intergovernmental organizations

and, in certain cases, States k k j can contribute substantially to national capabilities

and international confidence. The non-governmental bodies concerned range from those 
marine

concerned with/science axxsnshx itself, such as the Committees, Unions and Associations

assembled in ICSU, to these inter-disciplinary bodies such as the International Ocean
and law-

institute concerned with thsxsxsi marine policy/- including science policy - and

ÙV,

training, The ,■ x ~
tAjiÙ'H'jf HU- i ^ ¡ J  ’ / /» . ' y/JU i ' faCtsC f  fWU*'■■Hatters dnait to be covered by international agreements of various kinds 

induce:
- education and training of scientists and technicians;

- the flow of scientific information and transfer of knowledge;

- the planning and conductjof research activities;

- the provision of scientific equipment;
and networks.

- the creation and ds further development of institutionsgxxxxaxxQttsxkixdxx 
bilateral

Manv/agreements would sax&xx be concerned with onlv one or two of these matters, others

ÉtthExx vjould cover aspects of all of them. Agreements concluded under one or more

Articles of Fart XIII Section 3 of the Convention (Conduct and Promotion of marine

Scientific Research) might be expected .ta often to be of the latter kind, host

agreements between developing and other States would be expected to contain rgfxKxnnre

provisions regarding education and training, whatever else they coverec . P
International co-operation in marine

Maxing/science education and training has been the subject of many studies

under the auspices of IGC/TEhA, and these have given rise to numerous specific

proposals for action./ Quote documentation /. Stimulus for the implementation of these

proposals may be derived from specific provisions in the Convention, such, as that of
«

Article 273(2) which says that States, through competent international organizations 

and the Authority, shall give adequate support to facilitate tae establishment and
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strengthening of (national research centres, particularly in developing coastal States) 

so as to provide for advanced training facilities and necessary equipment, skills and 

know-how....". In additional! 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 economic zone or on itso

continental shelf could be included provisions for the provision of training 

opportunities to tkx nationals of the consenting State.

Provisions for training are concerned not only with the formation of specialists.

At the present time there is an urgent need also far to convey a very wide range of

information to administrators who are or will be responsible for national activities

affected or required by various provisions of the convention. Agreements to provide for

special broad training of this kind will be necessary if consciousness of the implications

of the marine revolution,of which the convention is both a mirror and a motor, is to
social

be more widespread . Such consciousness is another ngggxxxry 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 research by (inter alia) training... the personnel 

of the Authority in the techniques and applications of research^".

Article 244 says that "States... in co-operation with other States and with 

competent international organizations, shall actively promote the flow of scientific 

data and information and the transfer of sa±zitsi±xs knowledge resulting from s marine 

scientific research, especially to developing States..." Paragraph 1. of the same 

Article makes it clear that this flow includes publication and dissemination of 

information about research programmes and plans as well as of the results of research. 

There already exist a number of multi-national agreements regarding such exchanges, 

ranging from those concerned with the operation of oceanographic data centres and 

referral centres to the agreements involving several organs of cue United ..atsous system 

and States as well as non-governuental bodies for tie Aquatic Icic.lCjS an fisheries 

Information Service (AGPIS). The convention bg implication greatly enhances the
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importance of such agreements.

general Articles ueal witii ±hs enhancement of the flow of information for 

s,:ccific purposes and a p p l i c a t i o n s . ¿ ard*

ciicic a ’b uace. .. snail provide, as appropriate, other States with, a reasonable 

opportunity to obtain from it, a...information necessary to prevent and control 

damage... to the environments ." Such information necessarily includes scientific 

information. Another such Article is Article 119. This says that "Available scientific 

information....relevant to the conservation (of the living resources of the high seas) shall 

so contributed and exchanged on a regular basis through competent international organizations 

.. .with participation by all States concerned". VJliile Article 04, dealing with Highly 

wi^rai/0rw.' species, ano. Article Go, dealing with living resources occurring within 

t. o (,'j. *-O_ o exclusive economic zones or bo m  within, such a zone anil in an ar°a he roiiH ^nd 

adjacent to it, do not explicitly provide for scientific data exchange they imply that 

such exchanges mull be arranged since the effective co-Qrdination of conservation 

measures that is called for under these articles can hardly be imagined without such 

exchanges. Arrangement for agreements regarding information pertinent to these and other 

special needs will normally be a task for specialised international organisations having 

also management responsibilities* hx± In some cases, however, international organisations 

with broader scope, such as one or other of the U.N. bodies, but having no direct 

management function, may be called upon to assist in the establishment of agreements 

among two or more States.

Agreements for international co-operation in the planning and conduct of research

activities have been an essential feature of the practise of marine science since the

beginning of the twentieth century. The Workshop did not enxix 102*3ee substantial clan es

in the form of such agreements zsJCHXEfinsHqu arising from the new law of the sea, but did

expect an intensification of them. The extensions of national jurisdiction ...ay give rise

to the need for relatively more bi- and tri-lateral agreements than hitherto, and the 
, n J , lign' tod'leec.s or many Staces with “experience of such forms of co-operation nay be such tl.at

they could benefit from the help of multilateral organizations such as the IOC.

Unaer this heading may be mentioned two other provisions. Article 231 says that



"States shall seek to promote through competent international organizations the establishment 

of -ene^al criteria anc1. guidelines to assist States in ascertaining the nature and implication 

of marine scientific research". This activity might oe expected to lead ô international 

organizations sponsoring global or regional agreements regarding such criteria. Then, 

according to Article 25£3, 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 promote assistance ror ., .researcn vesselo , 

(including/CSeif1accesS to harbours)S.Not only does the adoption of "reasonable" rules, 

etc., call for co-operation between coastal States and the flag States of research vessels, bt 

also it is likely to prove desirable that s uc h rules .oe as ¿ar as

hHsaffliisflBEb-: is practicable harmonised internationally. This latter process could be 

actively promoted by/international bodies such as the IOC. [  ^  ° ) S  

SfeEqaasEaricsisufixsic
International agreements regarding the provision or research equipment, H a e

such agreements for exchanges of scientific personnel, can be regarded as special racets 
w essential

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

in the creation and development of research institutions and networks.

Iluch attention has been given to co-operation in the creation and strengthening 

of national institutions in the "Comprehensive Plan for a Ilajor Asssistance Programme 

to Enhance the marine Science Capabilities of Developing Countries" drawn up by the 

ICC. The Workshop did not see the need, nor/iiave*the cine, to give furtner consideration

to th&ftuiattera , ___________— -—  ------------ --------------— ----------------------
V -----% r  ’institutions’ was understood the entire range of internal arrangements and X

facilities for planning, co-ordinating, conducting and appraising the results of research\ 

os v.rell those for ensurinr the ape li cation or the results or re sc arc ■■ i rO tiie err... oj. \

”^cufAvinr' rational r'oals in the field of ocean affairs" ano. ror snabnng — ~-i 1 /

participation in "global, regional and sub-regional oceanograpmc researcn programmes". /

5.



in a worldI'evr problems are arising with the deployment of drifting instruments 

in which nueh of tlie ocean area is under national jurisdictions. Such, instruments, 

whether put out in the area over which the researching State has jurisdiction or in the 

high seas will frequently move into areas under the jurisdictions of other States. 

y T h e r e  is now an increasingly urgent need to reach agreement on 

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

using them being conducted under the xpgNsnrKhxpxrerursmx auspices of competent international 

o p pan izations.

0013
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International institutions, and especially regional institutions, were a subject 

of special attention by the workshop. Multilateral agreements among a number of countries 

in a certain geographical area are a common fea.ture of the global pattern of marine 

m s s a m k  affairs, and scientific research, is a subject — often the only subject — of 

most of them. Many of these ggregiggrntsmre late to a co-operation regarding a defined

ocean area, but often linguistic, historical, cultural, political considerations 

determine the participation/!nd scope of the agreements. libers many, usually small, 

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

facilities of the kinds which none of them could support alone. At the level of 

fundamental scientific education and research there are already, for example, regional 

universities in the South Pacific and the Caribbean, and similar arrangements have been 

■discussed for the Tie stern Tropical Indian Ocean. It would seen natural to encourage the 

development of faculties of marine science at such institutions. Corresponding arrangements 

for the promotion and co-ordination of marine activities are proposed in the "Comprehensive 

Plan" in the form of Joint Oceanographic Commissions.

As far as they are concerned with marine science most of the regional agreements 

hitherto have been limited in their functions to planning and co-ordination of national
participation
Wrivtttsr?? in rerional orogrammes. In some cases the bodies established under the- '  • ■  £-> i -3

agreements also serve to facilitate relations between States, and they may serve as 

channels of multi-lateral assistance to their weaker members. Sore bodies have a stronger 

operational role in providing common services to their Members* or participating countries. 

The most common such service is compilation and exchange of data and information, but there 

are a variety of other needs and arrangements to meet them.

Some of the types of service already provided under existing agreements in certain 

rerions are
- processing of numerical data; _  ̂ , ri .^r)C
— anal vs is of samples and identification of materials
— libraries, archives, information holding and retrievad or ail iorvs;
- calibration of instruments, standardisation of methods;
— maintenance and re"0air of equipment.

A steady increase in such provisions, and growing variety • -f tk.e are expected. There



are already cases where simple services, such as exchange of numerical data, are being

ungraded to more complex operations, such as data analysis and testing and development

of models for such analysis. Such upgrading has the effect of tending to transform

regional ’ information » centres into regional Fjaxsjaznk centres for research. In fact

there sce—s to be a -eneral trend for bmixss existing bodies estaolisneo under international
engaged _ i . . .

agreements to become more directly/^krixsixsus both in research and in provision or services

for research. There are cases where an organization which xxs previously facilitated the

placement of scientists froS°Ik e of its members on the research vessels of others, has

later become engaged in the planning and conduct of international jgragræasgsinvestigations

using chartered vessels and paid for from specially contributed funds, 
some

In/fieldsof research other than marine science international researcn

institutions - often regional in scope - have been established and have been highly 

successful. There have also been failures. Msxsxidisissxx uotwi cnstano.ing bnose failures, 

and many practical and political difficulties, there are more international research- 

institutes being sx±Khi±xkaÈ created, planned or proposed now than at any time in tne 

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. mieic; is ahtac- 

much experience in the creation and management of such institutions whicn could be 

valuable to the marine scientists and administrators in considering new forms of 

international action to meet demands arising from the new law of the sea and the new 

scope of marine activities by States and enterprises.

The convention calls for the creation of regional centres, to be promoted up­

states, in co-ordination with competent international organizations, the Authority 

and national marine scientific research institutions. Tne special puipOoc j ,. hti--

to "stimulate and advance the conduct of research by developing states. In one -ids
functions of the

of marine science the/regional centres are to include training and education,

study relating to the protection and preservation of the marine environment, organising
,dissemination

the collection, exchange/and evaluation of information of all relevant' binas, anc - most

importantly - the acquisition and pro jinn of scientific di ;a. (Articles 273 and 277).
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There are many institutional forms for centres to perform such functions. One possibility

is for arrangements to beViade for an existing national institution to serve a regional

function. Such arrangements are not uncommon. However, in an increasing number of

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

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

In the field of marine science there are now a number of developing countries which have

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

not 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 arrangements for
research

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

bodies such as the IOC ccuia be in a position to assist in this process, particularly 

if they make it their business to be well-informed about similar developments in other 

fields of science.

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

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

networks linking those national groups. »Then, as is likely eventually to happen, several 

re ional institutions kavinp similar functions corse into existence in a number of regions, 

they will form a network among themslves. within any general region a number of regional 

institutions having different, complementary functions in the field of marine science 

will form a network of another % type. And quitxizxpar.t regardless of the state of evolution 

of regional institutions, there will be increasing opportunities for national bo lies, 

both governmental and infer non-governmental, to improve their capacities by participation 

in networks involving an enormous variety of types of co-operation and 4 # kinus of 

information flow, global organisations such as, in particular, the ICC com. nnxxmt 

seek ways of helping the growth of such networks without ix tending to impose rigid 

structures or pre-cor:c^ved patterns on them. A dsfesin degree fe creative disorder is

essential for the development of science.
The ’ fork chop gave some consideration :;o thdbpecific forms of agroemen'cs ior

co-operation a± in scientific activities at a more 1 operational1 ¿evel tnan .'.as m  mieruo 

been co.-mon practice. In particular the method of establishing consortia anc. poi-.t 

ventures was commended for furtl:.or exploration. It was noted that thors were an
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exploitation of marine resources, particularly by developing coastal States and other 

States interested in being active within zones or national jurisdiction. There seen m  

be c; nortunities for promoting marine science by inducing provisions ror resea.rcn in 

t’ie an re orients which ^-tsrb povern such, ventures. However, there kzxsx are examples of

/j6inievefitures and consortia being established for the specific purpose of conducting
JOICES

exrensive or difficult typos of marine research. The programme is aims a case in

point. Such arrangements have so far been confined to groups of tecluiically advanced 

States or national institutions. Siusxfajss. This form could usefully be explored as a 

means of making available research vessels and other facilities to groups of developing 

States, and for establishing regional research institutions of various kinds. An 

important mart of such an exploration should be consideration of the require ¡runts for 

support far from host countries,ana flag Statesx and port States.

^__ ___ "" U ’/ms suggested that^joint ventures ‘- e zn appropriate form fcrs\

co-operative remote sensing of the marine environment. Similarly, the further \

development of IC-CSS, especially at the regional level might be facilitated by the \ 

formation of consortia for the provision of science—based ocean services or m a t  nine.J



In concentrating *4m - effort to develop an efficient strategy
for the promotion of marine science and technology in developing countries,_ , X^cOo -S.Lov»Mv

---- Lhe ¿Jgffipe LenL international—  orgnni rati ons should follow two main avenues:
V awareness

To help establishes^. in tbQse countries the
■* «0s Ŝ w-X vô - ^  f\ V\orj»_V_that a sound scientific basis is indiapensib-le if the opportunities a»d

l ôvis kw«" O-ccaj^^Ms  ̂Mresponsibilities the new ocean regime are to be takon oAro of- properly ^  
and that sufficient and stable support for marine science is needed.
---------—  This could be promoted by} lofev Ch 5

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 -feA. the 
public.

" )

GEOTTP -XXjr-
-to help activitatir»g the endogenous capabilities and 

intellectual creativities regarding marine science and technology in thfcse 
countries, ̂ whaV -̂ iair maintaining and protecting their cultural indentit^o- 
will lead to real partnership in oceanography between developing and cì\Ua/ 
¿jxdaaâ g^a^ countries on equal footing.  ̂̂  ** ^

©eplaci*g tMe one-way export ft echnology by the exchange of culture
and knowledge;
Substitutfeag* "imitation" by "innovation” in the educational field; 
■Makingthe developing countries decide^themselves which kind^of teen-(A ^
nology would harmonize best with their identity and traditional 
structure ;
t“ e_- Seduci-ag« discrepancies in scientific standing^and
mutual trust between developing and irrté&etî Lai countries.

b\V&r-f
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■J

ro-he --Ole of the ocean and its resources has m  ThP ij-iority given to the -oi.eThe Priori / within the context of national
nanv cases been inaceguai.e_y ~

/erall marine policy in many countriesdevelopment. Therefore no ov

has yet been established.
J

There is a general lack of recognition of the complexity and -he va^ue 

cf the ocean and its resources and or the need to consider them with

an integral approach, ,
'  f  t

In many cases the value marine sciences and technologies hayi even teen

ignored or »site not teener, given /k proper emphasis«

Due to the ..multidisciplinary and— rrtmr nature cf marine

<  tA- l  . ‘J
and f-use of tb

/ _ /  . , matters, th.es$ are' taken oh a fracmentaxy basis, without the ,iecessar:
/  • /  " /  • ■ /  

olanninc and coordination«

Insufficient cooperation between the sectors tends to j.eac tc cupii-d-i-^/

available human resources, infra­

structure and funding,,

In manv countries hhf national legislation does not ccrrespoi - to t^e 

present national and international requirements«

International cooperation, both bilateral anc multilateral, -.1= largely 

under-utilized •
r J

In manv countries, th-^re— irs— an-—m  sur fierren3: /understanding rot -„rding — 

opportunities^offered by the UN orgnizationl for increasing outfit carine

. ., . . . . - ... Jscience capaouities, t <_ < ' •
1 »

a The dev el -.ornen t of a solid scientific ana t.ecnnoiogical sect, r is

pa r ateo un t ixcr-or omc e tor the pi oner use and e>:o!c_ tacici, of * e se= anc j. <-=>

Zi ~Z~***~' Testate che et; arts so tar nace c o veic ; ug tcur.trae " ee

i f

hr
#.

'



a. the number of marine scientists and technologists,
/

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

research projects.

c. the organization of sound and continuous training programmes for 

marine technicians capable of meeting the demands posed by govern­

mental and private institutions.

d. the availability of appropriate infrastructure laboratories, equip­

ment, libraries, vessels, maintenance of equipment ./
t,
Most develcoinc countries lack the oolitical will or the commitment to

, /

assion priority and, allocated resources to promote and maintain their oceano-
~ ~ ' __ - / , i I I ,•—__ _____ ___________ _ , Z-r/

graphic programmes on a long-term basis/ 7<©uite often. Isolated efforts are made
L -  __  . L _____  _  _  _____________________________t sjy
resulting in duplication and waste of available facilities.

'4>. ■ i The above-mentioned limitation and the limited, or often non-existent , 

integral knowledge r QguiKA^rrg sac?, country's Exclusive Economic Zone max es.' manage­

ment decision extremely difficult and reduces tneifr capacity to adequately
\  C ■ W

participate ’in foret-rosponslble-^for promoting research and tadvag^ig, recommen-

dations for management. - X

^  As a result of the above mentioned difficulties/ efforts rasd-e— ey developing
h ■' , /

rcA i i  <c<«--

countries towa^eac national plans are usually incomplete and fragmented/' fail
/ ;>- *- —-r  <* ' * t \ ^

to authentic development. 'S»eh difficulties are serious obstacles ferr

ths-wCQunnr^res to baooag/self- sufficient/and ■ capable to select adopt appro-
L 7  >/

J

priate technologies.

The scientific and technological development of a nation is a
A t < . /  f a  i U  f w t / /  / /  / / ; ' < • / \u a _ s s jL  - r f  '  )

complex^ *»-a continuous process! p X  7  T~ >/r t, > ,,,4 /_jE_ , Ctd’y ¿.J? u t  r L i - i
( -  j /  • ‘-4/ c { k /  ^

5e~au.se or the recent development! of marine sciences »rrffgoars' becoming
X. .* */ * /

tmaar-«''difficult for developing countries to. cr.p£ ~w-a.tr. the priorities and needs 

cf tr.- —w ocean reciney



£KSe marine sc:
>'.^A

-fee. contend with ngsay problems 'a?

f T

:ientist/i has— <t

Inadequate recognition of his status, which is reflected in indifference

towards his work, etc.

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

Improper working environment

Not being consulted in decision making even in his line of expertise 

Difficulties to get funds to attend international meetings with 

colleagues for greater professional growth.

Absence or inadequate appropriate journals in which his studies 

ma\ be pub li sh ed.



The Acquisition of Ccmoetence

K The development of marine sciences over the next few decades will

certainly be marked by the effects of the advances in instrumentation that 

have vastly increased the capacity for observation and measurement. A much

array or variables can new be monitored, in situ or remoteiv by
,'yC tC

powerful sensing units, «in many -defines variables can/be monitored cottinuouslv
xjJ&~ i f  ; CC C~~«,i.jf'-t1- T  A _-

-*-onu ¿>eriocs. ¿nese advances nave become effective for research because

o* û ie Parcl--iSj., ana quite aramatic, development of equioment for recordmc 

observations, for storing and processing data, and for transmission and 

reception or data and information.
r

*J‘ese advances in scientific instrumentation have important effects 

on the planning ana conduct cf research, but more significantly tney rive 

a freeaom to think more largely and make it possible to develop mere powerful 

mcaels or the structure and dynamics cf natural systems. Success in realizam. 

01 those possabilities will depend greatly, however, on the effectiveness cf 

arrangements ror international cooperation in the conduct of observational 

programmes and in the analysis and interpretation of data. Both developing 

ana aeveloped countries must have their part in this enterprise, bun, as shown 

mjthe preceding section, most developing countries have far tc cc in cevelcorn 

or even in creating programmes through which they could ma*e their centre - 

cuticns to, and draw benefit from, global programmes., as it is necessary the* 

should cc, and of course they need tc acccmulish this develcozent in order 

t^ ceai *ith their own expressly local problems, especiallv these arismc cot 

of the responsibilities they have accepted with recard tc their EE“.

1 i‘“s promotion or the deveicoment of marine sciences must have c



This second component must have several sub-components running m  para_l 

to reinforce the basic educational oackground to specialised resea^uh, u° 

develop institutional arrangements for planning and conduct or research, â .s 

to acquire the entire repertoire of m o d e m  research instrumentation and the 

skills in its use.



Analysis of the problem
c .

iiiere is a wide range in the level of marine science and technolocy

development, among the coastal states. The most advanced industrial states

e G‘c%-ĉ c,Paa specialized institutions for all aspects of marine affairs,

university programmes in marine sciences and technology,' both ’ats'

undergraduate and graduate levels), and tah o ^ ig continual development , f, 
& L  '  t

" Suien...ic concepts and methodeiaov, as-^ell as1k  application" -of science"ttw Cf (<y /• . y
to ecenoav'.— cOTi the other extreme, th*s=e=T»*& some countries w=t±i practically

no. marine science and technology itegagtr^mmretma t .g« ., and -^fie^aaggrrbv
~ fn-v^-U

U21 CoasT:al States at present at degreesr-of^evel<>gmtmt between
-7- ■ > c V'V > u_r o.i-ty i v<.— C-K-Oy-c5 i^

. L'iie ex _rernes/ ̂ general—fun̂ nd_rc t-hat—the -.l-eve 1 -allevelopme-n-t----irr ma i
^  o - v«c * *  1 t _N //luj ^  (T/ , or.; U* ,e. f/c,/ — h

sciences and technology parallel^ that ■»£ Scientific, economic and techno-U r y ,
logical development ■generally, but there are some distinct exceptions. Some 

S"3“6- which ordinarily are consideredjdeveloping Countries are more advanced

m  marine science and technology than some industrial states. The. obvi-eu-s__

.■easof^-ior this is the dirrerence among'States in'their'-dependence-on the

oceans tor transportation -or - exploitation-of its resources ,- ana the-conse--

guent—differences . in ..maritime limitation.

^a ticnal management of the resources of the ocean recruires scien-
-f.w y ^  'r o>. ti/Ct9- ~ c)  < • t

tific knowledge and information,/appropriate facilities, equipment and tech-
U ' « .\ T  o c j j  .. *„ < (-7c k

.ioiog_v as w e n  qs highly qualinea human resources! It also requires national 

financial ana legal commitments by tfrfr resoonsible Governmental authorities 

w..c ,..c.. o.iere *-s a wide raag-e-r̂ r, tie specific i.eeds and~*i imi-tasdrenseaL-n indivi- 

^ ‘a* 5 “a -e- • --ters are some g~nera_ trends that should be mentioned.

. ^ . « r m r f r t s  a c re  r e c o g n i t i o n  « c  sc ience  and technology

« j .u t t e r s  i _*r aeve_cement. - - ■* * *v. ' -

w. _r-.-_.iCe o _-:i_e arc : ecmcloc_  rcr  Development Geneva 1979)

analysis or m e  problem


