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Dear reader, 

You are reading the first issue of UNIDO's fourth Monitor. It joins earlier 
Monitors dealing with microelectronics, genetic engineering and biotechnology, 
and advanced ::naterials. 

This inaugural issue will be used to introduce UNIDO, in the oontext of the current 
Monitor and in the broader oontext of objectives and activities in the area of marine 
industrial technology; it will therefore not be representative of future ismes. The 
first section is a discussion of the characteristics of marine indmtrial technology 
and provides an attempt to sub-divide it into main functional areas. The next 
section includes a description of UNIDO's programme, both in terms of back­
ground and future path, as envisioned at this point. The third and last section is a 
reoollection of the background for the Marine Industrial Technology Monitor and a 
brief description of what the reader can expect from it. 

However, first of all: Weloome to Volume 1, Number 1, of our Marine Industrial 
Technology Monitor. 

Industrial Technology Development Division 
Department for Industrial Promotion, Consultations and Technology 



Marine industrial 
technology 

Marine industrial tl.'chnolo~.~ is a \·1.'ry 

'Aide fidd mm pose!! of a host of \·arious 
Jisciplincs and arl.'as of function that 
would he difficult to categorise com­
pletely. The tr<?ditional marine dis­
ciplines like hydrodynamics, 
ship-design :md machinery arc no 
longn sufficient h• dcscrihc the field. 
Electronics and 0-bcrnctics arc used to 
control subsca vehicles, while accurate 
positioning systems arc needed to per­
form work tasks in oil and gas field 
development. Computer aided design 
(CAD) systems, initially developed in 
the aircraft industry. arc now extensive­
ly used in the marine industrial sector 
to keep up with current demands on 
efficit!ncy. 

The functions performed at sea arc 
numerous and all very different. From 
the original traditional ship technology, 
extremely complex systems are now 
needed to locate and extract hydrocar­
bons from the ocean floor. Marine 
transportation rarely exceeded 30 knots 
only 15 years ago. but is currcn~Iy being 
rcrnlutionized by fast vessels with 
speed.., reaching 60 knots. In J3pan, ar­
tificial platforms are being increasingly 
used to alleviate the prohlem of land 
shortage for both habitation and in­
dustrial uses. 

The resources to he harvested from 
the sea arc immense. Nint;ty-eight per 
cent of all inter-continental cargo i.., 
transported on the oceans ( Eylcrs, 
March 1990), a large portion of the oil 
and gas production is extracted from 
the ocean floor and marine biotechnol­
ogy and aquaculture arc viewed a.<, the 
most promising way of addrcs...,ing the 
growing demand<, on food in a world 
with diminishing free land space for 
agriculture. Mineral resources on the 
ocean floor contain abundant supplies 
of imporiant metals like manganese, 
copper. nickel and cobalt, while tl.c 
energy potential of ocean thermal ener­
gy conversion (OTE(') and waves is 
1rcmc11dous. Apart from the questions 
of economic.<, and sustainment, there is 
also a growing awarcne'>s of the impor-

tancc of the oceans in affecting the 
\loorld"s climate and in the effect of pol­
lution on sea-based life. Thus. it is clear 
that al"ti\itics related to the ~a arc of 
extreme impor1a.1cc ltl hoth the 
crnnl•mic grow1h anJ ,,uf\i\·ability of 
the planet. 

fllr llNIDffs work in the area of 
mar;ne industrial technology we haw 
used the following definition. realUing. 
in regard to the ahow, that it is impos­
sible to construct a statement that i" 
complete and unchanging. This i"> mere­
ly a lonl to guide the programme in its 
starting phases: 

"Marine Industrial Technology 
means. in tlze contat of the ow~rall 
objectii·es of exploration and 
utilisation of the ocean space. the 
speciali=ed equipment and techni­
cal /cnoM.·-how, including manuals. 
designs, operating instructiom. 
training and technical adiice and 
assistance, necessary to carry out a 
viable and sound economic ctiiity 
in a marine em-ironmenr. or the 
knoM.'lcdge to produc ... '1ese ele­
ments." 

The following is a suggested scheme 
for ddincaling marine industrial tech­
nology into manageahlc componenls, 
or areas of concern. Each of these will 
be hriefly discussed in lhis section: 
• Marine systems design 
• Marine transportation and com-

municalion 
• Exploitalion of living rcs,lurces 
• Exploitation of non-living resources 
• Land expan...,ion 
• Environmental protection 
• Scientific research 

Marine systems design 
Marine systems design rclate'i 10 the 
production of solutions for problems 
encountered in the fcasihlc develop­
ment or ocean resources 1•r ocean 
space. When faced with a particular 
problem associated wi1h marine in­
dustries 1hc proces.<, 11f resolving it invol­
ves several pha<oes. These range from 
lhc problem-definition 1hrough to 1hc 
dcci!>ion-making pha!>cs. Allhnugh lhc 
·arl or science of design' has been 
recognised for quite somC' lime. ii has 
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reccin:d intensified allention in lieu of 
the emergence of powerful computer 
tools. 
There arc SC\"Cral indication.<; that the 

quality and cost of a product relics 
hea\ily on the process or dc .. ·doping 
this product, or the design process. 
Thu.'\, the increased focus on design has 
the go.al or impro\mg the chana: or en­
ding up with produds of superior 
quality. In addition. 1bc aim is to in­
crease the speed and reduce 1he cost or 
the process itself. As indicated abO\-e. 
research and development now focus­
sc<; on the role of the computer in 
marine systems design, with applica­
tions ranging from current draV1omg 
programs like AutoCad and such 
analytical loots as finite clement 
analysis programs to future visions or 
'intelligent', or artificial intelligence 
(Al), systems such as ueural networks. 
However, the ultimate aim i. ... to aid the 
design process in an optimal way- that 
i.c;, where the user and the .... omputcr 
interact in the best pos.<,ihlc manner. 

The importance of this in the current 
context emerges from the need of 
developing countries lo bccom, sclf­
sustained in all phases of industrial 
development. Thu.<,. efficient tools that 
help to resolve design problems. 
whether they are current CAD or CAM 
(computer aided manufacturing) sys· 
terns or advanced Al system.<,, are es­
sential to increase the capabili1y of 
developing countries to produce their 
own solutioru; for their 'JWD particular 
problem.<,, rather than to rely on solu­
tions produced by outside expertise. 

Marine trans_portation 
and commumcation 
In 1he increasingly in1er-dcpcndenl 
world of today. tran.~portation and com­
munication i.~ becoming gradually more 
important. Thi.., certainly i.'i reflected in 
the utilisation of the oceans. Ap­
proximately 98 per cent of in1cr-con-
1incn1al cargo is shipped by sea and 
1hcrc is liule prospect thal the share of 
air- or land-borne transportation will 
'>Uhstantially increase. A major pre· 
condi1ion for the success of global trade 
and lhc principle of 'comparative 
advantage' i~ a well-functioning 
transportalion sylitem. Thui;, if the 
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lransportation infra-struct1Jrc is weak. 
il will scrw as an obstacle lo increased 
trade v.ithin lhc region. 

Mosl manufactured goods arc 
presently shipped in containers. 
whereas most raw materials arc 
shipped either in ore:bull.'oil (080) 
ships or in regular oil tar..kers. \Vhcrcas 
these lancr products require r.:lalivcly 
simple port facilities, container 
lransportation in large volumes puts 
co11Sidaat-ik dcmandc; en an efficient 
container handling facility. This par­
ticular!' results from the fact that most 
manufactured goods are of high value 
anj arc rclatn-dy fragile. Therefore. a 
delay or careless nandling is costly to 
the cargo· s owner. 

In addition, where there are few ves­
sels to transport the cargo, the cost of 
transportation increases. as docs the 
possibility of delay. Thus, the scarcity of 
ships represents 3Dother obslade to 
trade. Keeping in mind the 40-40-20 
United Nations Conference on Trade 
and Development (UNCT AD) liner 
code that reserves 40 per cent of the 
trade between two nations for the ships 
from either one and leaves 20 per cent 
·un-allocated', it becomes even clearer 
lhat trade may be hindered by a defi­
cient fleet on the pc.rt of one of the trade 
partners. For instance, in African trade 
the freight rates constitute 11 per cent 
of the !otal value of imports, wherea.c; 
the figure for the world as a whole is 6 
per cent. Also, the time delay factor is 
significantly larger than for routes with 
more efficient systems. This is at­
trihu1ed both to a lack of ships and a 
lack of proper handling facilities. 
(Eylers. 1990) 

Another aspect of marine transpor­
talion is that of transporting people. 
Lately, the development has been 
towards the use of high speed vessels for 
this purpose. These vcs.~ls, which are 
ahle to operate safely in speeds exceed­
ing 50 knob, arc expected to replace 
existing fcrric.c; and supplement land- or 
airbased r.>utes. Such ves.c;els arc also 
thought to b:: efficient for transportal­
ing precious or perishable good.c;. 

Related to 1hc ocean is the conslruc­
t ion of bridges and t~·~ laying of 
cleclricity or communicarion cables 
thal connect islandc; to mainlanci\ or 
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other islands. Such acli\"ities an: •>ften 
e'\.~nlial h> de\"Clop indus1ries and scl­
llemcnls in coaslal or island de\-cloping 
countri:.:s. 

Exploitation of living 
resources 
The situatil>n of the world"s food supply 
in lhc w~ntd is now such lhat lherc i:. 
n:ry little land left lo grow crops. How­
ever. thc oceans arc still brgcly under­
utilised. hoth in tc.rms of exi_'.ting 
resources and the potential of mari- and 
aquacullurc. Therefore, the marine en­
'ironmcnt gives good opportunilics for 
coastal states to increase their self-suf­
ficiency with regard lo essential foods. 

When concerned with living resour­
ces in the wild, such opportunities range 
from increasing the quality of the ves­
sels themselves. the fishing gear, the 
c.'etection capabilities and the the food­
processing industry. Some experiments 
with artificial fishing grounds ha\e been 
,·cry successful in making the ftc;herics 
more efficient. In addition, there arc 
several resources such as seaweeds, al­
gaes, shellft<;h and krill, that are hardly 
utilised at present. It is conceivable that 
industries could be established to tum 
such resources into marketable 
products. 

Mari- and aquaculture hold greal 
promise for the future. Gradually, the 
number of species that arc currently 
being cultivated in an artificial cn,iron­
ment arc increasing and the !rend 
seems to be tha1 most species ha,·e the 
potential of being cultur,d. The estab­
lishment of such indu.<t:ries is neither 
particularl; technology- nor capital-in­
tensive, although the environmental 
concerns constitute a major problem. 

Exploitation of non-living 
resources 
The most important non-living 
resource exploite<l from the ocean 
today is hydrocarbons. In 1989, 1.1 bil­
lion m 1 per day of natural gas and 14.8 
million barrclc; per da) of crude oil were 
extracted from the ocean floor. How­
ever, 1herc arc srill unexploited fields, 
for example in West Africa where over 
230 undeveloped discoveries have been 
identdied (Offshort, incorporatinx tht 
Oilman, June 1990, page 5). Most of 

these arc crude oil reserves.. hut ahour 
4. 7 trillion m3 of natural gas rescr\"CS an.: 
\"irlually un-utilisc:d. Of the oil 
produced offshore, approximately ·B 
per ccnl is proouced in AfriC.'.l, Latin 
America and Asia. The corresponJing 
numhcr for natural gas is 21 per ccnl 
(lhid. page 33). 

Hydrocarhon extraction is an in­
dustry thal requires complex systt:tn.'\, 
advanced lcchm,logy anJ large capital 
in\·es1mcnls. Th.: field is therefore 
dominated hy large multi-national cor­
poration..c and some national slate-con­
trolled companies. The lechnological 
diallengcs hen.. include plalform struc­
tures, drilling technology. pipeline 
transportation (primarily for gas). load­
ing buoys and power supply. 

Other non-li\ing resources include 
deep sea minerals (manganese nodules, 
poly-metallic crust and metalliferous 
sulphide:;), placer deposits and metal­
liferous sand. Of lhcse. manganese 
nodules have received lhe most atten­
tion. These are found at depths of 5,000 
metres or deeper and contain abundanl 
supplies of manganese, copper, nickel 
and cobalt. Areas in the Indian and 
Pacific Oceans arc identified as the 
most likely areas for induslrial exploita­
tion. The technological challenges in 
producing a reliable- and environmen­
tally .1cccptablc system arc tremendous, 
but the payoff may be virtually endless 
supplies of these metals. Inside the Ex­
clusive Economic Zone (EEZ) metal­
liferous sands have in some places, for 
instance in Egypt, been successfully ex­
ploited, while in Nome, Alaska, gold is 
extraded from the scafloor (Sea Tech­
nology, March 1990, page 35). 

Frc.'ih water i." another resource to be 
cxtraded from lhe occan.c;. Some arr.a.<;, 
for instance the Arabian pcnin!.ula, ob­
tain their fresh water almost cxclu.c;ivcly 
from dc.c;alination plants. Alc;o, the har­
vesting of energy from the l'iCa is receiving 
increased allcnrion. Waves, tides and 
currents have been used to produce 
electric power, though rarely on a com­
mercial scale. In addition, the ocean thcr · 
mal energy conversion (OTEC), using 
the tcmpc~alurc difference between 
d~p and surface wate~ i.c; a pnc;.<;ihlc 
MJUrcc of energy in several locarions. 
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Land expansion and 
reclamation 
In some densely populated areas the 
oceans arc used to prmidc space for 
industrial expansion and habitation. 
Japan. in particular, has built structures 
and artificial islands to addre~ the lack 
of ground space. Where the ocean nm­
slilutes a threat to already existing 
populations, dykes and breakwaters 
ha\·c been built as protection against 
storms and high tides. The most impres­
sive example of this is the syslcm of 
dykes huih along the coasl of lhe 
Setherlands. In several places, for in­
stance in lhe Uniled Slales. platform 
structures arc used as bases for waste 
incinero:tion planls. 

Environmental protection 
The environmental problems have 
received increased allcntion in lhe 
debate over which kind of industrial 
developmenl is desirable. Basically, 
devclopmenl should be 'cnvironmen­
lally sound'. Thi-. puts new demands on 
the technological systems being 
developed and will affect systems that 
arc to operate in, or in conjl!nction with, 
a marine environment. 

The pollution of the oceans has a lot 
of sources, a major part of which is 
land-based and pollutes through river 
run-offs and the air. Of the damage 
done through systems actually operat­
ing in the oceans, large accidents involv­
ing nude oil tankers and blow-outs 
from offshore platforms arc the most 
obvious. However, the sources arc 
countless: incendiary wa..-.te from ships, 
diseases originating in aquaculture 
production facilities and at-sea in­
cineration of chemical wastes arc just a 
few of these. 

Another source of environmenlal 
dcgradalion is the mis-management of 
the ocean's resources. Often, fishing 
practices have hcen such tha1 some 
species have hccn over-exploi1cd and 
have become almosi extincl in some 
regions, whereas olher species uc 
undcr·ulilised. Also, habitalion and in­
dus1rial expansion in cnvironmcnlally 
vulnerable coaslal areas have led lo 
damages lo lhc local cnvironmcnl. 

lnaddilitlnlolhc damage done lolhe 
marine environmenl i1sclf, allenlion is 

increa..-.ing v.ith rcsp.:l.1 1:1 the pollution 
rdeascd into I he atm.isphcrc by marine 
engineering system..;. Eumplcs of this 
arc lhe release of NOx ~ascs from ship 
machinery and CO~ frnm gas flarc-•>ffs 
on offshore oil production platform..;. 

The consequences of these 
·unsound· practices arc increased 
1hrcals to marine life. and thus lo the 
foodsupplyinsomcarca..-;. ·Red tides· -
algae blooms that arc prcsumahly 
Cluscd by chemical imoalanccs in 1hc 
sea - ha\·c ;:auscd fears of llllal cradica-
1ion of life form!> in n:rtain areas. for 
inslancc in l,lcations ,in 1hc North • lhc 
Bailie and th•_' Adriatic Seas. In other 
areas, pollution has dcall heavy blows 
lo lhc louri.,l industry. In lhc north­
eastern part of the U nitcd Slates. there 
have been cases of deserted beaches 
due lo dumping of hospital wastes into 
the ocean. In other areas, most recenlly 
in Peru, epidemics have broken out be­
cause of filthy water al the beaches, 
forcing them lo close. 

The problems faced are allc\lah:d in 
various ways, either as prevenli\·e 
measures, resource management or 
rcparatory measures. This is reflected 
in the hea\ier demand'i that arc put on 
the technological solutions uscJ. As a 
direct consequence ohhc Enon Valda 
acci~cnl in Alaska double oollom 
designs for oil tankers calling al ports in 
the United Stales will be required. 
Similarly, lhc Norwegian \·crificdtion 
agency Del Norske Veritas (DNV) ha.-. 
presented a new class of vessel-., an 
'environmenl' class, also as a follow-up 
from the Exxon Valdez disaster. There 
is also a booming industry in the area of 
pollulion clean-up, ranging from ad­
vances in oil-spill dean-up equipment 
10 beach cleaning equipmenl for wastes 
on touris1 beaches. 

Scientific research 
for a variety of rea!'ions. !'icienlific re­
search in or of the oceans ha.-. hccome a 
focal poinl for acti\ilie!!I relating to lhe 
sea. The~ rea!'ions include the need lo 
e:c.1ab!ish hackgrounu data for resource 
management, for identifying heavily 
polluted oceanic region~. for invcr.1iga1-
ing the impact of beach erosion and lo 
investigate the impact of global warm· 
ing on ocean temperature.I\ and 'c;i 
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le\ds. Certain!~ .... ..:icn!ifi,· rc.:-.1.:.uch ha~ 
a purpose t->e~,ind ~atisf~ing ou~ 

curiosity. Finding commc:rcial Jqx1sib 
of n•in-li\ing rcs,,urccs on ,n under 1h:: 
SCJ-1l,1or. idcntii~in!! tones of n•mmc:r­
ciall~ i.:xploitabk ii\ing rc:-..,urcc-. .mJ 
gathering inf,1rmati,1n ~,1 that g,wd 
'olutit>n ... can b:: pr,1po:-cd fur 
dangcniu-. cnvir,1nnKnlal pr.1bl:.:m .... 
arc all uhima:c g•Mls ,,f :-cicntific rc­
"carch. 

Rescafl:h relics incrca:>ingly ,m tech· 
nt1logical Sl.1luti,rn~ 10 meet the 
demand!> of accurac~ and speed. Ad­
vancc:d \·esscl' arc ouilt ll\llh for nation­
al and in1crnati1mal org;ms. databases 
arc established h1 case the rctric\"al of 
information. and comput.:r program~ 
arc dcvdopcd t,1 analys;: this informa­
tion. Satellites gather data on tcmpcra­
lures. weather pallcrru- and sea-floor 
mineral deposits and buoys arc 
de\"clopcd lo measure and transmil in 
harsh oceanic cn\ironmenls over long 
period" of time. Thus. a growing in­
dustry specialises in the research and 
de .. ·clopment of solution:. that arc sale­
able in this market. 

UNIDO in marine 
industrial technolgy 

One of the main ohjccti\"cs of UNIDO 
is lo ··promote, encourage and as.-.isl in 
1hc dcvclopm;;nl, scleclion, adaplalion, 
transfer and use of industrial technol­
ogy, with due regard for the socio­
economic conditions and the specific 
rcquircmcnls of the industry con­
cernc<J .... " (Constitulion of the 
UNIDO, l'>X9) The Conr.tilution also 
authorises lJNIDO 1,1 .. advise on and 
as.~isl ... the devclop·ng countrier. in the 
exploitation, conscr\"ation and local 
transformation of their natural rcr.our­
ces for the purpose of furthcring 1hc 
indur.trialisalion of developing 
countric~ ... Thus, distinguished from 
other organs of the Uniled Nation~. 
such as the International Maritime Or­
gan ital ion (IMO). lhe lnter­
gov.:rnml·ntal Oceanographic 
Commission ( 10{') and the Unit<·d Na· 
lions Environment Programme 



( UNEP). UNIDO focusses on in­
dustrial applications in the marine sec­
tor rather than on the marine SC:l."tor per 
se. 

The most important development 
concerning the economic utili7.ation of 
the sea came with the Third United 
Nations Convention on the Law of the 
Sea (UNCLOS III) put out for signa­
tures in 1982. The Convention estab­
lished the principle of the Exclusive 
Economic Zone (EEZ) whereby every 
coastal stale is given the right to take 
economic control over the sea to a dis­
tance of 200 nautical miles (372 
kilometres). Furthermore. UNCLOS 
III estilblished the resources found on 
the floor of the deep oceans, or areas 
outside the EEZ, as "'the common 
heritage of mankind." The benefits 
from the exploitation ofthesc resources 
are thus to he available to all states 
rather than a small group. 

While UNCLOS III legislated con­
trol over immense resources to most of 
the states in the world, the capability 
and capacity to exploit these resources 
cannot, of course, he legislated. Hence, 
states need to achieve industrial com­
petence in the marine area before the 
resources can turn into weallh. 
Likewise, in order for developing 
countries to benefit directly from the 
deep ocean resources, in particular 
minerals on the seabed, they need to 
develop ambitions and competence 
that make them able to join in such 
industrial development. 

Marine industrial technology is rela­
tively new. Granted, ship-building and 
salt-extraction arc two examples of an­
cient commercial exploitation of the 
sea, but several opportunities arc new. 
Examples include robotics, com­
munications, mineral resources and 
energy from the sea. Thus, the defini­
tion of marine industrial technology has 
changed significantly from only twenty 
years ago. It is therefore a field that in 
many countries is neglected w'1cn com­
pared to other industries. 

In addition, the technologies that arc 
relevant to the commercial utili7.ation of 
the sea arc plentiful. Where the area of 
marine industry could once he 
descrih~d hy the disciplines of 
hydrodynamic." and hull and machinery 
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design. the industry has now de,-elopcd 
to hccome one of high technology. 
Elcctmni~. acoustics, l.-yhcrnetics and 
materials science arc examples of how 
alkanced technologies become in­
tegrated into marine industrial technol­
ogy. Thus it is clear that acti\ities 
related hl the sea arc natural spin-offs 
from established land-based or 
focussed efforts. Likewise, it is ap­
parent that research and development 
in the area will have several applications 
outside the marine sector as well. 

It then follows that the other three 
areas being monitored by UNIDO 
clearly have links to marine applica­
tions. Advanced materials is one such 
area, where the emergence of corrosion 
resistant and light-weight materials is 
applicable to structures in a marine en­
vironmenl. Microelectronics becomes 
increasingly more important in ad­
vanced sub-sea systems, such as 
remotely operated vehicles and sub-sea 
gas wells. Biotechnology is emerging as 
a way to increase the yield of the sea for 
human foods and other products for use 
in areas such as medication, pollution 
clean-up through bio--remediation (Sea 
Technology, January 1990) and even 
metal leac.hing. 

What, then, are the mechanisms that 
UNIDO will use to fulfill its purpose? 
The remainder of this section outlines 
the main elements of the emerging 
programme. However, the process of 
establishing such a programme is not 
static - it is rather 3 result of a gi·owiog 
awareness as to what the nature of 
marine industrial technology is and 
which issues arc pr1otal for the process 
of aiding developing countries to estab­
lish marine industries. 

Promotion of centres of excellence, 
either with participants from develop­
ing countries only or with patticipant!i 
from both developed and developing 
contrics, is one such key vehicle for 
UNIDO. Such centres are of prime in­
terest in that they will implicitly 
facilitate the transfer and co-develop­
ment of technology. Joint projects are 
to be undertaken by the participants of 
these centres, leading to professional 
iinkages that themselves arc catalysts 
for a greater exchange of technological 
information. Two rl.!gional centres of 

exl-cllence ha'-e been studied so far, in 
the Mediterranean and Caribbean. The 
Mediterranean centre is m~ dose 
to reali.7.ation after an initial study com­
missioned by UNIDO and carried out 
by the lntem:itional Ocean Institute 
(lntemalional Ocean Institute, 1988) 
vi.ith the help of Professor Eli7.ahcth 
Mann Borgese, and an expert group 
meeting in Vienna in the Spring of 1989. 
UNIDO is w.>rking actively with spon­
sors and it is expected that the centre 
will be esrablished by 1992. There have 
been parallel efforts in the Caribbean 
region, where a study was commis­
sioned and carried out by Professor 
David Ross of the Woods Hole 
Oceanographic Institute (Ross and 
others, 1990). UNIDO is currently 
preparing the ground for an expert 
group meeting to discuss such .i u:nt: e 
in the Caribbean. 

Another feature on which UNIDO 
will focus is the dissemination of infor­
mation. This Monitor is the most visible 
instrument for this, but there arc others 
as well. In time, UNIDO will build up a 
d.atabasc to catalogue information on 
marine industrial technology- a 
d.atabasc that will eventually be acces­
sible to outside users. As another 
vehicle, UNIOO will use the training of 
personnel from developing countries, 
for instance through study tours in 
selective fields, through seminars, or 
through the centres of excellence. 
Other means are expert group meetings 
and conferences on selected fiekb in 
marine industrial technology. UNIDO 
has in the past spon.~red meetinp re­
lated to such activities, for instance, an 
expert group meeting was held in Riga 
in 1986 on alternative uses of algae 
(UNIDO, 1986). Likewise, under the 
genetic engineering and biotechnology 
programme, studies discus.sing the in­
dustrial potential of marine biotechnol­
ogy for developing countries have 0een 
made. 

E'itablishing industrial and academic 
contacts will be crudal to UNIDO 
during the starting period of the marine 
industrial tcch.nology programme. Al­
ready, UNIDO has intiated special co­
o pc ration agreements with the 
Norwegian lnstitutr of Technology for 
a...sistanu in matters regarding marine 
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industrial technology and has close con­
tacts with the International Ocean In­
stitute in Malta. Such contacts will be 
used to identify partners i.1 individual 
projects and to provide day-to-day ad­
visory servia:s to UNIDO. 

Technical assistance projects are 
also possible mechanisms under the 
current programme. These would 
either be initiated by UNIDO or hy 
developing countries having a per­
ceived need in the marine industrial 
field During a more general study of 
industrial devclorment by UNIDO, the 
1987 UNIDO Industrial De"Welopment 
Review of the Caribbean Region dealt 
explicitly with the potential of marine 
industrial activities (UNIDO, 1988). 
The review has already served as a 
source of information for the study on a 
centre of excellence in marine in­
dustrial technology for the Caribbean 
region. 

The promotion of co-operative 
projects is important because less­
de"Weloped nations often have insuffi­
cient resources to have a consequence 
m anything other than selected fields. 
Where the nature of the project is such 
that SC"WCral disciplines are involved and 
the problems to be addressed affect 
more than one nation, it is clear that a 
combination of resources makes sense. 
The centres of excellence are intended 
to be one mechanism towards achieving 
this, but such a co-operat;ve effort can 
a:so be supported through other means. 
for instance, a meeting to be held in late 
1991 on technology for exploitation of 
non-living resources in general and its 
application to deep ocean mining in 
particular, will deal explicitly with the 
matter of co-operative mechanisms to 
ensure the participation of developing 
countries in the establishment of the 
industry. 

UNIDO and the 
Monitor 

The raison d'etre for this Monitor is as 
follows: 

The Monitor is established as a 
mechanism of current awarene~ 
to monitor Jen:lopments in the 
marine indu.~rial technology sec­
tor and lo inform go\'ernments. 
academia, and potential and exist -
ing indu-;try, primarily in the 
de\-eloping countries, with the aim 
of stimulating useful incorpora­
tion of these developments in 
domestic scientific. technological 
and industrial establishments. 

With a planned frequency of four issue-; 
per year, it is intenJed to convey infor­
mation on recent developments in the 
marine industrial sector. Of particular 
focus is news on developments of inter­
est to developing countries. In addition, 
later issues will contain commentaries 
to the news items by UNIDO specialists 
in the area. Each issue will also contain 
an in-depth article written by outside 
experts - an article that will discuss 
recent developments in specialized 
fields. 

Each issue will handle a thematic 
subject - the next issue, for instance, 
will be on marine transportation and 
communication. The special feature 
will be on high speed vessels for 
transportation. Larer issues are in rhe 
planning stage, and it is hoped that the 
readers will identify subjects of special 
inlerest. Likewise, feedback with 
respect to format and scope will always 
be apprecialed. 

As space p.:rmits and research 
resources expand, additional infonna­
tion will be incorporaled into lhe 
Monilor, generally in the form of short 
ne~ ilems. Subject areas could even­
lllally include: 
Education and training opportunitin 
in the marine sector. 
• Short-lerm courses available for or 

in developing countries; 
• Relevant academic programmes 

selection criteria, cosl; 
• Available funding for sludents from 

developing countries. 
Available equlpm~nl and IUlow·bow 
(proprietary): 
• Polential u1ili1y for recipients of 

lechnology; 
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• Who lo apr oach for inquiries; 
• Govcrnmc:!''al and other financial 

benefits (credits, discounls ); 
• Licensing opportunities. 

Aui!able non-propridary know­
how: 
• "Aged' or ourdatcJ patent rights; 
• Findings in the public domain. 

Researdl and development projects: 
• Intra-regional projects (South­

South); 
• Inter-regional projects (North­

South); 
• Findings. time scope and contacts. 

Gnttal information: 
• UNIDO news; 
• Industrial profiles; 
• Reader communicalion on projects 

or other useful informalion; 
• Conferences. 

The Monitor is aimed primarily at 
the following groups: departmenls of 
industry/ocean affairs; academic in­
stitutions in marine technology; ellisting 
and potential industrial entrepreneurs 
and professionals; and research and 
development institutions in marine 
technology. 
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