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REPORT ON THE ESTABLISHMENT OF A ME3ITERRANEAN 
CENTRE FOR MARINE IN3USTRIAL TECHNOLOGY.

Introduction
The increasing depletion of traditional land- 

based resources of energy, food, materials and, for 
some countries, spnce, end increased requirements
for transportation has resulted in a significantly 
increased use of the oceans. Technology for exploration 
and exploitation of tha oceans has correspondingly 
developed rapidly, and continues to da se. Marine 
technological developments include the application 
of space technology fur remote sensing of the sea
surface and ths near sub-surface, for accurate position 
fixing at soa, and for ship-to-ship end ship-to-land 
communication; sensing uith acoustic devices: sensing
and sampling uith electronic devices which have 
increased ths rate of data acquisition; platforne other 
tl n surface vessels such as moored and drifting instrumen' 
and equipment pxaced on the sea-bed; submersibles to 
carry humans or robots to any depth; new diving equipment; 
and data processing and computing equipment. As science 
continues to 't s u  apace, new technological developments 
can be expected. Hojevsr, scientific advances are 
unpredictable uith each new ciscsvery genarating its «un 
tschnologicc1 innovations. Marine technological 
developments will, therefore, be numerous and in 
unpredictable directions.
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2. Tha pecs of technological development is strikingly 
illustrated by tha changes in ths law* of the sea. In 
1956, the Convention on the Continents! Shelf definsd 
the continental shelf as the ses-bsd and subsoil of ths 
sub-marine arses adjacent to the coast outside th: territorial 
sea to a depth of 200 metres, or bsyond that limit
to where the depth of the superjacent waters admits of the 
exploitation of ths natural resources. This definition 
reflected in part the state of technology at the time, 
as well as recognising that depths bsyend .200 metres 
right become exploitable in the future.

3. The 1982 Convention on the Law of the Sea,
on the other hand, referred to the continental shelf as 
extending to the outer edge of the continental margin 
or to 20C miles from territorial sea baselines, while 
mere distant shelf areas may bs claimed by the coastal 
state in certain circumstances. This incresse in 
continental shelf jurisdiction urdeubtedly reflected in 
pert the substantially improved technological feasibility 
since 1*758 to explore and expleit ths adjacent waters, 
as did the establishmsnt also in the 1982 Convention of 
an international regime to ccvsrn the non-living resources 
of ths sss-bsd beyond national jurisdiction. Accordingly» 
ths Convention on the Law of the Sea particularly addresses 
transfer of technology through international co-epsration 
(Articles 270-274) including ths setting up of Regional 
Centres for the advancement of marine »ciencs and technology 
(Articleo 276 and 277).



4. The further development of marine technolooy and 
the sharing of this technology is a necessary pre-condition 
for the optimum use of the sea an* its resources. The 
developing countries are disadvantaged in the number of 
available marine technologists, facilities for the training 
of marine technicians, and in the availability of appropriate 
infrastructure such as laboratories, libraries, vessels 
and maintenance facilities. Most of these nations also 
lack the ability of commit adequate financial and manpower 
resources which can sustain marine technological development 
on a long-term basis. Regional co-operation through which 
manpower and financial resources, as well as infrastructural 
facilities like vessels, equipment and laboratories can be 
shared is, thus, a necessity for developing nations.

5. The impact of technolooical advance goes beyond 
exploration and exploitation of non-living resources, and 
there are few ocean uses that have remained unaffected 
by the advances that have occurred in marine technology.
One consequence of these advances is the need for countries 
to decide from the choices available as to which oarticular 
technology is best suited to their circumstances. The rapid 
and unpredictable advances in marine technology, and 
variability in their applicability to developing countries 
which often lack the caoabilities to adequately assess 
them} enhances the role that international and regional 
organisations, an« their programmes, can play in enabling 
developing countries to take advantage of technolooical 
developments.
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6 . Technological advances hav^ affected the exploration 
and exploitation of biological resources. New technolooies, 
by improving location and capture techniques, have increased 
fish mortality whereby the maximum sustainable yields
have been reached, and even exceeded, for many commercial 
fish species. Mariculture is a sphere in which considerable 
technological development Is occurring and in conjunction 
with genetic engineering this is an area which offers 
considerable scope for the future. Improvements in stock 
assessment methodologies through the use of surveying 
technology such as side scanning sonar, echo sounders, 
acoustic surveys, radar direction-findlng, aerial spotting 
and, possibly, even remote sensing wnuld also impact on 
fishing techniques. The gradual evolution of aquaculture 
and fish farming in place of the present capture techniques 
is a distinct possibility in the coming decades.
7. Predictions of future develooments in marine technology 
and their benefits are complex and uncertain. Much depends 
on the character of the technology itself and #n advances in 
diverse, though related, fields such as information technology, 
micro-electronics, bio-engineering, remote sensing, robotics 
and the fast develooino area of materials technology. Further­
more, the Impact of technological change will differ considerabl 
from one country to another depending on particular circumstance 
and the impact of technological develooments may not always
be beneficial. This has already been a problem in the 
context of the Law of the sea Conference where it was 
necessary to provide some protection tr> those countries



(principally developing) whose economics were heavily 
dependent on the expert of minerals which could in the near 
future tee obtained through sea-teed nodule mining. Other 
adverse impacts on the environment or particular economies 
could become apparent with the growth and advance of 
marine technology. Besides there is the possibility that 
rapid technological change could increase rather than 
diminish the technological gap between developed and 
developing countries with consequent impacts on the 
relative wealth of the two groups of nations.

ft. For some time now the United Nations Industrial Development 
Organisation (UNIDO) has been assessing the impacts of the 
new emerging technologies on both the existing industrial 
structures of developing countries as well as on the future 
pattern of industrialisation. UNIDO sees in the changes 
taking place both a danger and an opportunity for developino 
countries - the danger of being marginalised in the world 
order, and the opportunity of developing an alternative 
path of technological grovth based on the new emerging 
technologies and in the context of the concerned country's 
resource endowments* UNIDO has also identified the promotion 
of international centres in the frontier technologies of 
micro-electronics, new materials, marine industrial technolooy 
and energy as a critical area calling for urgent action.
The Executive Director of UNIDO felt that the mechanisms 
to be established should be innovative and Involve the active 
co-operation of both the ddveloping and the developed countries.



The Mediterranean

8 . The Mediterranean, may be defined as a semi-enclosed 

sea, meaning a

....sea surrounded by two or more States and corrected 

to another sea ©r the ocean by a narrow outlet or 

consisting entirely or primarily of the territorial 

seas and exclusive economic zones of two or more 

coastal States".

The Mediterranean falls within the earlier definition 

of a semi-enclosed sea i.e. a sea connected to another 

ocean (Atlantic) by a narrow outlet (the straits of Gibraltar) 

This definition entails Important juridical consequences 

that impinge on partic'paticn in regional processes. States 

bordering semi-enclosed seas are oovern^d by a  co-operative 

ethic and norms reí atino to the manaoem-nt, conservation, 

exploration and exploitation of the livlno resources of the 

sea, the protection =nc preservation o^ the marine enviror.rr.ert 

the cp-orair-cion of scientific research policies and the 

undertaking of joint programmes of scientific research, 

and Invitations to other interested states or international 

organisations to co-operate with them*.

V. Ac alreyly mentioned, the Convention also provides 

for the establishment of regional centres which can be 

set up by States in co-operation with competent international 

organisations, the Authority and national marine scientific 

and technological research centres, particularly in 

developing States, in order to stimulate and advance 

the conduct of marine scientific research by developing



States and to faster the transfer of marine technology5.
The functions of such regional centres Include, inter alia,

(a) training and educational programmes an various 
aspects of marine scientific and technological 
research;

(b) máraocment studies;
(c) study pro «raimes related to the marine environment 

and the prevention, reduction and control of
pollutlon;

(d) organisation of regional conferences, seminars 
and symposia;

(e) acquisition and processing of marine scientific 
and technological data and information;

(f) prompt dissemination of results of marine scientific 
and technological research;

(g) publicising national policies with regard to 
the transfer of marine technology;

(h) compilation and systematization of information 
on the marketing of technology;

(i) technical co-operatian with other States of the 
region*.

10. The framework established by the 1*82 Convention 
has been operative, in parts, in the Mediterranean 
for some tine now. Marine reeiomlism made a first 
appearance in the establish of the International Commission 
for the Scientific Exploration of the Mediterranean Sea 
(ICScIM) by the International Geographical Trion ir. 1*0*
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•f co-operation amen* Mediterranean countries In marine
scientific research. The efforts of révérai institutions
and e:oerts fron various Mediterranean governments are
often co-ordinate^ through ICSEM and through programmes
established by the International oceanographic Commission(IOC ).
Major advantages in operating within the framework of such
a scientific co-ordinating body include intercalibrating
the techniques for collecting and the methods of recording
data* minimising the possibility of overlapping research,
and maximising the exchange of technology, gear, and 

7information .

11. At its Fourth Session in 1949, the Food and Agricultural 
Organisation (FAO) decided to establish a fisheries organi­
sation for the Mediterranean. The General Fisheries Council 
for the Mediterranean(GFCM) formally came into existdnee
in 1952 and since then the Council has served broad oceanographic
functions including assessment, develooment and management of
living resources, plus protection of these resources .from

«the effects of pollution .

12. In recognition of the interdependence of scientific 
organisations in the Mediterranean, joint consultations led to 
the formation of the Co-operative Investigations in the 
Mediterranean (CIM). This is a product of the joint ICC/PA0(GFCM)/ 
ICSEM International Co-ordination Group(ICG) which has appointed
a specialised panel to handle the technical co-ordination 
of CIM, The emphasis of CIM's programme concerns oceanography

and Its consolidation ln 1919. Aman* Its alms are the promotion



and renewable aquatic resources.

13. And last, but net the least, is the United Nations 
Environment Preeramme (UNEP) Regional Seas Preeramme far 
the Mediterranean, which started with an Action Plan in 
1*75 and naw canslsts af a complex network af policies, 
agreements, programmes, institutlans and activities involving 
practically all the caastal States in the pratectian and 
preservatian af the marine envlranment. Of the 18 
Mediterranean caastal States, 17 participate in the Actian 
Plan which canslsts af faur principal elements, namely:

- Integrated Planning: ta integrate planning
af the develapment and management af the resaurces 
af the Mediterranean Basin;

- Scientific Activities; ta ce-erdinate a programme 
far research, monitoring and exchanae af infarmatlan 
and assessment af the State af pallutian and af

ftprefective measures;
- Legal Actian: ta implement a framework canventian 

and related aratacals with their technical annexes 
far the Mediterranean envlranment;

a- Institutional and financial arraneements.'

14. ether pregrammes cavering Mediterranean states are
Coasts

alsa in eperatien. These da net caver all the Mediterranean/ 
States. Far example, the Arab League, which has ecenemlc and 
techneleeical dimenslens, cavars me»t af the states af narth 
Africa and the Middle Bast. The European Community has taken 
up the EURCMAR and EUREKA projects ta take advantage af the



large European market and in an attempt to produce 
synergy by networking industrial research in different 
countries. In this system, enterprises (industrial firms) 
submit joint »rejects or proposals to their res»ective 
national government co-ordinators for oreliminary study 
and evaluation. Selected proposals make their way uo to 
the Conference of Ministers who take the final decision 
as to projects to be approved. On approval, half the cost 
of selected projects in borne by the participating enterprises 
and the other half is borne by the concerned countries and 
the SBC. The final technolooical output is the property of 
the concerned enterprises and is available to the countries 
and the EEC on normal t e r m s . C f  the Mediterranean States, 
Prance, Greece, Italy, Spain and Turkey have taken up 
research ventures under EUP.EKA and EURGMaR.
15. Shared perspectives in both the environmental and 
economic fields has led the majority of Mediterranean 
countries to begin to lay the foundations for a framework 
of economic cc-o»eration with the EEC. Prr ®xam»le the 
EEC has co-o»*rative agreements with Aloeria, Morocco,
Tunisia, Eovpt, Lebanon and Syria; an aor-ement with Israel; 
association agreements with Cyprus, Malta and Turkey; and 
a framework of co-op^ation with Yugoslavia.11 This desire’ 
for economic co-ooe"ation with the EEC has had impacts in 
the trar>, scientific and technological fields, and flow 
of scientific and technolooical assistance from the developed 
Worth to the develeplno South.
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Programmes in Research Institutions

16 . There is considerable scientific and technelooical 
research activity in the Mediterranean. There is the 
environmental programme of UN2P which covers all the Medi­
terranean coastal States; the EURSKA/EUROMaR technology 
development framework which covers the states of the North; 
the Arab Maritime training progranare which covers the states 
of north Afric" and the Middle East; the various scientific 

research programmes of the diff-rent countries (details at 
Appendix I); the co-operative research programmes into the 
overall circulating patterns in the Mediterranean Sea under 
the auspices of IOC including chemical, physical, geolooical 
and biological oceanography; the fisheries management anj 
aquaculture programme under F\0; and so on.

17. To simplify an extremely complicated regional 
situation it can be suggested that there are three levels 
of scientific and technoloolcal capabilities available in 
the Mediterranean area. T^ere is a ¿roue of States with 
well-dev^looed industrial capabilities (e.g. France, Italy 
and Spain), a. laroe and vari««ated research *stablishment and 
a capability to go through th* entire process of »elopment 
from the laboratory to the shop floor. Sven thes- countries, 
however, consider themselves to be somewhat inadequate in the 
high-tech areas of information technolooy, microelectronics, 
biotechnology, marine technolggy etc. and so are co-operating 
with each other, and other European nations, under the 
frameworks of ESPIRIT, EUREKA and EURCMAR.



IB. There is another group of States whose industrial 
structure (and technological absorptive capacity) is 
somewhat lower than the ¿irst group but who have adequate 
manpower to undertake scientific and technoloolcal research 
in variegated fields. Yugoslavia, Greet., Turkey, Israel 
and, may be, Egypt would fall in this category. This 
9roup would need to develop enhanced capabilities in advisory 
and cons itancy services, specialise in their science and 
technology efforts, and integrated their markets, products 
and technology.

1?. The rest of the Mediterranean countries (all of them 
from the developing South) have capabilities to carry out 
scientific research in oceanography but their total manpov^r 
resources are limited and so the work is spread thin on the 
ground. These countries would need to augment their manpower 
resources and the associated infrastructure in the form of 
research craft and laboratories, lay more stress on market 
forces which lead to the "demand pull" on technology, 
provide for adequate consultancy and advisory services, 
specialise in their activities in the science and technology 
sphere, concentrate the research efforts on clearly defined
technology missions, and integrate their efforts at regional

12and other levels.

20. The various countries of the Mediterranean region, 
thus, have differing capacities to take advantage of the 
opportunities arising out of the ongoing Marine Revolution.

■ - 12 -
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This creates an asymmetrical pattern which would have its 
ramifications an the design and setting up af a Regional 
Centre far Karine Industrial Techrology. In the context 
af evin the mast advanced States af the replan havin9 ta 
co-operate in the area af high-tech and marine industrial 
technology there is much greater need far the developing 
countries, and those intermediate between them and the 
industrialised countries, setting together to aool their 
resources, markets and equipment sa that a critical mass 
pets created and breakthrough in marine industrial technology 
made.
Marketing Possibilities

21. Much would depend, however, an the 'marketing
possibilities of various technologies. The Mediterranean
region, situated as it is on the crossroads of three
continents - Asia, .-ifrica, and Europe —  is an area af
considerable global strategic and political significance.
It is, perhaps, the only region in the world which
includes both developing and developed nations, including
some major Powers, and where different political and social
systems - capitalist, socialist, non-aliehned etc....co-ex 1st.
Being a semi-enclosed sea, the eighteen nations of the
Mediterranean have shared persoectives in both the environ-

o,
mental and ecenomlc fields. Sa that lnsolte of¿mosaic of 
conflicts and disputes in and around the Mediterranean 
(the Middle Bast, the Aegean Sea, Gibraltar, Cyprus) 
there has been determination on the part of the majority

o
of Mediterranean States to strengthen security and 

co-operatiB in the araa. This can be seen from
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the framework of UNEP's Regional Seas programme, the 
bilateral and multilateral economic and trade flews 
between the industrialised North and the industrialising 
South, and the inspriptlon ef the Mediterranean as an area 
deserving special censideratien an the agenda of the 
United Nations General Assembly.

22. The area comprises the technologically advanced and 
eit-hungry Europe, the technolopically lagging and oil 
producing countries of the Arab Maghreb (Tunisia, Alaexia 
and Morocco), and the financially rich countries of the 
Middle East. The assymetry in their resource endowments 
creates many comalementaries within their economies and 
produces a community of interests between them. The 
result has been the so-called Euro-Arab-African dialogue 
and the forging of a pattern of trade and economic ties 
between them. In a very loose sense, a "Mediterranean 
market" con be said to be very gradually emerging.
23. Some comron elements of this "market" can be identified 
as a stress on (i) tourism, with -e consequent emohasls
on environmental methods of pollution control, (ii) the 
development of aquaculture and fishery management 
methodologies, (iii) desalination technologies which 
have a great potential market in north Africa, the Middle 
East and small islands both for the provision of odtable 
drinking water and water as a feedstock for various 
kinds of industrial projects, and (iv) better resource 
management of the extended jurisdictions accruing to 
States under the provisions of the 1*82 United Nations
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Convention on the Law of the dea. we will deal with the 
technological and marketing implications of each of these 
elements.

The Environment

24. A major programme of environmental management
« <d pollution control i-J being proposed for the Mediterranean 
in the coming decade. Some estimates of its lik“ly cost 
amount to US $ 15 billion. While some of this expenditure 
would be concerned with land-based pollution control 
measures, quite a lot would be concerned with measures 
at sea especially in the sphere of mnnltoring and control.
The present system of monitoring is laroely based on 
ship-based data collection techniques supplemented by 
work in the laboratories. Since ship-time tends to be a 
very costly item, these techniques many times are beyond 
the capacity of the poorer countries with the result that 
the activities of developing countries tend to be lower

o
than the optimal requirement.
25. Advances in the technology of in situ and automated 
sens in? devices <~ouIc, to a laroe extent, help overcome
this deficiency. Some possible future developments could be:

(a) Sensors capable of collecting data for many 
months and monitoring as many parameters
as possible, especially low concentrations;

(b) upgraded sensitivity of sensors measuring 
temperature, currents, conductivity and waves - 
electromagnetic meters, sonar/accoustlc

current meters f»floating puoys etc.
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sa as ta be able ta recari law values;

(c) sensors capable e/ measurine turbidity (especially 
far lany periods) as these are necessary far neasurii 
seiimentatian transpart/pellutian as %iell as 
possible eraslan af beaches;

(4) resins which can filter water an the sea flaar 
and thereby measure the chemical campanents 
af sea water and eive an Idea af the trends in 
chemical pallutlan;

(e) sensers which can measure trends in micrebieleelcal 
pallutian;

(f) mare efficient systems far transmissian af the 
data ta an-land processing facilities e-*f.
cableless systems by usin* space technology; use

OlccusK c.af by ays and driftina byays with accounstlc 
transmissian; ar antenna attached ta sobmersibles 

* which pierce the surface, transmit data and then 
retract ta their narmal depth af 40-50 metres so 
as bat ta Interfere with -shipping; and sa an;

(f) use af VHP transmissian systems far data trans-
YLSCA.- SKc\ja_

misslan from^coastal areas.
26. There are many other developments that can be 
thouaht af e.f. mlcrablalaolcal cleaning af the environment 
especially hydrocarbon and heavy metals« monitoring af the 
environment from ybace, invention af new materials and
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conposites which are environmentally safe, etc. Many of 
these would only be possible and economic If developed and 
used on a collective basis. Besides technolooical advance 
could ensure that the relatively poorer countries could 
operate environmental monitoring and control measures thereby 
improving the efficiency of the entire system. The market 
for irr^roved environment monitoring and control measures is, 
therefore, potentially quite large and would extend beyond 
the Mediterranean to other seas and oceans as well.

Acuaculture

27 . Fishery resources in the Mediterranean a-e important. 
There are a number of fish species closely related to similar 
forms in the subtropical Atlantic; many demersal species such 
as hake, sole and red mullet are widely distributed in the 
Mediterranean. The narrow connection between the Atlantic 
and Mediterranean waters provided by the strains of Gibraltar 
is apparently wide and deep enouoh to have permitted substan­
tial fish miorations in the past. Of the 50C or so fish 
species in the Mediterranean, an abnormally laroe number,
120, are fished commercially. The fisheries are valuable, 
despite low stocks due to a slow rate of phytoplankton 
production. The low bloloelcal productivity is a consequence 
of low levels of nutrients in surface waters, little mlxlno 
between surface and deep waters, and few rivers (particularly 
in the eastern part/whlch would add nutrients.
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28. Despite these biologically unfavourable conditions 
the Mediterranean was estimated in 1*70 to be able to support 
»^fishery twice as valuable as that of any other ocean, and 
five times as valuable as the average for all the worldb 
oceans taken topether. This unusually high catch value is 
a product of traditional and cultural factors; *resh fish are 
considered a luxury in Mediterranean countries and fishing 
boats are traditionally small, making short trips and landing 
small catches. The high value of fish products and the generally 
easy work associated with Mediterranean fishing operations 
as compared to the north Atlantic, for instance, encourages 
overfishing and consequent depletion of fish stock.
2?. Besides the population of the Mediterranean region 
is estimated to eo up from the present aovrox. 350 million 
to 550-700 million by the year 2000 with the tourist traffic 
expected to go up from approx. 100 million today to B00 
million in 2000. This would generate additional pressure on 
fishery resources. One way of meeting the demand and 
decreasing the pressure on natural fisheries seems to lie 
in the development of aquaculture. The growth of aquaculture 
depends on the development of technology and its sub-factors 
namely, culture technology and product technology, including 
the state-of-the-art methods for growing selectedspecies, 
preparing or preserving the resulting products and delivering 
them to the customers in good condition. The impact of 
biotechnology is a growth area having implications for 
aquaculture. The development of floating barges, cages, etc. 
is another ar*a of Interest. Information dissemination.
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training,and extension service activities are necessary 
components air aquaculture technology development. There 
is obviously widespread need fer aquaculture technology 
in the Mediterranean States and, in fact, all the states 
are having research thrusts in this area.

Desalination
30. Water is required net enly by dry countries hut 

also by these countries that are rather well-watered: demand 
for water increases by about 4% a year while r.atmral resources 
remain the same. An increasing imbalance, therefore, tends 
to be created between water resources and water needs.
Under these conditions it become? necessary to think of 
alternative sources which has led, in the past twenty years, 
to a rapid development of desalination technicues.

31, Desalination is one of the methods suitable for 
coastal states'•(like those of the Mediterranean) to meet 
their increasing water needs for:

- home uses which increase rapidly with th«? standard 
of living: the daily consurrotlon oer inhabitant 
may be estimated at 4i0 litres per day in the 
developed countries while it is as low as 50 litres 
per capita in the developed countries.

- industiral uses esoec'ally heavy metallurgy, 
chemical and thermal plants which are big 
consumers of water.

- agricultural uses since agricultural activities 
* consume a lot of water.
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32. There are a number ef desalination technologies 
available which can be roughly divided into three categories 
as below:

(i) processes actlnp an chemical bonds: ion exchange; 
(ii) processes usinf membranes : electrodialysis and 

reverse osmosis;
(iii) processes based on a chanoe of state : freezing 

and distillation.

33. Ion-exchange resins are insoluble materials that 
are able to exchange some of their ions with those of the 
mineral salts dissolved in the solution with which they 're 
in contact. Ion-exchange demineralisation allows a very 
pure water to be obtained if the salt certr-r.t. of the water 
is ret too high. Regeneration of resins, which has to 
take place regularly in order to reolace the ions fixed
by the resin by those which composed it initially, needs 
chemical reagents. Their cost, added to the cost of 
resins which have to be replaced periodically, make this 
•rocess somewhat expensive for .seawater or b&ukish water 
desalination at present. Improvements in resin technology c 
could, however, chanoe the picture.

34. An electrodialysis cell consists of a large number 
of narrow comoartments through which saline water is 
pumped. The compartments are separated by membranes 
into alternate cells permeable to positive ions and . 
negative ions respectively, as the saline solution is 
pumped through the cells, due to electrical action, in 
alternate cells salt concentration decreases while



simultaneously increasino in the other ones. The 
process is economical for low salt concentrations.
The other process, known as reverse osmosis, uses the 
known phenomena that if two compartments, one containing 
pure water an» the other saline water,are seoerated 
ky a semi-permeable membrane , then pure water flows 
into the concentrated saline water. When a certain 
pressure, known as osmotic pressure, is aanlied to the 
container containing the salty water the flow of pure 
water is stopped. When pressures hioher than the osmotic 
pressure are applied to the salty wat^r the flow of 
water is reversed. Therefore the process is known as 
reverse osmosis and the development of new kinds of 
membrane* (mainly in the US and Japan) has made this 
process more economical than other processes. The 
process also holds great promise for the future due to 
the rapidly advancing field of materials technology.
35. The processes based on change of state - 
freezing or evaporating - are basically heat exchange 
orocesses and the ones most in evidence today. The most 
efficient of the processes is the multi-stage flash 
distillation orocess which dominated the desalination 
field in the 60s and the 70s. The advances in membrane'- 
technology and the rise in the costs of energy have, 
however, tilted the scales in favour of the reverse 
osmosis process.
36 . Desalination is likely to have great demand 
ootentlal in the Mediterranean region due to Increase
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In population, economic orowth and risinf tourist 
potential. Research in membrane technology and reverse 
osmosis desalination technology would seem to meet the 
needs of a large number of countries of the region.

Surveying Hethodolooles

37. Extended national jurisdictions as provided by the 
1982 United Nations Law of the sea Convention have added 
to the management complexities of all states whether deve­
loped or developing. The extension of resource jurisdiction 
to 200 miles has meant considerable addition to the economic 
potential of states. To realise this potential it is 
necessary to:

- carry out hydrooraphic surveys so that ravioatlonal 
charts and inventories of coastal resources can
be prepared;

- make coastal oceanograohlc measurements such as 
wave heloht and period, current strenoths, water 
salinity and temperature, and phytoplankton 
concentration,

- Initiate geoloolcal surveys for coastal and near­
shore projects, particularly on the nature of the 
sea floor sediment movements, and effects on the 
neiohbourlng beaches,

- arrange for data exchange and information services 
through local and/or regional networks.
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30. Oceanic surveys are very expensive due to high capital 
and •aerating casts of ships. Besides It has Been estimated 
that the »recessing of data is also a very costly item. 
Improvements in hardware as well as related software In the 
sphere df marine surveying technologies are very necessary 
If work in the oceans is to he speeded up. In view of the 
heavy costs associated with ship time, attempts are under 
way to develop multiple data collection platforms and sensors 
capable of quick data acquisition of multifarious oceanic 
parameters. ^

39. For ocean forecasting of storms, surges etc. use of 
polar-orbiting satellites, along with surface-based observations 
and in situ measurements is being thought of. Synoptic 
measurements of ocean parameters like currents, swells, 
temperature, wind speed etc. (whether satellites or other 
air-borne systems, e.g., lighter-than-air technology) over
a long period of time is of assistance in making meteorological 
and weather forecasts. For studying the ocean floor, 
computerised "swath mapping” instruments are in great demand. 
These instruments are a combination of reflection, refraction 
and side-scanning techniques!^
40. Most of the expenditure on surveying and exploration 
work is on processing and interpretation of data. It has 
been estimated that only about 25 per cent of the total 
expenditure is on marine survey activities while the rest 
is on processing and Interpretation. It is in this context 
that the question of software assumes great Importance.
Expert time being a costly and scarce commodity, advances
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in centouterised iterative me the« s af finding eatimal 
selutiens Is a matter af inpertance ta bath the develeplng 
and develeped states. Develeyments In technelegy, bath 
in the hardware and seftware fields, which lead ta mare 
efficient acquisitian and interpretatien af data is, thus, 
necessary far the Mediterranean as well as far ather 
aceanic regiens. The demand far preducts develaped in 
this field wauld be werla—wide.

Passible Alternative -Rales af the Reelanal Centre

41. The Regianal Centre cauld have a number af alternative
fe­

rn les in the cantext ef^pelitice-ecenemic situstien existing
in the Mediterranean as well as the requiremnets af techne­
legy missiens in the fields af enviranment, aquaculture, 
desalinatian and surveying methedslegies. we have already 
nated the asymmetrical pasitlan prevailing amang the 
Mediterranean states, all af wham have differing aerceetiens 
and needs fram the praaased Regianal Centre. If ane was 
ta try and werk aut what was af camiran interest ta all 
the States the result wauld be a set af activities which 
almest certainly wauld leave aut af cansideratlan all 
areas and activities relatable ta hieh-tech fields. Cu 
the ather hand, if activities were ta be these at the 
very frentiers af knewledge, the linkages wauld be mare 
with Berthera Eureeean, and nen-Mediterranean, states 
than within the Mediterranean regien.
42. The answer wauld have ta be a rale semewhere in- 
between the abeve highly palarised situatiens. a number
af such rales, in an interfacing and medular arganlsatlanal
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concept could fee visualised. Some #f them could he to:

(a) collect and disseminate information relating 
to marine science and technology as veil as 
the associated high-tech fields of micro­
electronics« robotics« conguters (both hardware 
and software)« space« lighter-thanrair technology« 
space and materials technology;

(b) provide consultancy and advisory services to the 
developing countries;

(c) further technology development in the identified 
areas of environmental measures« aquaculture« 
desalination« and surveying methodooies by

-acting as a catalyst
-networking different research institutes 
-acting as a co-ordinator and synthesiser- 
-promoting integrated technology transfer 
-developing the technology itself;

(d) promote development of scientific and technological 
skills through training programmes, symposia, 
seminars and conferences;

(e) promote the establishment of efficient, innovative 
and effective management systems in the field of 
research and development, environmental control 
and oceanic resource exploitation.

43. The Regional centre should also have a link with
the ESPIRIT, EUREKA and EURCMAR systems as well as with
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the Medi terrene an Action Plan of UNEP as by doing so 
it would be taking advantage of exirting mechanisms of 
regional/sub-regional co-operation and thereby make the 
development of marine indurtrial technology part of an 
ongoing process. It would also have links with inter-» 
national centres in associated high-tech fields (e.g. the 
biotechnology centres at Delhi and Trieste, the International 
Space Agency etc.)

Oroanisational Structures

44. The Regional Centre could take up all the above 
roles in one large integrated organisation having cap3bilitie 
related to (i) information collection, collation and 
dissemination, (ii) provision of advisory and consultancy 
services, (iii) promotion of technology, (iv) development
of scientific and technolooical skills in the reoion, and
(v) promotion of appropriate managerial systems. But since 
modern high-tech is very much dependent on a select and skill 
labour force, the Regional Centre would have to emgloy and 
retain very large numbers of high quality manpower. This 
would be both difficult to obtain and costly to maintain 
and could raise expenses beyond acceptable limits.
45. A better strategy would be have a modular approach 
whereby new functions, and if necessary staff, can be 
grafted on to compatible oroanlsatlon structures. The 
nucleus organisation module of the Regional Centre, for 
example, could be based on the role of the Centre as a 
collector, collator and disseminator of information.



For the purpose of performing this role. the Centre 
would not require mere than 1 scientist/grofessional and 
1/2 secretarial staff. The total cost could probably 
be contained within US $ 100.000 per ancon.

44. The next function to be «rafter on could' relate' 
to the hold inf of symposia and conferences. The staff 
of the "nucleus" could perform this function but some 
conferencing costs wou?c be required. Travel costs could 
be met by the countries concerned.

47. Functions that could be grafted on later could 
relate to training and the provision of advisory services 
respectively. Both need not be on the regular budget of 
the Research Centre but could be met by grants on a case 
by case basis ffem UNDP. World Bank. EEC. national aid 
agencies etc. The job of the Centre would be to draw up 
proposals, training programmes etc. and help the developing 
countries in channeling their request to the right quarters. 
The Centre could also help in establishing laboratory-to- 
laboratory contacts so that scientlsts/technolooists from 
developing countries could «et on-the-job training in the 
institutions of the developed countries.
4P. Functions relating to technolooy development c^uld 
be also added on at the appropriate time. Different 
ad hoc project oroanisational teams for different technology 
missions, as and when aporoved and funded by the concerned 
geverrments. could be established after distributing the 
research work to the industries and institutions Involved. 
Additional staff in case of each project could be limited to
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a »reject leader and seme supporting staff which also need 
net necessarily be en the Centre's pay-roll. The concerned 
States, er ene of them, could retain and pay for the 
supervisory staff.
4?. The modular concept of organisational development 
where compatible organisational modules are added-en, or 
detatched, as and when necessary is set in an eroanisational 
learning framework. The rate of growth of the Centre would 
be, thus, »erfermance-.oriented and dependent on the amount 
of confidence and trust it inspires in the states parties 
involved. It would also be in tune with the need of an 
organisational structure which is in harmony with the 
raoidly changing and complex environment created by technologies 
of the Kew Industrial Revolution.

Finances, Physical facilities and Manpower.
50. The requirements of finances, physical facilities and 
manpower would be dependent on the modules established in the 
Centre. The "nucleus" module dealing only with information 
would, as already noted, require only 2/3 persons and cost 
about US$ 100,000 a year.
51. For purposes of establlshino benefit-cost ratios it 
may be advisable to leave out of consideration project staff 
required for different technology missions. Ihe estimation 
of such staff is not only dependent on the size, nature and 
quantum of the mission Involved but would also be Included
in the cost-benefit calculus of the concerned mission whenever 
it is aporoved. It can, therefore, safely be omitted at this
staoe.
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52. In the context of the r#le of the Centre he inf the 
collection and dissemination of information, the holding 
of conferences symposia an*i seminars, the provision of 
consultancy and advisory services in the fields of man^cement 
and research, and actinf as a catalyst and promoter of marine 
technology, the permanent staff could he, safr, 3 scientists/ 
technolooists/professionalr and 2/3 secretariat staff. For 
advisory missions, where necessary, qualified consultants 
could he arranged for. Many of these could he funded throuqh 
ongoing aid programmes of bodies like UNDP, EEC, bilateral 
aid agencies. Provision for some consultancy services 
could he made in the budget of the Centre.
53. Cn the assumption that the host government would 
provide the usual physical and other facilities, the 
annual cost of the centre could he as unders

US dollars
Salaries* 200,000 to 250,000
Travel costs 50,000
Rent, administrative costs 50,0C0
etc.
Hiring of consultants 100,000
Miscellaneous 100,008

TOTAL 500,000 to 550,000
Note; «salaries would depend on where the Centre is located 

and the costs of living prevalent there,

54. The likely benefits of the above approach cannot 

he easily quantified. The main functions of the Centre
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would relate to:
• Information collection and dissemination
- promoting networking of research institutions
- acting as a catalyst for promoting high-tech.

55. Work regarding the value of information and the 
synergistic impacts of networking different research insti­
tutions is as yet in a very preliminary stage. The 
realisation that information is a scarce factor along 
with the traditionally recoonised factors of land, labour 
and capital has led some economists to try and formally 
include it in the production possibility frontier and the 
production function. The beneficial synergistic impacts of 
RfiD networking are also intuitively accepted14 but have not 
yet been olaced in a formal model capable of empirical 
verifiability. But in a qualitative sense it is aoparent 
that even the impacts of the sj read of information (and 
disregarding training and possible technological breakthroughs

m

or improvements) could, in the context of the likely expenditure 
of US$ 15 billion In the environmental field in the next 
decade, raise efficiencies in technological decision-making 
and choice sufficiently to Justify the approx. US$ 5 million 
expenditure on the Centre In the next 10 years. Besides 
the bridging of the technolooical gap between the developed 
and developing world would contribute significantly to peace 
and stability in the Mediterranean.
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Aipetrf ix I

Overview of ongoing «rtarammes In the marine
research institutions In the Mediterranean.

The International Director of Marine Scientists,
Third Ed Itlan. published by the UN. FAQ and IOC in 1P83 was used 
as a starting point for the survey of scientific institutions 
an* scientists in the Mediterranean region. A questionnaire 
was sent to the concerned institutions and scientists for 
the purpose of updating the information contained in the 
Directory. On the basis of the replies received, visits to 
some institutions and discussions with scientists (list at 
Annex A), and the Information contained in the publication 
Marine Environmental Centres; Mediterranean published by UNEP 
and FAQ in 1*<5 the following country-wise overview has been 
prepared. It may be noted, however, that the overview is 
selective and does not purport to five a complete picture of 
activities in the countries covered. Basically significant. 
elements concerning technology missions in the fields uneconomic 
zone surveys, aquaculture, desalination an* pollution monitoring 
and control have been covered.

Aloerla

The Institute of Oceanographic Sciences, which has 3 
research vessels, 7 laboratories« 33 scientific personnel and 
24 scientific technicians has been conducting research In 
marine biology and pollution. Some of the areas being covered 
by the Institute relate to the Imoact of chemical factors on
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productivity, seeimentology, aquaculture, microbiology, 

oellution etc. Co-ordinate activities are also being 

can«ucted in the science and Technological University at 

Bab-ezzour.

The Institute also conducts studies in primary 

productivity of marine living resources and methods of 

estimating stocks; physical oceanooraphy; benthic studies; and 

so on. There is ongoing co-operation with UNESCC/IOC, FAO,

ICSEM and CFRS (France) in matters relatirip to scientific 

research. It also carries out work for UNSF under the 

Mediterranean Action Plan and the Lon« Term Pollution 

Monitoring and Research Programme.

CYPRUS

The Department of Fisheries and the Geological Survey 

Departrent of the Government of Cyprus carry out research in 

oceanovraohy, fisheries management and development, aquaculture, 

crustaceans, ecological sciences, turtles, benthos, pollution 

etc. They have at their disposal three research vessels 

and within the framework of UNEP's Long Term Pollution 

Monitoring and R-search Programme (MED PCL) they carry 

out monitorino halooenated carbons and metals in sea 

water and sediments as well as study of littoral, benthic 

and fish cormiunities with the help of 12 scientific and 32 
professional staff. There is ongoing co-operation/MAP/UNEP 

(MED PCL) and FAO/UNDP(MEDRa P ) .



EGYPT.

Research is be in« conducted by the Institute of 
Oceangraphy and Fisheries and the University of Alexandria 
into the chemistry of coastal waters,primary productivity 
and phytoplankton biomass,hydrography and nutrient chemistry 
of the Nile delta,biologisal equilibrium of the south-eastern 
Mediterranean etc. Over 200 scientific personnel are involved 
in the Oceangraphic Institute alone wKile the total staff component 
is over COO. The University of Alexandria Research centre (UNARC) 
carries out industrial consultancy as well as research projects 
for national and international organisations besides training 
graduate students. It has departments of environmental studies, 
material science,information technology and bio-technology.

Alexandria also has a Maritime Transport Academy which 
besides training maritime personnel also provides research 
and consultancy services in al|matters connected with the maritime 
industry. There is ongoing co-operation with MED P0L,MEDRAP and 
ICSEM.

FRANCE.

France is the 'super power' oftceanic research in the 
Mediterranean. It has a large number of organisations involved 
in all aspects of marine science including,lateralia,mariculture, 
aquaculture engineering, marine pollution,transfer of pollutants 
in biological chains,fishery technology,underwater techniques, 
marine corrosion,brackish water biology,deepwater equipment, 
technology and industrial development.

t 33 t



oceanic data managment, instrumentation, teledeteefcion, 
sedimentolooy, radioecolooy, toxicolooy, ree^4cology, 
marine oeolooy and geophysics, impact assessment, population 
dynamics and manapement.

France is also the movino spirit behind EUREKA 
being involved in over half the projects taken up. It is 
also involved in all the EUROMAR orojects taken up so far. 
There is ongoing co-operation with ICSEM, MED RAP, MED POL 
and ICG.

GREECE

The Institute of Oceanographic and Fisheries 
Research, with a research vessel and 33 scientific and 12 
technical staff is engaged in research on oceanograohy, 
fishing technology, pollution, technology transfer, ecological 
sciences, aquaculture, halogenated hydrocarbons etc. The 
Universities of Atnens and Thessaloniki are enoaoed in co­
ordinate research in the marine sciences while also carrying 
out graduate and post-arraduate training orooramnes. There 
is also a large maritime fleet and marcnino infrastructure 
facilities *n the form of shipyards, reoair facilities, 
training of maritime p*rsonrel etc. There are co-ooerative 
programmes with marine research centres in France, Federal 
Republic of Germany and Yugoslavia. The oroanisations

kx.'&tnwork written the framework of MED POL of UKEP, MEDRAP,
ICSEM and ICG



*35t

ISR1BL.
The Oceangraehic and Limneleeical Research Ltd., has 

three mala units, namely the Natlenal Institute ef 
Oceangraphy,Haifa,the Natlenal Centre ef Mariculturee 
Elat and the Llmneleglcal Laberatery,Tabgha with 3 research 
vessels,47 scientific and 50 technical staff. Research 
and Menitering is be in« carried en in physical,chemical , 
geelegical and bielegical eceangraphy # in llmnelegy and in 
mariculture^in marine ceastal precesses, and metal pellutlen 
in ceastal waters. It has ceeperatlve pregrammes with a laree 
number ef universities and research lnstltutiens in the 
USA,France, FR ef Germany etc. It has centacts with 
UNEP, ICSEM, CNEXO(France) while in its training pregramme 
it has graduate students werklng fer Msc and Phd degrees.

There are a laree number ef ether lnstltutiens engaged 

in ce-erdinate research in bie-technelegy,feed technelegy, 

fishery preducts,geelegy and geephysics , Aelecular bleleey
'V-

and so en. Multi-disciplinary training fer pest graduates 

is available in many lnstltutiens.

ITALY.

Italy is anether 'superpewer* in marine research 

with a large number ef lnstltutiens and universities 

engaged in research in aquaculture,pellutlen research 

including impacts en bielegical life,sedimentelegy ,se«water 

dessallnatlen. Inverse esmesls desalinatien precess including 

the aepreprlate marine technelegy,feullng ef brackish



lagoons. «enetlcs and microbiology, oceanography, fishin« 
technology etc. With a large number of research craft work 
is be inf carried «ut from Trieste, Venice, Belavin, Sicily, 
Pisa, Naoles, Rome etc. Italian Industries are also involved 
in the EuREKA prooramme and there are co-operative proorammes 
under way with Yugoslavia, France, UFEP, FAO and ICC.

LESAKON

The Karine Research Centre at Jounieh is carryin« «ut 
research in marine b«tany, fish oarasitclcoy, marine pollution, 
fisheries biology, marine geology,aquaculture and microbiology. 
The Research Centre has one research vessel and 10 scientifics 
and • technical, staff. Work in the University Is beinf 
carried on in heavy metal pollution, trace metal analysis, 
marine environmental monitorinf instrumentation and bottom 
sediment pollution. The Research Centre is co-operetln« with 
KED PCL propr-imme of UlTEP.

LIBYA
The Marine Research Centre at Tripoli has 2 research 

craft, 15 scientific, and 5 technical, staff. Its main 
activities are in biolcpical sciences, fishing technolopy, 
oceanography, pollution, ecological sciences, aquaculture and 
chemical oceanography. Co-ordinate work Is also being ¿one 
In the University of AL-FA1EK in its marine biolo«ical research 
institute at Tajoura. The University's Karine Biolooy 
Research Centre has a scientific staff of 19 and 9 technical 
staff. It co-operates with KED FOL, MED RAP and ICSEM.

MALTA

The University of Malta, Department of Mathematics



37 -

ani Relance, carries out research on er5rcts of heavy 
metals hydrocarbons on selected marine or «an isms and the
environment. The Department has i 5 scientific w»’ 7 * - - •
technical staff.

Malta also has one «f the 1 ir^st dockyards capable 
of buildIn« speciality craft like yachts, oceanographic 
vessels, fibre «lass boats, ferroconcrete boats, computerised 
sail in« boats etc. It has ongoing co-operation with IOC,
PAO and UNEP.

MOROCCO

The Institute for Marine Fisheries at Casablanca 
has one research vessel and a staff complement of *•. It is 
engaged in research in oceanoeraphy, ecology, aquaculture, 
pollution, fishery technology. It monitors the impact of 
hydrocarbons on primary productivity and the marine biological 
ecosystem. Its speciality is development of aquaculture and 
the impact of pesticides, industrialisation and hydrocarbons 
on the marine environment.

Co-ordinate research is carried on in the Department 
of Sciences, Mohammed V University at Rabat In oceanography, 
sedimentelogy and chemical processes. The veterinary 
Institute at Rabat has activities in the sphere of microbiolooy, 
aquaculture, management of resources, ecology, oceanography 
and pollution. There is co-operation with institutions in 
Spain, Norway and Japan as well as with IOC, PAO and tr-.'EF,
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SPAIN

The Spanish Institute of Oceanooraohy through its 
research centres at Barcelona, Cadiz, Vigo, Malaga, B*leares 
and Murcia operates a large number of research vessels and 
staff to conduct research in aquaculture, chemical oceanoi 
graphy, marine biology, marine pollution, microbiology, 
electronics, phytoplankton, food technology, sedimentology, 
fisheries bielogy, marine physics, mariculture, hydrographic 
engineering etc, A number of other institutions and 
universities are engaged In co-ordinate research activities.

Spanish industries are involved In almost 20% of 
EUREKA projects while an expanded biotechnology plan 
(including aquaculture) accounts for nearly 10% of a greatly 
expanded science and technology programre. There is ongoing 
co-operation with UNEP, ICC and FAO.

SYRIA
The Marine Research Centre In Damascus has 2d 

scientific and 17 technical staff. It is engaged in 
research in aquaculture, microbiology, oceanography, 
ecological sciences, geology and sedimentology. The 
University of Damascus is engaged in co-ordinate research in 
fisheries, crustaceans, zoology, nematodes and sponges.
There is ongolno collaboration with the Universities of 
Quebec (Canada) and Genova (Italy) as well as with UNEP,
FAO and ICC.



TUNISIA

The National Scientific and Technology Institute 
in Oceanography and Fisheries at Sallambo with 2 research 
vessels and a staff of 45 scientific and technical 
personnel is engaged in research in aquaculture, chemistry, 
ecology, management of resources, oceanography, ecology, 
pollution and fishing technology. The Pasteur Institute 
has IS scientists and 98 technicians. It also carries 
out training programmes. It co-operates with KEDRAP,
NED POL, ICSEM.

TURKEY
AThe Institute of Marine Science and Technology,

Dokuz Eylyl University with 3 research craft and a staff 
of 71 is engaged in fundamental and applied research, 
and post-graduate education in marine sciences and 
technology, including, inter alia, aquaculture, oceanography, 
fishing technology, pollution, sedimentology and offshore 
technology and engineering. The Institute of Marine Sciences 
attached to the Middle East Technical University (with 
3 research craft and a staff of 34),-the Hycrobiology 
Research Centre of EGE University, the Ministry of 
Agriculture, Department of Fisheries, and departments of 
the University of Ankara are also carrying out research 
in aquaculture, pollution, fishery technology etc.

Turkey is also taking part in the EUREKA programme 
and is cooperating with the University of Hamburg, F.R. 
Germany, the Woods Hole Oceanooraphlc Institute, USA,
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the Netherlands Institute of se a  Research, UNBP, PAO 

and IOC.

YUGOSLAVIA

The Institute o f  Oceanography and Fisheries, '

S p l i t  (2 research vessels and a staff of 73), the 

Biological Institute, D u b r o v n i k  (3 research c raft and a 

staff of 43), the centre o f  Marine Research, Revlnj (2 

research craft and a s taff o f  59), and the Marine Research 

an« Training Centre, P iran (2 research craft and 17 staff) 

carry cut research in roast areas of oceanographic, 

fisheries and ecological scienc-s Including aquaculture, 

pollution, molecular b i o l o g y  etc; In addition the Rudjer 

Boskovie Institute, Z a g r e b  (*i personnel) and the Institute 

Jozef Stefan, Ljubljana (40C persons) carry on research 

in materials science^ bio-technology etc. There are 

co-operative arrangements of the Rudjer Bdskovic Institute 

with several institutions in Italy, Poland and Czechoslovakia 

and with agencies p a r t i c i p a t i o n  in the governmental 

proorammes between Yugoslavia and USA and the PR of 

Germany. Co-operation is also th?re with UNBP, PAO and

10C
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List af persons and institutians with 
ubu"i discussions teak place.

Alexandria

Cspt. Assad, 3=puty Dirscter General, Arab Raiitime 
Transport Agency.
Dr. Raafat Sarkis, Arab Maritime Agency. ’

□r. R.A. Fauzi, Marine Pallutian Expert.

Dr. E.M. E1-Sayed, Maritime Research A Consultation Centre^Mf

Adm. Ene.(Rtd) A b o  El-Xader Grdallr, Head af Technical 
Research, RRCC.

Eng. Mahsmed T .  Naserredin, RRCC.

Pr-jf. R. El-”*ey, uead, Department Envirsnmentsl 
Studies, University af Alexandria.

Cs.pt. R. Ja^iR Sharif, Arab Petrsleum Pipelines C a .

R r . Rehammed Y. El-Sbnzly, Operations Services,
Manager, Arab Petrsleum Pipelines Ca.

Athe ns

Or. Alexandras V. Sausclengaj, Oirectar National Centre 
far R^rine Research.

Or. Aide Ranus, UNEp

Capt. Dimitris C. Ritssdus, Hsllemic Marine Environment 
Protection Agency.

*sIcrade

R r . F-dja 5trrcevic, Caunsrilar Ministry af F a r e i m  Affairs.

Rr. m ir»slav Spasajevic, Chief af Section far Scientific
• nc Technical Ca-aps'ratian with Developing Cnwnrrie 
r.nd International Organisations.

Prof. Tarut Saht-,Chief L?oa! Acvis-r, Ministry af Foreign 
Affairs.

Dr. Ilija Dankavic, Assistant President, Federal Committee 
far Science and Technology.
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Caira

Or. Eimahsmadi Eid, Chairman Envirenme.nts l Affairs Agency, 
Caurtcil af Mjnirt“rs.

Prof. flchd. Kessas, University af Caira.

Praf. Abau-^l-ratauh, Deputy p r eeiient, Acaceny af Scientific 
Research and Technalscv (farmer Head, Institute af 
C-ceana graph / )

Dr. Sami £. Salim, Consultant ta Cabinet af Ministers.

Ljubljana

Mr. Mitja Skercet, Sales Manag;r, Iekrs Delta
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