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Section I: Foundation for an implementation 

Chapter 1: Introduction 

With one third of the world's population living at a standard below the poverty line, and with an 
increasing gap between those who have and those who have not, aid to industrialization is 
becoming a key issue to nations all over the world. One of the most important forms of such aid 
is the transfer of technology for industrial development. In this paper we will frequently use the 
term industrializing nation to denote a developing nation, and the term industrialized nation to 
denote a developed nation. 

This report is divided into two sections, the first of which brings forth a general discussion of the 
problem of technology transfer and industrialization, and establishes the premises under waich 
the center will operate. The second section details a suggested framework for the center with a 
view to the ideas rleveloped in the first and illustrates how one could stan an implementation in 
a selected country; Costa Rica 

Industrialization 

The present social and political situation in the world is such that two of the basic aims of 
industrial production; creating employment and implementing equitable distribution of wealth, will 
increasingly become central issues wh ".l discussing futnre developments. The outcome of the 
present crisis depends on the qualitative and quantitative answers to these basic problems. No 
country or region of the world can any longer presume an independent or isolated development, 
whether the economy is predominantly governed by a free market or by central planning. 

It is evident that industrialization and product innovation processes in industrializing count1 ies, 
where the majority of the world's popuk ··.m live, -::annot follow the same paths which was pursued 
by the industrialized countries. Global energy, environmental, and demographic considerations 
exclude this possibility. Neither can the: process of equalization of wealth come about without some 
considerable commitment from ;hose who presently have more than sufficient. 

Funher industrialization is not the only or sufficient measure to resolve the threats to sustenance. 
However, to the extent that it provides necessary goods for survival and well-being, arldresses 
burdening toil, improves the sustainab1e use of natural resources, or contributes to an improved 
distribution of wealth and meaningful employment, it does have strong merits. 

Industrialization rests on the successful application of scientific and technicai knowledge to create. 
renne, distribute and market products. The ways in which the platform of such knowledge within 
a country can be increased include several mechanisms: domestic research and development, 
education, other domestic transfer as weil as intem2lional transfer and expiicit purchase of 
knowledge from abroad. We may roughly speak of generation and transfer of knowledge. It is no 
simple task to distinguish th.? two mechanisms - indeed they will coexist in most successful cases 
of knowledge enhancement. However, given the gap of rapplicable knowledge between the 
industrialized and the industrializing nations. the process of introducing and diffusing new 
pToducts and procedures is primarily based on transfer of technology from the former to the latter, 
and thi" is thus the primary concern here. 

The transfer of technology 

An act of transfer will be undertaken when it is in the interest of both the source of the entity and 
the recipient anti under conditions governed by the norms and mechanisms oi some mari<et. In this 
conceptual framework one might start by asking the following questions: What is the exc~anged 
entity; what are the chann<?is: who is the dgent; what are the motivations of the parties. and what 
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are the primary mechanisms of the market? 

If we define technology as products, eqwpment and methods in which scientific and technical 
knowledge finds a practical use, then a transfe- of technology occurs whenever industrial products, 
processes or methods are transferred from the environment in which they originated to a different 
one. The t.ntity to be considered here is industrial technology. While technological knowledge per 
se may be quite easily accessible, knowledge of its industrialization may include more and be less 
accessible. It is a quite easy task to read and understand a description of a combustion tngine from 
a book, and even to construct the engine in a laboratory, but an entirely different story to use the 
knowledge as a basis for a successful industry. The transfer of industrial technology is thus not 
the simple exchange of a commodity, but a complex process of interaction betu:een the source and 
recipient community. 

In terms of transfer of technological knowledge from one party to the other. this knowledge is 
viewed as a valuable commodity in itself. In this intP.rpretation, the source will surrender the 
commodity either voluntarily (through use of incitements) or forcefully (through use of threat.sand 
sanctions). While technology is a protected commodity in the intemationa! maritet where the use 
of force is quite inconceivable, we will here disregard this cption and rather focus on the 
inducements a party may offer to "purchase" the knowledge. This market for technological transfer, 
in particular the question of motivations and constraints, has deep roots in history and is 
exceedingly complex with regards to international politics and economics. 

The principal channels through which the tn. nsfer takes place include physicai objects (products 
and equipment), documentation (free or restricted), and people Oearn11g, consulting, and 
employment). While previous attempts have tended to emphasize the quantifiable transfer of 
physical objects, there is an increasing awareness of the necessity to include ail channels, an<i 
perhaps most important; oeopie. 

The agents of transfer typically include local users (consumers and industryJ, local production 
organizations. agencies of national authorities, trans-national firms, and agencies of internation:> ! 
organizations. The necessary conditions pertaining to the agents are an interest in the transfer, 
power to materialize the interest, and ability to implement it. While the motivation oi the recipient 
often is based on explicit needs. the motivation of the source is frequently oi a more mixed and 
amoiguous nature. 

The tinal issue concern the last question: the mechanisms of the market that governs the exchange 
of industrial technology. This paper discusses the design of processes. structure and ideoiogy of an 
institutionalized agent · a new organization for promoting such transier adapted to the 
em;ronment in which it will operate. 

Institutionaiization 

Of particular interests in the establishment of this organization a e the bodies of the United 
~ations (UN), which strives towards disseminating technological knowledge and sustainable 
industrial development to the developing nations. and a developin~ nation wrllch has indi,,;dual 
needs and desires to achieve such development. The background has been laid out in constitutional 
objectives and prior studies. [Ross et. al., 1990: UNIDO, 1989: International Ocean Institute. 1988: 
L"nited Nations. 19831 

The chief mandate of the UN in the field of utilization of marine resources came from the Third 
Gnited Nations Convention on the Law of the Sea. henceforth referred to as the l :onvention. It 
established the rights of states to take commercial control over the ocean up to a distance or 200 
nautical miles from land. Furthermore. the Convention explicated the need to take measures to 
assist the developing countries in attaining technological ex peruse and establish inciustries in the 
mantime sector. These measures are to inciude establishment or re~onai anci n:1t1onai centers on 
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marine science snd technology. 

The United Nations Industrial Development Organization (UNIDO}, one body of the UN, has a 
primary objective of assisting in the industrial growth of developing countries. The organization 
has recognized several reasons to focus efforts in the marine industrial sector, among which are 
the mandate from the Convention, the inter-disciplinary nature of marine technology, and 
subsequent spin-off (synergy) effects into other industries thus making it a useful basis for 
industrial development. 

The functions of the national centers are described in the Convention, section 3, article 275: 

I. States, directly or through competent international organizations and the Authority, shall 
promote the establishment, particularly in developing coastal States, of national marine 
scientific and technological research centers and the strengthening of existing national 
centers, in order to stimulate and advance the conduct of marine scientific research by 
developing coastal States and to enhance their marine resources for their economic benefit. 

2. States, througr competent international organizations ... , shall give adequate support to 
facilitate the establishment and strengthening of such national centers so as to provide for 
advanced training facilities and necessary equipment, skills and know-how as well as 
technical experts to such States which may need and request such assistance. [UN, 1983, 
underscored here] 

The justification of the centers is thus related to their instrumental function in transforming policy 
statements on assistance to developing nations into action. 

Marine industrial technology 

Marine industrial technology is a wide field, involving a host of various disciplines and activities. 
and subject to continuous development. The traditional marine disciplines like hydrodrnamics, 
shi~-design gnd machinery are no longer sufficient to describe the field. Electronics and cybernetics 
are used to control sub-sea vehicles, while accurate positioning systems are needed to perform work 
tasks in oil and gas field development. Computer aided design (CAD) systems. initially developed 
in the air-craft industry, are now extensiveiy used in the marine industriai sector to keep up with 
current demands on efficiency. 

The activiti.!s of man within the oc.?an arena are numerous and differentiated. From the original 
traciitional ship technology, extremely complex systems are now needed to locate and extract 
hydrocarbons from the o;:ean floor. Marine transportation rarely exceeded 30 knots only 15 years 
ago out is currently being revolutionized by fast vessels with speeds reaching 60 knots. In Japan, 
amficial platforms are being increasingly used to alleviate the problem of land shona~e for both 
habitation and industrial uses. 

The resources to be harvested from the sea are immense. :'{inety-eight per cent of all 
inter-continental cargo is transported on the oceans [Eylers. March 19901. a large portion of the 
oil and gas production is extracted from the ocean floor and marine biotechnoloey and aquaculture 
are viewed as the most promising ways to address the growing demands on food in a world with 
diminishing free land space for agriculture. Mineral resources on the ocean floor contain abundant 
supplies of important metals like manganese. copper, nickel and cobalt, while the enerey potential 
of ocean thermal enerey conversion 10TEC) and waves is tremendous. Aside from these questions 
of economics and sustainment. there is also a growing awareness of the importance of the oceans 
in arfecting the world's climate and in the effect of pollution on sea based life. Thus. it is ciear that 
acuvities related to the sea are of extreme importance to both the economic growth and 
survwability of the pianet. 

[t may be useful t'> view the term marine industry in two wa.,.s: it mav impi'I technoiogy aimed at 
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exploiting or refining marine resources, for instanCP. fish processing technology, or it may imply 
technology that is marketed for use in a marine context, such as weather observation buoys. 
Neither category need rely much on any traditional marine discipline or competence, but may 
rather be a synthesis of known generic technologies into a marine context. 

1 he Caribbean 

The scene <'f institutionalization are countries in the Caribbean region. Previously identified 
common intra-national denominators for the subject countries include 1) major economic 
difficulties; 2) the opportw.ity available under the new Law of the Sea regime; 3) the role of the 
land/sea interface in future economic development, and finaily, 4) the vulnerability of the natural 
habitats. [Ross, 1990) While economic difficulties is a concern to regim~s at all levels from the local 
to the global, the task to find ways to reach sound and holistic environmental development are 
mostly delegated to the higher regimes. 

On the level of particular mari:1e industries, common denominators are not so easily identified. For 
the purpose of this thesis the above will suffice to support reflections on the design of a general 
framework. The issue of choosing appropriate technologies for solving various tasks cannot be 
debated without a detailed knowledge of conditions in the region and its States, and are perhaps 
not quite as important for the task as may be believed. Technology is the tool for industrial 
development and cannot be used before the means to attain it are established. 

The Caribbean region has already established, under the auspices of UNEP (the Cnited Nations 
Environmental Program), a scheme whereby Caribbean countries will cooperate to solve common 
problems: 

The [Caribbean) Action Plan shouiC: provide a framework for activities requiring regional coo!)eration 
in onierto stre?lgthen the C'l!Jai>ility of each country to impleme"tt sound environmental mana~ement 
and thus to achieve sustainaole development for the people in the Region. [UNEP. 1983) 

The regional perspective impiies that national agents, organizations or centers. are to be tied into 
a network of regional cooperation. This cooperative network should t.hus be designed t.> enable 
maximum joint benefit of shared resources, similar circumstances and common interests. 

Basic assumptions and key conclusion 

The key task of this work is to discuss the institutionalization of technology transfer within 
dedicated organizations as a cooperative means to promote development. and ro consider the 
mechanisms through which such transfer may work. Some of the theses that conciition the chosen 
approach are: 

1) The degree to which a technol'l~ aids industrialization, :mci indust;ialization aids 
development. is determined by tne context: 

2) the act of technological tr:msfer is govemet.i by the mechanisms of a complex and often 
inconsistent mari<et: 

3) the antity in question. industrial technology, is not a sirr;pie commociity, but rather a 
complex process of interaction, comprising both tangible and quantifiable assets. as well 
as less tangible and qualitative conditions; 

4) relevant technoloey ior mannc industrial purposes. need neither be new. oi..her than within 
the context (or the societv). nor marine, in the sense of the traditional marine sciences and 
industries; and 

5) the subject nation is one where resou . .;es. both know-how and money. are limited. 

The report concluded that the center be based on the following 'business idea·: 

ThP. center wiil br. a free standing and sPlf-sustaininl! or£?~rnizat1on which. on a 
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predominantly commercial basis, offers consulting services primarily to industry 
companies, financing institutions, governmental agencies, and development 
agencies. In addition to these consulting services, the center will also deliver 
qualified assistance in negotiations between various parties, perform impact 
assessments of existing and proposed ir.dustry projects, identify and market 
domestic investment opportunities, and inform policy makers on issues of 
importance in achieving increased domestic industrial activity. The center will also 
be active in promoting general research on the state of the marine environment 
and propose mechanisms to increase domestic technologi.!al and industrial know
how. It will focus on marine industrial activities. 
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Chapter 2: Confronting the market failures 

The logical sequence of the technology transfer process would typically start with the identification 
and selection of needs to be satisfied, proceed with the generation, evaluation and choice of 
solution, and then followed up with the transfer of the appropriate technology and the 
organizational and educationa! systems appended to it. This rational approach derives from the 
strong position of the technological-industrial structure within developed nations. and is lik~ly to 
generate mccessful exchanges between related environments; similar in constraints and 
uncertainty of information - that is, between developed nations. 

This is not usually .he situation in the case of transfer from a developed country to a developing. 
On the contrary, the dissimilar envir .. nment is both the primary cause of the problem and the 
primary challenge when establishing a structure to accommodate the transfer. The common 
failures of previous programs of technology transfer may be regan!ed as a result of neglecting the 
full consequence of these dissimilarities, which in the following are addressed as market failures. 
Failures in this sense imply that the considerations discussed prevents "the invisible hand of the 
market" from achieving the mutual optimal adaption otherwise assumed to result in free markets 
among equal actors. The market failures addressed here are: 

1) The prevailing dominant position of the developed nations, as reflected in the possession 
of wealth and technology, as well as control of information channels and other means to 
influence public awareness; 

2) the inherent irrational and contradictory aspects of the market for transfer of technology; 
3) the failure to price natural n:sources and the sustenance of ecosystems to their worth in 

order to maintain or improve living conditions; 
4) the failure of industrialization per se to result in increased independencf' for the 

industrializing nation; 
5i the inseparability of technology from its cultural context and necessary conditions: 
6) the tendency to transfer static technology without the capability to develop it as the 

demand changes: 
7) the strategic moves and counter-moves of multi-nationai companies and industrialized 

nations with conflicting interests: 
8) the inability on behalf of the developing nations to create ini::entives. caused by iack of 

information, expertise, means, and norms: 
9) the difficulties in accounting for inherent conflicts on the use of limited resources. both in 

terms of environmental. cultural, and socio-economic factors; 
lOi the institutional gaps following from the division and diffusion of responsibility to 

administer and regulate: and 
11) the danger of being preconceived and using fixed methodologies to accommodate transfer 

of tecnnology. 

Power, intervention and rationality 

Power may be defined as having something someone wants, or as a relation among social actors 
in which one social actor. A. can get another social actor, B, to do something that B woulrl not 
o~herwise have done. [Pfeffer, 1981 I With either definition. it is obvious that the parties in the 
process of tecnnology transfer holds very unequal power. In the words or the World Commission 
on the Environment and Deveiopment <WCED): 

Two cnnd1tions must be Hl111ied before intematinnal f'conom1c excnanl(e!I can i>ecnm<' bf'ne1ic1al for 
ail involved. The 1u11tenance oi cco11y~:.:1.-:1 nn winch the global economy 11epenci11 must be guaranuea. 
Ana the economic parties must be Ht13ficd that the basis of excnanl{<' 111 equitable; relatmnsnips tnat 
.ire uneauai and ba.1eci on aommance oi nne kind or another are not a !IOund and durable ba11111 ior 
1ntcraepenacnce. for manv d~velopmg countnes. neither cona1tion 111 met. 1 WCED, 19871 

Thr. dr>velooment of 1~qu1table and mutually benericiai relations hetween deveiopmg and dr>veiooed 
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nations is indeed hypothetical, and this can thus not be a precondition for initiating corrective 
actions through institutionalization. It is likely that the industrialized. world will remain powerful 
and dominant within the foreseeable future - at best the developing world will gradually increase 
its relative strength and thus marginally improve the balance of power. 

While the developed. nations historically have exercised an almost unrestricted. power over nations 
inferior in technology, the present political climate impose considerable constraints on t.'lcm when 
exercising their dominance These modifications have not resulted. so much from the strengthening 
of the developing nations, although this is part of the explanation, as from the economic 
considerations and self-imposed moral sanctions of the developed. nations. Economic power is no 
doubt a motivating factor in maintaining the status quo, but the process towards equalization is 
increasingly being pushed by public concerns in the developed countries. 

Public priorities and awareness in developed countries is gradually shifting from those concerned 
with improving material prosperity towards better social services, life style quality, conservation 
of the environment and the elimination of other threats to sustenance such as the contlict bet.v:een 
the ·baves .. and the "have-nots''. Though this shift does not necessarily manifest itself as a market 
pull transmitted through the dominant channels of society, or as significant changes in individual 
behavior, it has strong political impact and gives the developing countries a leverage through 
justifying their cause. 

Both ideal instit•1tions and industry experience conflicts and bewilderment as their roles are 
changing and they need to redesign the way they exercise power. The motivation 'lf the 
industrialized countries to enter into the process of technology transfer is thus noi only economi!: 
benefit, but als'> the need !:.) display moral virtues to 5' tisfy public demand within their own 
society. Vice versa, the power held by the developing nat!ons is not only based on their possession 
of comparative advantages, bu1 to a large extent determined by their ability to influence the public 
consent in the developed nations. The power game is transgressing from on:? of control of 
technology and economy to one of control of information and awareness, but with little shift of 
dominance between the parties yet. 

Organizations involved in the promotion of technology transfer receive their mandate through 
public consent on their intentions. and their cower through their success in getting public focus 
on th~ir panicular schemes with which they intervene. Intervention is legitimized primarily by the 
display of basir. needs. but perhaps equally by the display of failures of the prevaiiing market 
5ystem to resolve these basic issues. Needs create compassion while failures create guilt. Together 
these emotions generate the support required fo;- the institutions l.O intervene. 

The historicai record of planned interventions to compensate market failures nas, however. 
provided us with a long record of intervention failures, The.;e failures indicate that it is ver· 
difficult to intervene without creating new dysfunctions that are iikely to be as baci as the ones t ;;..:: 
intervention intended to eliminate. 

In the market of technolo~cal transfer, the unequal streni::-th and the diversified. and frequently 
contiictin~. objectives of the interests involved thus constitute considerable challenges to an 
intervener. The view adopted here is that market failures. that is the apparent irrationality - the 
discrepancy between intentions, means and results · is the normai and expected behavior of the 
maricet. The failures are not to be compensated o,. eliminated. but are rather to be adapted to and 
accommodated such that the fulfillment of the intentions with the organization are not 
compromised. 

Accounting for the natural resources 

' The economic growth and prosperity of the industnalized nations has predominantly been based 
' :m an unrestnctcd exploitation of natural resources. While the awareness nas increased of the 
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temporary and short term nature of this strategy, attempts to alter it have so far had limited 
success in changing basic policies. The w~mings that economic growth has a high cost have, with 
few exceptions, been forgotten as n'!w resources were discovered. As it- has become clear that the 
issue is not only one of depletion of the inherited fortune, but also ont of loading the ecosystem 
beyond its threshold capacity, the philanthropists of the world have gained the leverage neede<i 
~ make responsible governments agree to review policies that '>ften have implied destructive 
actions. The second condition mentioned by the WCED, the sustenance of the ecosystems. is thus 
on the agenda while being far from resolved. 

In order to differentiate between sustainable and depleting uses of natural resource!:, the ultimate 
tool is the proper valuation of these resources in the tem1s understood by capit'llistic rrarket 
operators. For the developing nations, the pricing of natural resources is the most \;taJ problem. 
One promising trend is that industrialized nations are introducing more realistic pricing of their 
own natural resources, both en the exploitation and depletion. Though this may initially increase 
the pressure on resources in other countries, there is hope that such !)ricing will be made valid on 
producers of products to be marketed in the industrialized nations, thus permitting weaker, 
industrielizing nations to operate on equal terms with the developed nations. Ou the other hand. 
the trade in natural resources is dominated by the largest international corporations which are 
economica::~.- stronger than most developing nations, and who's influence on world politics often 
does not be~ent equalization of power and wealth. 

The economic imbalance 

The urge of de\·eloping countries to move towards industrialization has, contrary to its intention, 
resulted in an increased dependance on exports of raw materials tc finance import of industrial 
tools and manufactured goods. Due to the significant difference in prices between the exported and 
imported goods. the net capital (resource) flew is out of the developing c::>untries. 

Latin-America countries carry more than 30 per cent of the total world debt. Typicaily, the serving 
of debts drain five to six per cent of the gro~s domestic product, around a third of the externai 
savings, and nearly forty per cent of the earnings from exports (fig'Ires rapidly changing to the 
worseJ. As a result. severe domestic adjustments have been necessary, pressures on the environ
ment have increased and n~turai resources have been rapidly depleted. The ;-evenue from a rapid 
overall 6fOV.'th in .:xports originating prim:iriiy from raw materials. food . .i11d resource-based 
manwactured ~cods. are used to meet the financial requirerr ents of industriaiized country 
creditors rather than for domestic industrial development or for improving standards of !i .. ;ng. 
[WCED. 1"87] Whatever the intention, industrialization has resulted less in equalization than in 
the creation of new and imbalanced power bases. 

Cl0seiy reiated to this problem is the fact that a large part of the national monetary fortune is 
controlled b!· a small and wealthy elite who tend to invest its money abroad. The overall effect is 
a fiscal economy in continuous. crisis with inflation. interest rates and currency excham~e rates 
iluctuating dramatically, making lon(!-term planning mo,.e difficult anci making the economy an 
uncertain environment for commercial investors . 

... :he ootential return on inve~tm~nt and :radc m CC,\ I c ... ntral Amenca and Canbhean) I~ n:11nl~· 
uncertain. iNORAD. !!)!;J. pa~c ;191 

The difficuities experienced with regards to the foreign trade sector and the overail i.,rrowth 
performances have significantly affected the pace of technoiogical advancement. and hence the 
capability to effect necessary rconomic and structural transformations. The lack of essential 
imported inputs have resulted in contractions of output and downward pressures on leveli: or 
capacity utilization. The dependencv on intcn1ational financing organizativns significantly reduce 
the choices available for deciding the course of development. For many of these countries. the 
rnntroi of their international exchange is in effect taken ovn hy a consortmm of creditors. whose 
interf'sts nre ~trictlv pro1it-mnx1mizing rathn than m c.unport of long-term deveionment. It is 
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against this background a new mechanism for acquisition of technology and industry must be 
designed. 

Having thus considered how the power and dominance of the developed nations has shifted, not 
so much in magnitude as in channels and means. and how the basis for exchange thus remains 
far from equal, atwntion is now tumeJ towards the many possible pitfalls of technology transfer. 
particularly when this process is conceptualized as a rational process. 

On the issue of culture 

Industrial development in a national context hinges on development of firm-level technological 
capabilities tFTC). Such devebpment strongly depends on the incentive structure in which a firm 
operates; the efficiency of factor markets and the efficient functioning of supporting institutions_ 
Clearly, technology and ir-novation cannot simply be viewed as assets available at a determined 
factor price. The development of technology requires. for one thing, the skill of Leaming. Apart from 
requiring a well-deveioped information network to gain access to available technology, the process 
of generation. adaptation, modification and improvement require substantial effort and innovative 
capability on the part of the recipient. While technologies in industrialized countries have evolved 
in a continuous process of minor improvements, with compete~ce, supply networks and experience 
being established along the way, the short-cut attempted by forced adaption will oft.en fail due to 
the lack of these foundations. Transition towards industrialization is more an organic process than 
an artificial construct - industrial development is evolution rather than revolution. 

Particularly in developing countries. labor and capitai markets suffer from lack of information and 
problems of moral hazard. The entire structure of industrial activity in dew~loped countries has 
evolved in parallel with changes in social and cultural structures. Neither of these transitions 
could do without the other · as concepts of production can not be isolated from concepts of man. 
technology adaption can nc.t be isolated from adaption of cultural values. The morai dilemma of 
the intervener taking on responsibility for the exchange of existing culturd values for his own. is 
therefore not much different from that of the traditional imperialists and missionaries. As history 
has judged and condemned thesP early strategies of the entrepreneurial nations. it is nece~sary 
to seriously consider the soundness of new endeavors. 

In market terms, the difficulty is one of isolating the entity to be transferred in terms that are 
precise and quantifiable in time or space. Quantitative measures \transfer of technoiogy J 

implemented to care for qualitative concerns (improved living conditions1. thus come to have 
qualitative impacts (change of values) ofuncerT:ain value. The requirements on needs· and impa.:t· 
assessment. which will be discussed later, are thus subject to qualitative and vaiue-laden. 
considerations. 

Statics and dvnamics 

One of the questions to be considered in relation to the motivation of the dominant panner. is why 
anyone should want to transfer anything but such technology that is kno1,1,-n to be already obsoiete 
· surpassed by superior competitive products. Is the only technology available outdated or flawed? 
If answered affirmatively, technology transfer brings with it the danger of promoting JUSt another 
faiiure, bringing the recipient one step down the iadder while the source takes two up. Cnfortu
nately, the projects adopted by public benefactors can orten be recogmzed hv ~uch lack or' 
commercial value. 

' 

).fembership in the industrialized world introduces uncertaintv and instabilitv at several levfis or· 
society. Due to fluctuations in international commodity trade. the very f'Xistencl! or" commurynies 
can become threatened on very short notice, in particular where this existence 1s based upo~ ~racie 
with fow products. In such cases. society is already grosslv committed to th> oremi:;rs or" 
intemationai trade, and the option of protecting the trade with mr.asurcs (.!'eared to-...·arcis 1soiat1on 
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will not be available. In planning for new activities intended to increasE: foreign trade, one must 
therefore be prepared to adapt to a faster rate of change in operating premises than would be the 
case in & closed ecoJ\omy, for instance adapt through diversification and risk-sharing. 

The crucial quality of the developed competitive nation is :iot necessarily its technological 
superiority at any given moment, but more its capability to change and learn. This capability has 
evolved in pace with technological progress and a continuous change in the attitudes of people and 
society. The change has led towards the adoption of what may be termed a trans-national 
industrial and market-oriented culture. This, more than the possession of any particular technology 
at any given time, is why developed nations has maintained and strengthened their share of 
industrial product.ion, and why transfer of technology alone cannot solve the problems of the 
developing nations. 

Thus, even if the recipient has the ability, and option, to choose relevant updated technology, the 
success is limited by an ever shorter duration of life of the technology. More likely to succeed are 
perhaps exc:1anges which maintains an incentive on the part of the technology provider to 
contribute to the continuous updat~ of the technology within its new setting. 

Pro-investment strategies 

The above indicate the need for some deliberation on the strategies available for the developing 
nation to adapt to an international market economy, while retaining some control over the quality 
of its industrialization. One example of such a strategy is the Canadian government's efforts in the 
early 1970s to regulate the conflicts of interest between authorities and the multi-national 
corporations. Though Canada was and is a well-to-do nation, its relationship to USA resembled 
that between a developing and a developed country. The strategy out.lined 12 principles for sounci 
business practice, together with their conceived rationale: [Morgan, 1986, transiated from 
~orwegian) 

L F1;U recognition of the Canadian enterprise"s growth objectives 'lnd potential. <Planners at 
centrai office m US decide on expansions er contractions with no rcaiirnition of locai plans 
acci w1she9.I 

'.!. '.\fake the Canadian enterpnse an indeocndent. vertically intesrrated comoany wnh iuil 
responsii>ility for at least one production function. 1The Canaciian enteronse is mamiv a 
distnbutor oi goods produced elsewhere. such that the business easily may be movea or 
ciose<i down.1 

3. '.\laximum development oi export marKer.s irom Canada. <Export orders to third countncs 
from warehouse in the US has a positive effect on the US balance and not on the 
Canadian.1 

4. Expand the utilizat:on of Canaciian raw mat.erials in a maximum numoe1 oi proauct1on 
st.ep!!. 1Few proauction steps m Canaaa mmim1ze political inlluencei 

S. Equal pncinlf between daughter enterpn!!es and for sale intemationall1. 1Cu1"1'1'.'nt inter· 
corporative pncmg aims at rcducinlf the Canadian tax load.) 

•>. Deveioo Canaciian deliveries. 1 Finns prefer sourees m third countncs or the US hccause 
1t lits with ovcrail slratelfles or the poiiticai intluence.1 

fiuild uo R&D an1 prociuct dcvt'lopment. 1 Concentration of deveiooml'nt <'fforts ccntraiiv 
in the US means that C.macia can nevt'r d<'vl'iop its own capaCJtV.J 

<i. .\llocat.e constdernille means tc further i:rowth <Pmlils earned in Canada are not r<'tainca 
lo linance continued <'Xpans1on iocallv.l 

'.l. .-\ppomt Canadian dtrectcn and mcmocr.1 of the board. 1 Use of L'S d1rector.1 h1nacr.1 the 
dcve1opment of ;1 local pcl"!lpcct1vr on oi:inmng and oocra• .ons.1 

:o. Eq•rn1accl!ss1or Canacuan invr~lor,. '100 Ol'r rrnt own1•cJ l'ntcmn,<'s nin<lcl".'I 1'..1na111an 
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influence and earnings.) 

11. Annual reports to be public.. <The Caniuiian enterprise is inc:urpoR!ed within the mother 
company such that relevant figures and acmunta are not l'Jl.8de available.i 

12. Support of Canadian cultural activities and charity. U.ocal demands are not supponed 
while the US office contributes significantly to similar campaigns..) 

SimilPr rules or guidelines were introduced by a number of marginal states in the mid-seventies. 
Present developments, for instance in th.~ General Agreement on Tolls and Tariffs (GATT), will 
constrict the opportunities available to the individual nation, but will still provide measures to 
protect recognized national interests. The process of standardization of international terms of trade 
is however clearly designed on the premises of those already well adapted to a free-market 
economy. 

The information dilemma 

:\lore than anything else, the rapid advances in information technology has set the pace for 
industrial development. Though resulting in numerous positive merits, such as the enhanced 
opportunity for knowledge transfer, it has also vastly increased the threshold for participation in 
technological develo:>ment. The technical opportunity available foi- gathering ever more data and 
penorming sc-phisticated simulations and interpretations also press decision makers to become 
dependant on experts and their technologies in the management process. It also results in 
legislation and regulations within the developed nations to become ever more complex and 
restrictive. 

:'.'lo matter the extent of monitoring, surveying, studies and evaluations, one ultimately faces the 
need to make a decision based on insufficient knowledge. The purpose of the decision-making 
process is not only to ensure better decisions, but also to make these decisions legitime in the 
environment from which support is required. In addition, it needs to make the st.ructure. 
procedures and the delegation of responsibilities visible in order to improve after fiasco and 
consolidate after success. 

Developing nations will often lack both the expertise, means and norms concerning proper decision 
processes. Shortcomings that have produced opportunities for industriai \·entures. permitting 
actiors that would be rejected if all the consequences could be assessed a priori. Such flaws may 
attract investors, but are hard:y suited to attract environmentally sound activities. On the 
contrary, they may give the initiative to the commercial investor. and may for instance be assumed 
to further the depletion of critical resources. The dilemma facing the advisor to developing nations 
mav then be that for lack of information new technologies can hardly be advised on. and for lack 
of technology the information needed for good decision-making cannot be gathered. 

Indeed, this flaw is one of the prin • .: competitive acivantages of developing nations. whether this 
is intended or not. While most developed countries are tightening environmental and occupationai 
safety regulations. the laxity in developing countnes creates an ince'ltive for hazardous industries 
to relocate to areas where the danger is not known or ignored for the sake oihigher pnorities. sucn 
as exoort earnings and new jobs. 

A!be!ltol j9 ial distrc191ng example. To !lt1mulate lhe development of compame!I that w1il proauce 
asi>estos pro<iucts, Canada's ~overnment !lends free Hmpics ol the maienal to a numoer 01 ooorcr 
countnes, where manv commumtie• and workcn arl? !!till unaware oi the mineral's cianl{l?r. 
tBanl{lade!h received 790 tens. worth $600.000. in 1984) l'artl'( Ha re9Ui~ of ~ucn oromot1on. 
Canadian ube!lto!I export!! to South Korea ancrea~a irom 5.000 tens 1n 1980 te 44.000 lons m 19119. 
Exports to Pakistan ciimbed from 300 tens to 6.000 tons 1n the same penod. Canaaa now .-:icport!I 
close to half its ube!ltos to ihe Third World. 11..aDou. 19911 

This dilemma 1s not casilv resolved througn the mecnanisms of a free-mari<ct t-conomv. It is 
;iernaps one of the area where the intervention of internauonal orgamzations or t>ilateral pro~ams 
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may be both appro~riate and successful. 

Inherent conflicts 

Industrial activities in the oceans may have effects that adversely interfere with the fulfillment 
of other objectives. Obvious examples of such conflicts are the need for environmental protection 
versus polluting industrial activities and resource persistence versus maximal utilization of the 
same resources. The successful treatment of these inherent conflicts require a good understanding 
of the natural environment. the operating premises of the concerned activities and proper 
strategies and administration, to name a few. The key is holistic industry management. 

One example of such conflicts is given by the history of the Mexican Borde: Industrialization 
Program, which sought to create a climate whereby predominantly U.S. companies would establish 
industries in Mexico. The program has accomplished its primary goal, having led to the 
establishment of half a million manufacturing jobs and a 3 billion dollars increase in export 
revenues. However, the manufacturing companies are mainly engaged in such industries that are 
subjected to harsh environmental and occupational safety regulations in industrialized countries, 
and which relocate to Mexico partly due to significantly laxer regulations. Thus, the environment 
in thP. areas is gradually deteriorating, the accident rate is exceedingly high and the health of the 
workers is far worse than in any comparable industries in the industrialized countries. Thus one 
may say that the jobs and export revenues have been paid for by a deteriorating environment and 
public health. [LaDou, 1991] 

Even more complex interactions may occur as the indirect result of changes in production patterns, 
for instance changes in the distribution of wealth and power, both locally and on the national level. 
If resources are exploited to their limit and competition between actors arise, the result !Day be 
contlicts caused by a changing socio-economic structure of the community, as well as by changin~ 
logistics systems, on-shore manufacturing capability and consum~r patterns. Such conflicts of 
interest and attention to long-term effects are hard to consider properly in a setting where the 
focus on short-term economical effects outweigh other priorities. 

The pitfalls of technology transfer discussed so far have reiated to the nature of the entity of 
excnange and the conflicts arising from contradictory objectives between parties iargeiy subjected 
to the workings of the free-market system of economy. The institutionalization of technology 
transfer is however mostly a concern of ideal organizations themselves exempted from the market 
mechanisms. 

Overcoming the institutional gaps 

The suggestion of new a 1,-:-· . .,aches towards industrial deveiopment and the emergence of new 
concerns, notably environmental concerns, will often provoke resistance from established 
structures. Citing from the Brundtland report: 

The objective of sustainable development and the intelfTated nature of the itiobal 
environrnent/deveiopmentchallen!Jes, pose proi>lems for institutions. nationai and intcrnat1onai. that 
were established on the basis oi narTOw preoccupations and compartmentalized concerns. 
Governments' generai response to the speed and scaie oi globai chanlfCS has been a rciuctancc to 
m.·o~ize suificientlv the nceci to chanife them!W!IVH. jWCED. 19871 

Of the particular concerns discussed and of relevance to the present challenge, the followin~ 
deserves mention. Institutionai separation between those responsible fer mana~ng the naturai 
r~sources. the protection of the environment. the nationai economy and those responsible for 
industry, science. research and culture. often hinders the integration necessary to attain a 
:ustainable development. In addition. the growing demand for international co-operation has been 
met by neither necessary commitment nor ability to co-ordinate <!fforts aimed at achieving sound 
::iciustrial development. 
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The ability to anticipa&e ud ~ ea'riromneatal ~ requira chat the ec:olacical dimeasiam 
or policy be comideftd at the acne time u the eaiaamic. L ..... eaerJ7, qricultural. aaci other 
cti-wiou. They should be comidered oa the same -.Dda and ill the same aalioaal ud 
iateru&ioaal imtitutiaaa. [Ibid.) 

LaDou nota, in relation to the problems experienced with the Border Industrialization Program, 
that the Mexican Secretariat of Urban Development and Ecology (SEDUE) had difficulties with 
exercising its role as a wat.chdog of the companies. These problems were panly caused by a lack 
of funds, but were also caused by political constraints as well. 

Should SEDUE become &oo at!Rft99M in its effons. the goftrnmeat mi!ht withdraw t.'1e meager 
e:i.Yiroameatal funds the qoeacy does receift. 

In addition, the municipal governments were reluctant to impose harsh conditions on the 
companies. 

Ir they complain about hazardous waste dumpings or unsafe working conditions - or if they press for 
higher taxes to support better -,ewage treatment facilities. schools, aad medical care • the owners 
might move the plant to other cities or even other countries. [LaDou. 1991] 

Whether agencies of national authorities or of international organizations, the actors on the scene 
of technology transfer suffer from limitations in their mandates. In lack of cooperation on higher 
levels, it becomes necessary for the individual organization to take responsibility for the holistic 
evaluation of its activities, even if it means duplicating efforts performed elsewhere. 

The danger of programs 

Previous experiences with transfer of technology to developing countries have unveiled several 
failures in achieving the intentions. Although the compilation and generalization of the sum of 
experiences is a task beyond the scope of the present thesis, it may be ..,.orthwhile to direct 
attention to some common violations of procedure that have occurred. and give this an angie 
towards transfer of marine industrial technology. 

Breton (1991] list the following common characteristics of development programs that to most ends 
have failed their intentions (implemented in Costa Rica fistaeries). 

First Ill. they were based on interventions that international institutions wished to ext>Ort to 
underdeveloped nations in order to enhance their political visibility. Second 12). they were tiltered 
through a national bureaucracy or internal agenaes whose meabers have never thousrht about 
fishermen·• values, since most staff members in these institutions are trained in academic field, 
dominated by formalist approaches that inevitably lead ID the "naturalization· of the prociucer as an 
economic variable. Third 13), they constantly seeked to promote a cooperauve mo<iel. itself 
stereotyped without verifying whether it was the most appropriate avenue in a given reiponal r,r 
community context. 

Thus. the adviser has a big problem: The methodology that may have proved successful in other 
settings does not work because it fails to consider specific circumstances ot the current situation. 
- even if you have a hammer, everything does not become a nail. 

Another problem is that while development agencies may have the purpose of supportin~ projects 
addressing certain local needs. their main channels of information and influence remain at the 
level of the national government. Thus. in spite of the good intentions the aid tends to be directed 
towards large projects of national interest. Gran makes the following observations on the work oi 
'.'l'ORAD <Norwegian Agency for Development) in a developing country tTanzaniai: 

:'lORAD1• foreilfD aid proJecu have been integrated into the ROVemment'• plans for aeveiopment .... 
But these plan• have been the plans of the bureaucracy an<i the party. They have rr'lt been formeo 
by or met lhe needs of the entrepreneurs m the farminll' communities ....• unon~ tra<ien m the c1t1es. 
pnv11te 11;i.ippen end fishermen alonlf the coast, and smaller f pnvatel actors m mdustrv .... In that 
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way, NORAD came iD a bind. Ued down iD unrealistic public projecU ud without the opp>rtunity 
to aet in coach with entre14ewan1 ouUicle of the bureaucrKJ. [1992. translated from Norwegian) 

The conflicts of planned change are many. However, in spite of the many examples of failures, 
some projects do succeed. If the les..cons learned are kept in mind, the probability of future success 
may be enhanced. 

The justification of intervention 

The experience of attempts to introduce industrialization in developing countries mainly sums up 
to a history of good intentions and bad results, at least for the subject countries. It is necessary 
to address even the very fundamental objectives of the activity before establishing the premises 
for a particular scheme. With regard to the institutionalization of technology transfer, the subjects 
discussed indicate the need to ensure: 

1) Recognition of the respective power bases, with special attention to the control of 
information; 

2) recognition of the irrational and political aspects of the process; 
3) proper concern for the environment, including pricing of natural resource:;-; 
4) positive overall effect on the distribution of wealth, extending the shon term merits of 

industrialization; 
5) concern for the change in cultural premises and corresponding effects: 
6) concern for the acquisition not only of the appropriate up-dated technology, but also for the 

provision of develooment opportunities: 
7) recognition of the available strategies for both multinationals and nations: 
8) proper information and expertise to enforce regulations of harmful activities simiiar to 

those enforced in developed nations; 
9) consideration of long-term and indirect conseouences, and their inherent conflicts: 
10) institutional integration of these concerns to avoid diffusion of responsibility; and 
11) awareness of own objectives and limitations. 

It is important to remember that intervention by an organization shouid have as a prime purpose 
to assist in overcoming, or by-passing, these conceived maricet failures - not actuaily intervene .,..;th 
the driving market forces. In doing so, the role of the organization have to be subordinated the 
national government which has the dominant role in determining the incentive environment in 
which industrial ventures will exist. The organization thus is expected to adjust to the 
surroundings rather than the opposite. 
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Chapter 3: Jn search of a strategy 

The purpose of the preceding chapters was to set the stage on which an organization engaged with 
transfer of technology may act. The prest:nt chapter initiates a search for a strategy to guide on 
the selection, priority and execution of roles and functions. The case is argued from the position 
of being in the process of establishing a new organization, or center, essentially independent in the 
implementation of policy, and with no large means at its own disposal. 

The proposed center, intentionally designed to intervene in the market for technology exchange, 
will act primarily as a caretaker of the interests of the developing country. There is however a need 
to resolve the fundamental issue of how the center should delineate between its separate role as 
a caretaker of marine industries and related technologies, and the other important priorities of the 
society as a whole. The functions of the centre may for this purpose be viewed as a combination 
of different possible roles. The centre will una' oidably have a strong political chMacter, and thus 
be subject to more scrutiny of its intention than of its achievements. However, it should aim 
primarily to reduce inherent conflicts and to be capable of efficient action. 

A clean-cut profile 

The issue of profile - how the organization presents itself and how it is perceived in its 
environment - is implied in the following citation, which also sums up many of the concerns 
discussed in the preceding chapters: 

The relatively few cases that exist of very successful intervention suggest that. in the presence of 
maritet failures. impro~ fonm of intervention are worth striving for. The few simple ruies that 
experiem:ie suggest are: first. high levels of human capital are needed to formulate anci implement 
policies. just as they are neecied for tedmoiogical deveiopment; semnd, the rules st.ould be clear. 
consistent in terms of objecti'lres and also over time. and perceived to be stable anci credible: third. 
they should be limited to remedying maritet failures !taking long-term objectives and 
dynamiclextemai effects into account) rather than by-passing or £'Ding against manets aitol!'ether: 
fourth. remedies for market failure shouid be institutionaiized and hived off from 
bureaucratidpoiitical proceues. with the institutions being oriented to economic objectives as iar as 
possible. [Lall. 1990] 

These observations suppon that the center should display an un-compromised profile consistent 
\\;th the environment in which it operates. it should be simpie to recognize and should reflect 
consistency in intentions, decisions and actions. Though such consistency is hardly common in 
institutions like the proposed center, the choice of an acceptable profile may reduce the levei of 
conrlict and politics within the structure, and thus help to promote action capability. 

Possible roles 

The identity of the center serve to distinguish it from other institutions and to re11ect its purpose. 
legitimacy, and credibility. The identity could either be as a policy agent. subordinated to some 
weil known authority, such as the UN or the national govemment. or as a separate anci 
independent organization, subordinated to more than one authority. In the rollowing, the latter 1s 

:issumed. 

The Convention lists the following functions of a regional center. section 3. :irticle 277: 

1 ai tra1mnir and educauonal programs n all leveis on vanous aspects oi manne .w:1entllic ano 
technololllcai rl'sean:h. part1cularlv manne biololt>'. in ·dinlf con""rv:mon :1nd 
manalfement oi !iv;nlf resources. oceanolfJ'aphy. hydro11Tapnv. cnlf!nttnn11. ;;co101llca1 
c11plor11t1on oi the sea-bed. mining and desalination t.echnololf!es: 

1b1 manalfement studies: 
1 c1 ~tudv prolf"ams reiated to the protection and pre!M!rvauon oithe manne .. ,..vimnment ana 

the prevention. l'l'O:Jctton and control of pollut1on: 
·•I> org11niznt1on of rrinon111 confen'ncc~. ~cmmar.1 11nd wmpo~1a: 
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(e) ecquisitioa and p~ or llW'ine 9Cientifi~ and technological data anci infor:nation; 
C0 prompt dmeminatioa of raults or marine Kieatif'IC :lDd tecbaolll@ical :-ue.uch in available 

publicatiom; 
Cg) publicizing national policies with regard to the tn.mfer of marine technology and 

systematic comparative study or those policies; 
(h) compilation and syscematizatioa of information on the marketing of technology and oa 

contnaa and other anaagements concerning patents: 
(i) technical co-operation with other Sta&es ia the region. 

The above functions may be considered as guidelines and objectives, but reflect neither a very 
visible profile, nor explicit priorities or .. -aiues. An effective profile is one that brings consistence 
between actual organizational objectives and the perception of the organization in its environment. 
The functions suggested in the Convention correspond in sum to the roles of: Marketing agent: 
Door opener; Advisor; Informant; Negotiator; Researcher; Educator; Coon!inator; initiator: Bene
factor. and Investor. 

These roles which, when executed, will condition the profile, basically fall into three categories: 1) 

Impartial business services (profile ofindependent consultant); 2) production of knowledge (profile 
of university); and 3) agency (representative of authorities). These categories are basically 
inr.,mpatible and often mutually exclusive in terms of institutional profile. Impartial services can 
ho.;dly be combined with the role of an agency, and education and science will not match well with 
e;·~er business consulting or representation of authority. Within the developed nations. these 
functions are most often stringently separated, and there is little reason· to assume that their 
integrat.Wn is likely to succeed within the setting of developir ~ countries. 

One exception to this separation is perhaps governmental export agencies tied up to the embassies. 
There are examples of such institutions working efficiently to serve bu~iness establish:nent abroad. 
and to communicate information from foreign markets as well as give courses on strategies for 
investments. The case of promoting technology transfer is in many respects the reversal of this 
function; working to import technology rather than to export it. 

The rationale for choosing one of the conceived profiles at the expense of the others is based on the 
considerations of the previous section. The profile of an impartial business advisor is the one 
perceived to fulfill those considerations most satisfactory. It should primarily be directed at getting 
foreign investors interested in participating in domestic investments in. or establishment of. 
industry at conditions beneficial to the recipient community. The focus on the profile of business 
consultant does not mean that the other functions should be disregarded. oniy that they shouid 
not be directly incorporated within the same institutional framework. The functions of a marketing 
agent and negotiator are further singled out as being compatible and interesting in this respect. 
They will in part entail the functions of door opening, advisor and information centre. but suggest 
a slightly modified profile. In particular. we modify it to aiso establish the center as a lobbytst 
aiming to advice authorities to improve conditions for industrial establishments. 

This choice, which will be further eiaborated in the followin~ discussion. raise some questions: Why 
the business perspective? ~farketing of what and for whom? Negotiatin~ between which panies 
and for what purpose? These c;uesttons will be attempted answered in the following. 

Finn-ievel technological ca!'.'abilities 

The final manifestation of a nation's industrial capabilities is the comoetitiveness or' its industf!· 
in the international market. Thi? conditions for development of such comoeutivene!'s. or f1rm-ie1·ei 
technolo11icai rapabilit,v 1 ITC), are based on at least three sorts of cap:io1lities i Lail 1990): 

ll Entrepreneurial: The :ibilit:v to conceive a new pro1ect. organize the resources needed to 
carry it out. push the concept to completion and set up r.he insututionai base for its 
1.:ontinuation. 

11 ~fanagerial: The abilitv to P.stablish11>na1.:t .~II che or1?anizat1onai. !inanc1ai. ooerar.ional 
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(ncm·technical), marketing, personnel and related functions needed for the firm to ncl;ieve 
and maintain commercial success. 

3) Technological: The ability to execute all the technical functions needed in setting up, 
operating, improving, expanding and modernizing the firm's prt'ductive facilities. 

While the latter capability remains the primary focus of the present paper, the presence of the 
others are also crucial in order to achieve the present development aim. The primary motivation 
for a firm in building up FTC arises simply from the need to get a plant into operation. Thus, firms 
will tend to mobilize necessary skills if available, and develop it if needed, in order to acquire 
sufficient technological mastery. Once this is achieved, however, the external environment. 
particularly in the form of competition, asserts itself as a major determinant of FrC development. 

In a world of competition, the inducement to gain mastery quickly, may equally well tum into 
resignation and wipe out emerging ventures in need of a period of learning and consolidation. 
There are, however, means at disposal of a nation: It may offer partly protected domestic markets 
to absorb learning costs while inducing firms to enter into export markets; and technological 
development may be subsidized through direct funds, tax incentives or public works contracts. For 
developing nations, there will often be an option of funnelling development aid into exactly such 
new industries that need a kick to enter competitive markets. Regardless of these measures 
however, there is no more sure way to acquire FrC than to get established successful corporations 
to take responsibility for carrying the new establishment fonh to maturity, provided the incentives 
are sound and local considerations are duly acconnted for. 

Sisters 

One successful model for industrialization in developing countries is that of small industry 
companies in industriaiized countries establishing domestic sister companies. This model has 
several attractive features. 

In such a case, where a company already operate in another country, be it developed or developing, 
the company would need incentives in order to be willing to adapt the technology to local 
conditions. Such incentives could be anything from resource availability and protected domestic 
markets to direct investment from national interests or development agencies. 

~ote also that it may be that small scale industrialists are more likely to accept an idealistic 
challenge . using other criteria for evaluating the opportunity · under the auspices of an 
international organization than are large ones. Successful schemes have also focussed on sisters 
in its verbal meaning; promoting solidarity and values associated with the female sex. 

The role of the organization will in such instances be to identify interesting small operating 
industries in these countries and prepare a framework to attract their interest in participating: 
The center functions as a marketing agent out to address seiected segments of established industry 
to promote the opportunities of the nation. and as a negotiator <between domestic and foreign 
interests) to trade off the incentives with ccnditions desired by the domestic interests. The 
business-to-business perspective is here viewed as one of the strategies most likeb· to succeed. 
particularly ifthe developing nation takes the initiative. It is important to note. however. that the 
centre cannot be considered a competing business itself · it will only take on this role in 
negotiations by demanciing acceptable .. return on incentives· on behalf of the nationai authorities. 

Comparative advantages 

Technolo1?1cal knowl.~dge 1s not explicitly given a role in traditional intemationai trade theories. 
which mostly describt· a country's trade potential in terms of specialization in production by taking 
advantage of natural resources and other basic factor inputs. In other words. it is not treated as 
:i basic prociuct1on factor. In the case of deveiopmg countries. exoort trade e3senuailv consists ot" 
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natural resource! and products incorporating t:bunciant cheap labor inputs. 

With the rapid development of technological solutions and the increasingly importan;; r.lle of 
technology in transforming production patterns, several economies Jia,·e ur:.dergone dramati<
growth founded in the application of technology to add value to imported raw materials aTld 
exporting manufactures. This has particularly bttn experienced in several Asian countriPs where 
the changing tracle patterns reflect the pace of technological progress and, one may "ay, vice versa. 

The danger of depending solely on traditional comparative advantages, such as natural resources 
or cheap labor, has roots in unstable export value and ultimate depletion. The problem of pricing 
natural resources has been discussed earlier. Basing industrial growth on cheap labor is not a 
much more durable advantage, since both internal events like inflation anci external events like 
the emergence of automated production methods, can rapidly eliminate such advantages. The 
com~arative advantage reached through cheap labor will be sig:iific:ant only as long as the nation 
remains at a relatively low deveiopment level and, arguably, high unemployment. Thus. the 
strategy of focussing exc:lusivelv on labor-intensive industries is likely to fail in the long term. 

The above said, it is important to stress that the possession of valued natural resources or other 
factors indeed are advan~es in terms of industrial development. Initia1iy primitive and narrow 
industries may become seeds for more differentiated and stable firms - the resources can be 
utilized to ~ve a head start. However, such a dev~lopment requires means and motivations to 
adapt. Thus, one of the aims of the industrialization should be to increase the value of the export 
without increasing the volume, that is, gradually transfer the value-adding between raw material 
and finisheJ product to domestic industries. 

Export orientation or import substitution 

Export-oriented strategies (E-0) are argued to induce faster and more efficient technological 
learning than import-substituting strategies. In addition. E-0 brings with it a more efficient 
utilization of industrial capabilities as it is being established. Lall [ 19901 brings forth the following 
argumentation for this: 

l) Innovative efforts in firms tend to be more specialized under E-0. and firms try to master 
production engineering more quickly and make changes only when these are requireci for 
export markets: 

2) under E-0 regim'!s. plants tend to be of minimum economic sizes and focus on responding 
faster to changing maricets and lowering production costs: 

3i E-0 firms have greater incentives to economize on the import of expensive technology, thus 
forcing ,;omestic development: 

-tJ the process of exponing itself generates information that helps minor innovation and FTC 
growth: 

:JJ since £.0 regimes tend to promote hil!ner rates of growth. acquireci FTC can be exploiteci 
faster: and 

6i finally, as firms mature technologically, E-0 provides greater stimulus co deveiopmg 
advanced in-house innovative capabilities. 

,\lthou~h import substitution may be a matter of survival and self-sutliciencv, E-0 :=;trategies 
:ippear to be preferable towards reaching the overall development aim. which is to acouire domesuc 
industrial and technolol?lcal capabilities. The critical issue 1s to keep fort>1E!fl investments uncier 
control <or domestic investments hi1?h) and still achieve rlex1oilit;.· in production ;11mcci towaras 
international markets. Lall concludes: 

f~zport nri,,.itntum cmcnoc9 H9 n powrnul forn! for 1n<1U9lnnl 1rnd nat1on1ti t1•cnnoiolf!CHI 
~apao11itv ricvrloomrnt. The 1nccnt1vc9 ana 911ft1ai~ that i-;.o 1mpllc9 ricuiv proV1riC9 
<llmuli to hc:tithv 11r.d rapid lcchnoloincai lram1n1f. llowrvrr. th19 hv 1t~rif j9 r.nt ~urlicicnt . 
. \n rxollna1nl{ 911ooiv nf trained manoowrr. pmtr,-i10n of act1Vltl1'9 invn1v1:i1.1 1i11lin1it 
.. ·amin1.1 .. t:l<l intrr.,.rnt1on9 tn ommoi..r t•'<"nmcai o•ifnrt anrJ to "'t 1:0 in'tllllllon• w 
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overcome market failures are all required. 

HHlfUUI capilal uuelopnwnt is another critical element. the importaDCI! of which grows as 
the utilized. techr.ologin become -re aclvaneed. 

T~ical .;troJqy assumes greater importance u ir:dustrial technologies dev.!lop. 
Specific policies and institutions are needed to ensure: 1) That the import of fareip 
technology is efficient and economical, 2) that local technological efforts increue so as to 
muter and improft on foreign technology; 3) that technology diJTuses through to the 
industrial structure via linkages; 4) that "infra-technology- to support effort is adequate; 
end 5) that specialized &FDts for creating and disseminating technology mme into 
existence. 

An emerging strategy 

The above discussion lead to some applicable guidelines for the selection, priority and execution 
of roles and functions. 

l} A straight-forward, stable, and consistent organizational profile will be beneficial towards 
promoting action capability. 

2) The profile proposed to be the most efficient is that of providing business services; the 
combined role of an agent for marketing domestic comparative advantages abroad, and 
negotiating the trade-03' between necessary incentives and the interests of the recipient 
community. 

The questions previously posed; why the business perspective. marketing of what. and negotiating 
between whom, are in sum answered by the following arguments: 

1) Holistic firm-level technological capabilities, which are crucial to successful 
industrialization, are most effectively acquired through the direct involvement of 
companies already established within, or similar to, the desired industry. The concept of 
sister companies provides several exampks of beneficial transfer of technoiogy. 

2) The involvement of existing industri'll partners require efficient marketing of comparative 
advantages and locai incentive structures. Rather than to passiveiy await enquiries. active 
promotion of opportunities for selected sectors is suggested. 

3) Export strategies are considered the more durable ones. The marketing effort shouid 
thereiore focus on companies, most likely to be found abroad, that are already well
established within the international competitive indusrrial climate. 

4) Apt negotiation is required in order to ensure that locai interests are fairly balanced 
towards thP. incentives offered. 

The proposed strategy is thus to attempt to understand both the political aspects necessariiy 
present. the desire for generating action, and the means of intervention that do not conflict with 
predominant market forces. 
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Chapter 4: Preparing for strategy implementation 

So far the task has been to identify important constraints and opportunities re!ated to industrial 
development to account for these in developing a possible strategy for the organization 
institutionalization. The discussion so far has intentionally been kept at a high level of abstraction. 
Before implementing this strategy. however. there are certain characteristics of its day-to-day 
operating environment. or premises. that begs for investigation. 

Public or private investors in developing countries often confront three basic problems in the work 
towards ensuring efficient technology acquisition. These are: 

1) Information constraints. or difficulties in determining which products or services to 
produce. and in investigating which methods and technological ingredients are available 
domestically and internationally; 

2) practical development constraints. or difficulties in determining whether imported 
technologies will be efficient in a developing country environment. where the required 
supporting structure. such as specialized skills. workshops for maintenance. 
communications. and transportation, may not be available: and 

3) evaluation, selection and negotiation constraints, or difficulties in evaluating alternative 
technology mixes, selecting the most appropriate one, assuring the corresponding financial 
package (domestic or foreign} and negotiating the terms and conditions of finance as well 
as for the acquisition. absorption and further development of technologies. (UNCTAD. 
1990) 

To this listing it seems appropriate to add a decision constraint. referring to the problem. discussed 
earlier, that even if information were sufficient to support rational choices, rationality is 
subordinated to the achievement of consent from the many diverging interests involved. A major 
problem in this respect is to deal with irrational needs and demands. that is, those that apparently 
are not logical or beneficial. or that are contradictory. Such needs and demands may be perfectly 
leguimate and ratio_nal from the point of view of the individual interests. and a major problem 
becomes to resolve these conflicts of interest without alienating from the process the subjects 
expressing them. 

Throw together ... !3w enforcement officer.1. ecoloirical resean:her.1 .... statisticians. policv pianner.1. 
resource biolospsts. administrative personnei. and perhaos quite a fow other.1. Cail this a 
manajfement ajfency. Now "interface .. it somehow with its constituents. ran~ng irom poiiticians who 
worry aoout the next election. to concerneci conservationists. to careful business entrepreneurs. to 
·cowooys · out to take the biggest catch this year .... Finaily. consider the resource itseif. a comµiex 
ecoiogtcal svstem that is too expensive to monitor thorou1li'1ly. chanires unpredictably in res!)Clnse to 
envll'onmental factors. and eneraily olTer.1 ail sorts oi conilictinir s1gnais that are oµcn to every 
interµretat1on irom 1mrrunent disaster to gTanci opportumtv. There you have the modern manairement 
situation. 1 Walters. 191!6 J 

Thou£!h the center is clearly political in its intention. and need to account for the diversified 
interests of its environment. we repeat that its focus should pnmarily be to market opportunities 
- not change or administer this environment. Thus. it will take responsibility only for those 
initiatives it can handle within its limited resources and competence · to the extent that it 
influences the system this is more cione through information and lohhving than through direct 
acuon. It is vital for the centre not to enter into poiicy rormuiation. thus openinl? the iloodgates 
for ail kinds of interest groups and risking to he made impotent by contlictinl! interests or exces~1ve 
poiitical pressures. 

Caring tor the em•ironment 

The ultimate J:!Oai of environmental monitonnl! of all kinds · comoiiance. model valic'ation and 
w~rulcat1on. anci invest11.:-at10n of trencis · 1s to protect wf'il-heinl? of the ,.nv1ronment. livinl! 
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resources, and human health. These needs have all high priority for a nation seeking sustainable 
development, and environmental monitoring thus becomes a crucial task in the preparation for 
industrial growth. Bearing this in mind. the preparation fo: the center implementation should also 
include: 

1) Constructing, acijusting, and verifying predictive models to be the basic tool used in 
evaluating and selecting management strategies; 

2) determining compliance with regulations and conditions set by permits and thus get 
signals as to the effectiveness of intervention in this arena; 

3) providing th11: information needed to evaluate pollution abatement programs; 
4) early warning of future problems such that they can be addressed easier and at a lower 

cost than if left unattended; 
5) improving icnowledge of marine ecoSYStems, their sensitivity, and the impact of human 

activities on them; and 
6) engendering a better understanding of the general health of the marine environment. 

The economic, social, and political costs offailing to detect and deal with environmental problems 
in the early stages can be enormous. If the introduction of new technology implies altered patterns 
of exploitation, depletion or environmental degradation, proper impact assessment is imperative. 
and such assessments should thus be performed by the center. The task of general environmer!tal 
monitoring is primarily a task of the science and research community, and is thus not directlv 
compatible with the role of the center. However, in view of the importance of such monitoring in 
establishing the premises for the work of the center, it is only natural that it takes on a 
responsibility to push. and maybe even generate funds, to initiate and give inputs to such 
activities. Indeed, the importance is such that the support of these activities should be given higher 
priority than uncritical industrial expansion. 

Since environmental monitoring is increasingly recognized internationally as a central activity in 
the preparation towards sustainable development, there are several international organizations 
involved in it, such r.s the Food and Agriculture Organization of the UN (FAQ), the UN 
Environmental Program ('(J;{EP), UNIDO, and even increasingly the World Bank. In addition, 
there are several regional programs involved, like the Caribbean Action Plan. the Mediterranean 
Action Plan and the North Sea Convention (?). In fact, most major oceanic regions have regional 
programs for environmental monitoring. It thus is crucial for the center to open communication 
paths to programs that are of interest in the planning of activities in the adjacent waters, both in 
order to ensure good quality or tile work and to receive funding. 

Caring for human behavior 

The previous discussion has repeatedly stressed the importance oi the context in determining the 
success of new technology or industries. It is important to note that when we talk of marine 
industrial activities, we talk of an interaction between the human actors znd the natural habitat 
with technology as a tool. Thus, while the preceding section stressed the role of environmental 
monitoring, so is ""human monitoring·· crucial in order to prepare for successful industrialization. 
In this context. it is useiul to note the observations made by one sociologist; 

... in almost all national contexts. there exist more tnformauon on the types oi fish species. their 
reprociuctive mecnamsms ..... the type~ and len~hs of boats. the tvpes and si:ies ol fishing geu. the 
ranl{e of capital assets and the volume and value c,f 'atchu than there 1s information on the peooie 
ustnlf the gear and catdunlf the fish. ~:xcept for iew statistics on the numi>erolfishermen. there exist 
almost no data on their a ire. the nu mi>er 11 !. their dependents. their m11{Tat1on patterns. techmcai 
qualifications. acceH to cren1t. social coalitio1•s and li1,ks with other branches o( production ... Quite 
simply, we poneu a iot more tnformat1on on mann< spec1u than we do on mannc pronuccrs. 
'.Breton, 1991 I 

Amon~ the many possible levels of investigation. Breton points out the following as useful towards 
improved understandinl? and decis;'>n m;:;kin1?. Some er' his findings are useiul here as a 
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supplement to the other proposed investigations that are essential in the process of strategy 
implementation: 

1) Investigate the social ramifications of the activity in question, taking into account the 
nature of the resources, equipment, labor force and the institutions in charge of the 
promotion of the activity. 

2) Investigate the relative importance of the activity in question within the total occupational 
structure of the communities themselves. From an anthropological point of view, the 
availability of the pool of labor force at any given period with respect to agricultural, 
industrial, or tourist activities, may significantly influence planning of industrial activities. 

3) Understand the internal features of the domestic conditions involved, as expressed in 
cultural patterns, ge;ider relationships and the social recognition and appeal of the activity 
in question. 

4) Investigate the presence or absence of struct1tred coalitions at the community or regional 
level through which the producers' aspirations and claims are channeied. 

5) Get familiar with the communities' degree of fcmiliarization with national and internation
al institutions, as influenced by the geographical location and communication facilities. 
Such familiarization greatly affects peoples' conception of bureaucratic actions. 

6) Investigate whether formal boundaries correspond with ethnic or cultural boundaries . .-\. 
mismatch may in some instances explain reluctance to engage in regional coalitions and 
other cooperative activities. 

Caring for the infrastructure 

There is an increasing recognition of the importance of infra-structural services to enabie heaithy 
industrial development.. Such services include transportation and communications systems. social 
services, essential financial services, necessary dvmestic supporting industry, and acaciemic 
institutions. Ind~:.rial development strategies of developing countries will have to inciude a 
mapping of the available infrastructure and establish ambitions accordingly. For instance. it is 
quite hazardous to singularly focus on developing aquaculture facilities in locations where there 
are inefficient transport services or where there are no supporting industries. such as feed 
production or fish processing. 

If well-developed and diversified services are available to a small or medium-sized enterpnse 
within a developed country, the amount of initial capital required to establish it anci to consoiidate 
the ability to adapt and remain competitive once P.stablished. is reduced. _.\ ;apid growth in 
producer services thus directly affect the structural ad; ustment process. and make firms ai::>le to 
adjust to changing market conditions, to acquire and apply new technologies, thus improving 
quaiity or increasing output. and to penetrate new markets. 

The infrastructure in a developed country will normally be in constant change - a chan(!e that 
brings new opportunities for an industry firm. Thus. the task is therefore not oniy a matter or· 
having access to stored and recorded information. but also to establish contact with sources that 
are tightly integrated into the industry - maintaining good regional contacts and networking \\;th 
industry actors in related fields is one of the center's most important assets. Again. the business-to· 
business role of the center has the heneiit of instituting such contacts. 

An additional benefit from such direct linkages is one gets an additional !'Ource to pui:>liciv 
available information on technological solutions. which frequentlv dcscnbe producr.s 1 industnai 
informationJ or technologies (scientific sourcesJ in a manner that makes it ditlicuit to assess the 
\'aiue or relevance to a particuiar task or context. Thus. repeating an r.arlin .irgument: the 
descrtption of a product or a technology is quite easy to access. whereas 1mplementinI! the 
knowledge for industrial purposes is a process that cannot immediately he read from spec1ficat1ons 
and theories. This implementation knowledge can best be harvested through direct contact with 
industrial companies. 
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The strategic focus on industrial servi~es may contribute significantly to improving domestic FTC, 
stimulating domestic investments, creating an environment conducive to innovation and creativity, 
and directly providing employment and business opportunities. Though the center can do little to 
improve major infra-structural shortcomings, it can make two significant contributions: l} It can 
market and promote "packages" of opportunities, or programs, that aim at building the required 
industrial infrastructure within a sector; and 2) it can lobby domestically for a national effort to 
improve conditions that hinder general industrial development. 
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Section II: Sugg~sting an implementation 

Chapter 5: A framework proposition 

!n this chapter we implement some key conclusions of this report in an attempt to make our views 
visible in a practical context. It is however not to be seen as a rigid implementation scheme for the 
center - such an activity would anyway be inconsistent with one of our primary conclusions, 
namely that the center must be implemented with particular concern to the particular environment 
in which it will exist. We feel that to bring a presentation like this one, we will trigger a discussion 
that we presume will be performed with a view to the. more substantial discussions in part I. Some 
of the articles are not direct consequences of the preceding discussions, and are included here to 
indicate our position on these less central subjects. However, they all evolved from the central 
ideas developed in part L 

The main 'business idea .. behind the center is captured in the following statement: 

The center will be a free-standing and self-sustaining organization whir.h, on a 
predominantly commercial basis, offers consulting services pri~arily to industry 
companies, financing institutions, governmental agencies, and development 
agencies. In addition to these consultinf! services, the center will also deliver 
qualified assistance in negotiations between various parties, perform impact 
assessments of existing and proposed industry projects, identify and market 
domestic investment opponunities, and inform policy makers on issues of 
importance in achieving increased domestic industrial activity. The center will also 
be active in promoting general research on the state of the marine environment 
and propose mechanisms to increase domestic technological and industrial know
how. It will focus on marine industrial activities. 

Part I: Profile 

Crucial for this center, being established with considerations of multiple objectives. is to create and 
maintain a dear idemity, or profile. This profile should be such that the customer. or constituent. 
is familiar with its functions and is confident that these functions are executed as expected. 
Engagement by the center should be in conformance to the desired profile. Thus. whenever a 
project is proposed that endangers it. the project should be delegated to others or not be accepted. 

A.rticle 1: Independence 

The center, and thus the staff of the center, should ensure 1) that there 1s no possibility that it or 
they may be conceived as being an active instrument of public authorities or private corporations. 
and 2) that the customr.r is convinced that the tasks delegated to the center will be penormed 
according to the intentions of the customer. 

Anicle 2: lntef!rity 

The center md it.s statf shouid ensure that integrity is established am! maintained. thus 
demanding that 1) the work undenaken is of high qual~ty, :.!) that the statfin£! is competent. 3) that 
the work is performed as objectively as possible and 4) that the center not comorom1ses the 
c.onrid1mtiality of contract work while disseminating information that is of public interest anri 
pertaining to public concerns. 

.·\rticle 3: Neutmi.ty 

For ~everai oi the functions ot the ccnr.er. operating in an environmenr ot' contlicttnl! interests. it 
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is important that the center and its staff not be conceived as being partial in favor of any actor or 
political direction. Care must be taken to avoid compromising this perception, particularly in 
selecting staff members from industry companies. 

Article 4: Adaptivity 

Due to the inherently changing environments in an industrializing or industrialized country and 
an international economy, the center must be able to change m all respects, including its roles and 
functions, its staffing, and its contact network. 

Part II: Governing functions1 

The maintenance of the profile as suggested demands particular considerations of who should 
control the activities of the center. The key issue is to ensure that no one actor has authoritative 
influence. Noting, however, that strictly objective parties are difficult to identify, the c..-ontrol seems 
to be most satisfactory if the center is governed by actors from several sides. 

Article 5: Organization form 

The center should be organized in one of two forms: 

a) as a foundation: or 

b) as an incorporated (responsible) firm . 

• 4rticle 6: Existence of a governing board 

The center must be overseen by a governing board, where care must be taken to avoid dominance 
by any one party that is among the customers of the center . 

• 4.rticle 7: Composition of the governing board 

a; In case of an incorporation. the governing board will be composed according to existing 
domestic iegisiation. The investors should discuss what is a feasible distribution of power, bearing 
in mind that tilting the power-base exceedingiy to one side might compromise fundamental 
premises for the center. 

b) In the case of a foundation model. the representatives should be selected among the 
following groups: major contributors of capital, the government. industry actors. and independents. 
;;uch as the academia. See also i. ai. 

Part III: Human resources requirements 

The center is more a collection of people than a physical entity. Thus, the staffing procedures are 
important in all respects, including demands of competence and knowledge, and less tangible 
qualities as outlined in part I. 

A.rticle 8: Personnel in staff 

The oentre need• t.o !>Cl free-ttanciin!f of two n!HOns: I) because 1t 11 to be Rttn as 1mpart1al. i.e .. proV1din!f 
equal tenn.s to equivalent companies: anci 2l because 1t must be isolated from direct intluenCI! by interest groups m 
order to be efficient. It will. however. be exemsing functions to fulfill national policies. Thus. 1t Reems natunil that the 
center is governed bv " board where ~ov.-mmcntal intcrc!ltll are repre~entcd. albeit not 1n marontv. 
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The personnel should be composed such that the center is qualified to: 

aJ provide legal and financial consulting; 

b) provide consulting services in the relevant engineering disciplines; 

cj efficiently do marketing of investment opportunities; 

d) assist in negotiations regarding industrial cooperation and establishment; 

ej provide investment analysis both for external partners and internal planning; 

0 commission studies assessing the impact from industrial activities based. among others, 
on environment:>!, cultural and anthropological considerations; and 

gJ manage the ce tter as an independent responsible and commercial corporation. 

Article 9: Staffing procedures 

aJ Day-·"-day administration (manager), continuous monitoring of the industry, and 
information services should be performed by regular (full-time) employees. 

b) Where feasible, the center should use association and part-time manning rather than fixed 
term contracts and large internal staff.2 

Part IV: !'Jetworking 

The center operates in an environment that is changing and complex, and where human relations 
piay an important role. It is th•JS imponant to ensure that the network where the center is to be 
inciuded is organized at an early stage. 

- Article JO: Contacts 

The center should ensur.~ regular ~ontacts with: 

ai Domestic actors, such as: 

i) major players in the marine industrial establishment. 
ii) academia, 
iiij financing institutions. 
ivj government agencies. and 
vj policy formulators: 

bi regional actors. such as: 

i) industries in neighborin~ countnes. in particular where there are rcciprocatin~ 
centers, 

ii) regional funding organizations. and 
ii) regional programs in the ma~ne sector: and 

Some ol the penonnel must ~ full-time. but 1t seems aopropnai.e that some an! oniv assOC1at.ed and are usea 
'JOOn ciemaod. This hu three advantajfet: I l It will reduce the dan11zr ~hat people an! out to a task that othel"!I m11d1t 
io oetter S1mp1y 1n oraer to lill uo their worit-da\·,; :.!1 it lf!Ve' an ol"lfamzatton that 1~ 1lcxti>lc in t1mc9 of nuctuaun11 
;cmanas; and 31 it reduOl!5 the danjfcr or rni>~tltnlf 1n an orl!'anizauon tnat mu5t adaot to cnanlflnll l'nVlronmcnu. 
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cj international actors, such as; 

i) marine industrial companies, in particular those located in countries granting 
foreign aid. 

ii) international ideal bodies, in particular the bodies of the United Nations. and 
in) international financing institutions, such as the World Bank. the International 

Monetary Fund, and the International Development Bank. 

Part V. Information vrocesses 

All the activities of the center are basad on access t > information at several levels, including 
knowledge of the industrial and other infrastructures, of technology, of the legal and political 
framework, and of the environment- physical and human - that is influenced by industrialization. 
The processing of information is thus crucial. 

Article 11: Information generation 

The center should aim to: 

a1 Commission environmental impact studies related to areas for potential industrial activity, 
and commission studies to investigate the effect of industrialization on· social and cultural 
structures: 

b) comm1sS1on studies to investigate the required industrial infrastructure for industrial 
activity to start and to what degree incentive structures fail or succeed: 

CJ seek to identify fruitful areas for industrial expansion, and attempt to prioritize st:.:h areas 
for internal use and for nationai policy formulation; and 

Article 12: Information dissemination 

ai The center should seek to convey information gained through its commissioned studies to 
the reguiating and legislating bodies and to the industrial establishment. when this may iead to 
increased awareness of problems and opportunities. 

The center shall publish: 

b1 A per~odical bulletin to market the opportunities for domestic inciustnal projects. aimed 
;irimarily towards domestic and foreign private industries: and 

c; a regular newsletter aimed towards the same actors as in a), but also towards domestic 
poiicy makers and academia reporting on the development of the domestic industry and on the 
general business climate. 

Part VI: Infrastructure and other rrouircmcnts 

All industrial activity requires an infrastructure that c~n support it. This may be other supportin~ 
industries. roads, electricity and other communication facilities. and educationai or research 
establishment. So to for the center. which must be located wi~h a view to the r"unctions 1t is to 
penorm. 

.4.rticle 13: ln(ormatwr:. remeuai 

The center sh1>uld: 

ai Have a library and sui:>scnbe to major international pubiications anci nr.wsietters from 
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neighboring countries; and 

b) have access to computer networks. 

Article 14: CommwUcations 

The center shall be located: 

a} In the proximity of an international airline terminal, such that a visit from abroad can be 
accomplished in one day~ 

b) such that satisfactory telecommunication networks exist for telefax and .:omputer networks; 

ci in the proximity of major actors in industry, government and finance: and 

d) in safe surroundings to attract international competence? 

Part VIl: Roles • 

The center will be established to execute certain roles, and will necessarily need to be barred from 
roles that may compromise its integrity. 

Article 15: The staff 

The staff should: 

ci commission liaison officers tattaches) to reciprocating centers, and admit equivalent officers 
lattaches) from the reciprocating center(s);5 

dj be responsible for maintaining international and regional contacts: 

e1 be responsible for locating sources of finance and potential venture partners for the 
customer. 

Article 16: Negotiation 

a1 Between private parties: 

i) The center shouid offer legal and financial advice to private parties negotiating a 
joint project. 

b) Between a private party and public (regulatingJ bodies: 

This anse1 irom the fact that a required overnight stay may double the co!lt of a \1Slt. antl thu!I mav i:>e an 
costacie IA> 1ntemational exchange of infonnat1on. 

In the coune of disc:uHions. severai roics of the renter were identified. To Rvo1ci ccn11ict nl intere!lt ana to 
351Uft! 1ntejfnty. the center wu exc1uded from haYlnlf ciift!Ct 1nvestmenta in anv venture. 1-'unhermore. the renter can 
!lave only an advitory. eval"atmg, and suoportmir role • 1t can not be 1nvoived with leinsiallnlf or rel(Uiaunsr the 
1nciu1try. In ita roie u a nesot1a1A>r. the center 11 not :i 1eparate party • !'lither 1t is a lmil i:letwt'en the part1C!s tnat 
a1111t1 both partiH an reaching a settlement that 11 benc1icial IA> both. 

One undcrl..,;ng 11numpt1on 1~ that the center c:ln lM! reciprocated bv nt'11fhbonnlf countnt':I. In that ca!le. 1l 
sttms 1eas1ble for the center to repn:sent the host countrv throi;~h a hai!IOn 011icer ID the rt'c1Dmc1mnir center. ana :o 
.1cim1t a representative fmm that renter ID nchan!fe. 
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i) The center should be capable of identifying what measures should be taken to 
ensure that the government is satisfied that it may offer the investor incentives to 
establish in the country, and 

ii) should be capable of resolving the proposed industry venture with existing 
regulations and laws as specified by the host government. 

cj Between a private party and funding agencies: 

i) The center should give support to the parties in the case that foreign aid or 
domestic grants are allocated to promote industrial development. that is, to resolve 
specific issues regarding the demands put forth by the funding organization. 

Article 17: Consultant seroices 

a) To industry actors, the center should be capable of: 

i) acting as any separate consultant. providing legal, financial. and technical advice; 
ii) linking the actor{s) to funding instituticns or possible joint investors; 
iii) providing impact assessments of the proposed venture, in case this is required or 

desired; and 
iv) driving through any paperwork that requires particular knowledge of local 

conditions and lobbying. 

b) To funding institutions, the center should be capable of: 

i) assessing the feasibility of proposed ventures; and 
ii) identifying feasible opponunities and locating potential co-investors. 

CJ To public (governmental) bodies. the center should be capable of: 

i) ranking industry venture proposals in terms of the vaiue they will have in fulfilling 
the main objectives; 

iii giving impact analyses of proposed industrial ventures: 
iii) advising on the effectiveness of existing incentive structures anci proposing new 

ones; and 
1v1 giving analyses of infrastructl re requirements for desired inciustries. 

di To other regionai and international programs and institutions. 

i) ranking industry venture proposals in terms of the value they will have in fulfilling 
the main objectives: 

ii) giving impact anaiyses of proposed industrial ventures; 

Artzcie 18: Marketing 

The center should: 

a1 Actively mari<et such domestic investment opportunities that the center mav benefit from 
through consultant or other services. 

b1 Be open for engagement by public authorities in promoting domestic investment 
opponunities that not necessanly is directly beneficial to the center. 

Article 19: Information coilectum 

The center should. on a commercial basis. orfer to execute ~tuciies m the followrns:? :ireas: 
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a) Project feasibility; 
b) environmental assessment; 
b) human and social impact from industi'y; 
c) infrastructure requirements for proposed industrial expansion: 
d) the general investment ::limate; and 
e) the effect of incentive mechanisms. 

Article 20: Other fwu:tion.s 

The center should: 

a) Propose programs in research and development, education, and training as it finds feasible 
to increase domestic know-how, but should not take any active pan in administering them: and 

b) regularly organize general seminars, for instance on how to stan industrv ventures 
domestically and abroa:i. 

Article 21: Fees 

a) In general, the center will charge consultant fees on a commercial basis. 

Fees may be waived when: 

b} There is a view to industrial development in particularly prioritized (desired) areas: and 

c) when the party is an ideal organization. 

Part VIII: Performance evaluation 

-4.rticle 22: Evaluation 

a1 The activities that. the center promotes or finances should be evaiuated reguiariy. 
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Chapter 6: The case of Costa Rica 

In the prior chapter. a center structure was proposed for a general implem~tation. It is however 
clear that the exact implem-mtatiCY.t must be determined with a view to the sp·~ific needs and 
opport.mities in the country and region where the center is to function. The current chapter is an 
effort to highlight exactly such needs and opportunities in Costa Rica. However. it must be clear 
that it is beyond the scope of this work to be specific and detailed as to what structure and areas 
of work should be implemented - this must be done by act.ors located in and familiar with the 
situation in the country. Thus. the following is more to be seen as a possible starting-point of a 
discussion rather than a proposal for a solution. In addition, we view this as a short illustration 
of the method with which we seek to establish a focus for the center's .acthrities. 

Costa Rica seems to have reasonably good operating conditions for a centt:r as the proposed one. 
The country has establishe!d several investment incentives that are administered by a government 
agency called CENPRO. It is clear that the center will be in the position of actively marketing 
these incentives towards the outside world. Aquaculture is identified as being a promising industry 
- an industry which also opens up for regional cooperation. 

This chapter contains four parts: 1) a survey of general economic conditions in Costa Rica; 2) a 
brief summary of the investment climate: 3) some comments on the structure of a center based in 
Costa Rica: and 4) possible industry activities on which the center can focus. 

Existing conditions 

Costa Rica has implemented some mE:chanisms for attracting industrial ventures to the country, 
notably Zona Franca (Coq,oration de la Zona Franca de Exportation. a free trade zone) and 
CENPRO (Costa Rica Expon and Investment Promotion Center, Ministry of External Trade, Costa 
Rican Expon Directory) to administer the various mechanisms. These incentives currently only 
apply to activities in so-called "non-traditional exports."' 

In additio;1 to memi:ership in the Caribbean Common Market (CACM>. a mecnan1sm fo=- regional 
cooperation is (potentially) found in the Caribbean Action Plan (CAP), which 

... shouid provide a iramewo:ii for acuvit;.,,. requiring regionai cooi>eration in order to stremnnen tne 
capability of each country to impiement sounci environmental management anci thus to acnieve 
5Ustainable development for the peopie in the Re~on. iUNEP. 19831 

. .\II states and territories in the Caribbean region participate in the CAP. 

Costa Rica has historically useci devaiuation or ui" pesos as an economic tooi. This is traditionally 
viewed as a danger to commercial enterprises. in that the value of .:apital investments then may 
~vither away. Thus, 

... the potential return on investment anci tracie in CCA !Central Amenca and Canhbcan ·Costa 
RiC'a, Guatemala. El Salvador. ~icara111Ja1 1s highly una?rtam. 1NOP.AD, 1991. page J91 

Table 1 i:;ves an overview or the most important merits of measure for the Costa Rican economy. 

The traditional exported products from Costa Rica are coffee. bananas. beet. sugar. and cocoa. 
amounting to USD 1.01 billion in 1986. The so-called non-traditional exported products are textiles. 
chemicals. plastics, cement. paper. industri. 1 r.ietals. and most recently ornamental flowers. The 
most productive sector has been agnr.uiture, w1th a good part of the prociuce being exponeci. 
Imported produ:::ts include manufactures. machinery, transportation equipment. chemicals, fuels. 
foodstuffs. and fertilizer. totalling USD 1.16 in 1986. The most important trading partners are the 
C'nited States. the United Kingciom. the Co\C:\f <Canobean Common Marketi. Germanv. ano 
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Japan. [Ross. 1990) 

Some specifics or. Of-iJOrtunities for intervention 

Prior to establishment of the center and subsequent engagement in any field ;,f industrial activ1ty, 
there should be an assessment of the climate in which the center shall function. The following is 
a starting point for such investigations. 

The general investment environment in Costa Rica may be seen to be influenced by ~he following 
assets: 

Particular incentive structures, including taxation and currency exemptions. under the 
Zona Franca and CENPRO. See table 2. 
Stable political conditions. 
There is a comparatively low illiteracy rate - 6 per cent - giving good terms for labor 
training. 
There ar'! good domestic telecommunications, in addition to one Atlantic Ocean Intelsat 
satellite station giving high-quality international and maritime communication services. 

:11 ........ I v.i .. 

Grao1 Dam- Product tGDPl t:SD 5.l billian I 19891 

GDP~ra<e S per aon1I1~1989) 

Bud(oa1C.liat S per aontl 1989> 

Inllalioa ra<e 29 Der ..... , ( 1990) 

:"ClllWlai in:an11 ..... I 35-36 Mr ttn' , 19901 

Ruilftt.oftAra<es 6-7 Dtt ttft t 119901 

Fonicnm1 I l."SD 4.6 b<llion c 19901 

Table 1 Various measures of merit for Costa Rica.1NORAD. 1991) 

A major port at Puerto Limon iAtlantic side), which is a prioritized deveiooment project. 
and which has a Zona Franca in the proximity. 

In addition. Costa Rica has established certain additionai incentive programs. such as: Resident 
investor's papP.rs: company visa program for allowin~ increased foreign labor snare: incentives for 
tourism; and incentives for reforestation. Costa Rica is also a CBI <Caribbean Basin lnitiati\·e1 
country, meaning that imports to the United States from the Central America and the Caribbean 
<CCA) signatories of CBI are exempted from import duties. provided that at least 35 per cent or 
value adding takes place : .• the CBI country. This has proved to be an additionai asset in terms 
of attracting foreign investors. !NORAD. 1991 l 

Important liabilities are: 

High real interest rates. 
Danger of devaluation. 
High inflation. 
Slow and hampering bureaucracy. 

I 
I 
i 
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The level of domestic interest rates imply that the opportunity cost of money is very high and that 
only w.ry good investmenti. show a positive return. In addition, devaluation and inflation tends to 
eat away at any capital investments. The slow speed of the bureaucracy will tend to bar 
enterprises from pursuing investment opportunities. In addition, the use of -tea money-, or 
unofficial fees, is prevalent in the country. [ibid.] 

F:..tential for(commerciai) marine industrial activities and associated technologies are found in the 
following areas: 

Potential for tourism due to undisturbed coastal areas. 
Prawn and lobster fishing inside the Exclusive Economic: Zone, the EEZ. 
Sustain the livelihood of threatened tuna fisheries by pollution c:ombatting. 
Improve the yield of coastal fishing in Ncrth-East Costa Rica. 
Shrimp fanning. 
General aquaculture activities. 
Transportation of meats, aquaculture products, fresh fruit, and flowers at Sta. Most of 
these time-critical products currently reaches Europe by air. 

Some specifics on structure and establishment 

lnaonDYn Zona Fnnca' Enon Contnct T ~rn.OOl'W"¥' .. i\drr.utlOft 

lmpond-on IOO'n.,..paon Eumptlan p._.aonal to upon 100 ' HmlllQOft 
rw.w mawnai.I •-'n 

E11111R ia.1 100 '•umoaon 100 ' •HmDDon 100 ' 111mnaon 

Local ana ••c• 100,•umpaon Eum::iuon Draooraona& to••~ 100,tHmDQOft I :.UH •Lit 

T&.Hton Drodta 100 ' r..- ,; ~·an. 50 ' r..- Estmouon on>DOruonai to .. ~ 100,•umouon I foilowln• 4 ~tan ..... ! 

T.a.H1 on orodt 100,•Hmoaon I ts~ IS~ I rtO&GlaQon 

Cao1w noai:nation I G11&nntt<G aft.tr 4 nan G:..ian.nc..-a after 4 ~~an Guaranc.eeo an.1r -\ u·an I 
ooenaan •)!'llfta:lon oxrauon I 

~fo•n"'!Wftl•n' o( lnciir~nacnt T!-:"'O~CT\ tht Lentrai Ranil nrvucn t~e '~itntra. S.nil 

I !on11rn cutTWnCY 
1l:S01 

C~atarn1 Nl'YICW F:101G1tl'Ci on 11te T'" ~utrn th~ Cf!ntral Cutt.amt 'r.:ruu1P1 ti'!.~ l~f'ntra& Cutt.amt I ifouw llouw 

CATITas c~ ... , I 
:"<>t aopiiablt !5-:J' ol'1ht i'0R 1rr .. on ~f')( aopu(&.OU" 

I c.rut1caw1 :'>fllll"'ISI •IOOrt VAUH. ren~Wf'Q DI· 

-~~a&L!V I 

5a!«t '° ior.ai t:o II> 49 ~of o""'U<"-'on ~,., A•tnn1l"nt ~Ol a!iOWflld I 
I I 

T:"'• lunJtatoon 10 wan tram IHU•ft(• o( D•mut ,\.~ COfttnC1.a •IDU-. lft 1996 S v,.an ornn1i. •ut.ot"n•t1ca,iv I 
1 r•n••ani•) rf"n•w.CS ! 

Eucibt.l11v Pf"Odut1. mut\ ~l\df''11U tUU•Uln U&i P!Tlll\JC'T. mun nav• at lflla.t J5 "- ~n\ •••u&al• I 
rtG.llNm•nt ~n1n11ormauon "111:1.H aeldN 1n ,:01t.11 H1ca 

The incentives under Zona Franca vane~ <Jcoendenl upon whether the r~tabh~hm('nl . ; 1n~uir or 
outa1de the central area. 

Table 2: lnve,tml'nl 1nocnuvr,. in Co~la H1ca. 1n1onnat1on tmm ,\OHAI>. l:J!JI. 
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Due to the central position of CENPRO in the Costa Rican industrial environment. it is crucial to 
ensure a clear interpretation of the roles of the centl"r. It may be questionable whether it is desired 
to have government participation at all, but in any case the separation of the center from the 
government agencies must be ensured. Thus, the control possessed by the government should be 
minimized. 

In any model of implementation (financing, ownership, and control), one might aim to finance the 
activities of the center that cannot get a commercial investor from any of the following sources. 
aside from national programs: 

The World Bank. 
The International Development Bank. 
The International Finance Corporation and its Caribbean Project Development Facility_ 
The Caribbean Development Bank. 
UN programs, such as CAP. 
Bi-lateral development aid. 

Such activities may be environmental and social impact analyses and infrastructure assessments. 
In this case. one would see the financing institution as a customer and the center as providing 
consultant services, still on a commercial basis. 

Among the international contacts to be established may be: 

The institutions named above, !ls well as the Latin American Association of Financing 
Institutions for Development (ADIBE) which is established in order to heip locate possible 
investors to development projects. 
Memi:>ers of the Caribbean Common Market. 
CAP;UNEP, UNIDO, United Nations Development Program (UNDP). and other relevant 
UX bodies. 
Major trading partners, notably the l:nited States. the United Kingdom. Germany, and 
Japan_ 
Donors of development aid. 

The problems facing the investor that are directly associated with the economic conditions in Costa 
Rica may be resolved through special agreements under the Zona Franca arrangem~nt. such as 
ailowing loans to be made in the internationai market and in a stable currency 1.USD). The r..1ies 
governing these structures are quite complex. and the negotiatior.s regarding establishment are 
time-consuming. "A foreign investor considering a venture in Costa Rica should have a 1ong-term 
perspective. Considerable tine is normally required to negotiate a contract. Even though a new 
business contract shows a positive attitude from the very beginning, final decisions are slow. ·-·To 
handle red tape by way of local laws, regulations. etc .. a foreign investor shouid t..aite care to choose 
a iocal panner that is capable of penetrating the oureaucracy when require<i." ~ORAD. 1991. page 
291 

To a fresh foreign investor t~e center should offer three specific services to alleviate these 
problems: I) Consulting on what kind of venture impiementation is most likely to benerit from the 
incentive mechanisms; 2) support during and possibly taking care of the negotiations with 
CENPRO an<i other involved parties; and 3) be responsible for speeding the process througn wnicn 
the appiications a:-e evaluated and decided upon. 

Target area for industrial activities 

Ry focus:;ing on statements of needs like "'improve domestic foorl supply" and "increase exoort 
i>arnings .. wori< might focus on the fishing sector. fhere are several of the icicntitir.d ooportumties 
r.hat are consistent with these statements. 
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The first step should be to identify tha potential in coastal fishing, in securing the tuna fisheries, 
and in culturing fish, prawn, and lobsters. Exports of these goods pre$upposes an efficient 
transportation system which incidental!y is also needed for other important exports from Costa 
Rica. 

Alljacent countries are involved in aquaculture activities, notably Colombia, Ecuador, and 
Venezuela culturing fish, and Nicaragua in culturing prawns and lobsters. Aquac:ulture also brings 
the potential for use of by-products, such as using waste as fertilizer for agriculture, alternative 
uses of lobster shells, fish skin for leather industry, and feed from waste in meat industry. This 
industry is also using adaptable (existing) hardware, but needs to be operated with a view to local 
contexts. Thus, aquaculture seems a good starting point for focus. 

In Costa Rica shrimp farms with surface areas l~rthan 200-300 hectares a~ permitted to oi>tain 
shrimp post-larvae from the wild only d:.iring the fint year of operation. after which seeG·StocK must 
come from hatcheries.. [ibid.. pap 10] 

The basic requirements for aquaculture activities may be self-evident, but are access to land-space 
and to salt water. 

Aquaculture has proved to be a quite complex industry that, if administered wrongly, bears the 
potential of significant failure. We propose that the center, before any decisions are made or any 
actions are taken, investigate the inherent and essential conflicts through impact stuCies. Among 
the more important of these conflicts are: 

Intr.ision on coastal sites - occupation of land. 
Intrusion on shore from infrastructure requirements. 
Waste production and subsequent disposal. 
Introduction of medicines in seawater. 
Escape of cultured organisms and subsequent mingling between species. 
Undesired biological (algae/bacteria) production in vicinity of plants. and subsequent 
danger to the surrounding environment. 

Aft.er th·;c;. studies should be performed to map the required supporting industrial activities for a 
producer. including: 

Supply from hatcheries and/or "seed" collection from the wild. 
Suppiy off eed. 
Gear 1hardwareJ manufacturers. 
Gear (hardware} maintenance. 
Production facilities. 
Fish processing and marketing. 
Transportation of feed. fry, and finished oroduct. 
Waste management. 

The supporting general infrastructure should also be assessed in terms of: 

Transportation network. 
Electricity. 
Telecommunications. 
Sicilled and unskilled labor. 
Fresh water. 

The required or desired R&D services to deveioo new technoiogies, probablv to be orovided bv 
general (public) R&D institutions: 

Disease control. 



• 

Species development. 
Quality control. 
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It may be feasible for the center to finance these initial activities through international funding 
institutions, or donor nations like Canada and .Norway, which both have significant knowledge of 
... e>ponunities and problems relating to aquacuiture 
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.. A.ppendix 1: The ocean resources 

The following brief roundup description may be considered as a base reference wherefrom 
subsequent detailed assessment can start in particular situations. 

Biological resources 

The biological resources include everything from the primary producers through the food chain to 
large mammals like whales. It is common to distinguish between pelagic (in open ocean or sea), 
benthic (a~acent to the bottom), and demersal (at the sea floor) life. Furthermore, one 
distinguishes between oceanic and coastal living organisms. Several species, particularly of fish, 
will migrate between these zones. Lastly, one can distinguish between primary producerslmu:ro
organisms, algas, plants, crustaceans, fish, and mammals. 

The primary producers are not at present utilized resources, although there is a number of 
experiments which aim towards making s1.1ch micro-organisms usable as human foods. There is 
also experimentation that focusses on using them for other r>urposes, such as metal leaching and 
production of hydrogen. Despite the lack of utilization, however, the indirect benefit is tremendous, 
since all marine life depends on the primary producers. The abundance of living resources in a 
region is thus directly affected by the production rate of these organisms, a rate which varies 
greatly between oceanic regions. Among the most productive regions are found the Barent. Sea and 
the Eastern Atlantic. 

Marine algas are interesting both to the medicine industries and as a food-supplemenL There is, 
however, quite a lot of work to be performed until such resources are indeed possible to exploit on 
a commercial scale. There is also a growing awareness of the problem that algae-growth may lead 
to, for instance red tides that tend to kill life in the oceans. Thus, research is performed in finding 
ways to combat such algae growths, which stands as a danger to both fishing industries, mari- and 
aquzculture facilities, and the tourist industries. 

Some sea plants are to a certain extent used for commercial purposes, paniculariy in the health 
food and medicine industries. However, they are hardly utilized for food. although they are 
abundant and rich in important nutritional ingredients. The greatest obstacle to utilization is the 
particular taste that products from such food-products have, and there is some effort vested into 
making them more palatable. 

Among the commercially most important crustaceans are shrimps. However. krill is growing 
increasingly interesting as a separate resource, and the catch has been steadily increasing in size. 
Several kinds of crabs, lobsters, and shell-fish are also commercial resources. and still more are 
used for foods without being sold at a market. In addition to being a food-supply, the crustaceans 
also have properties that may increase their worth - in particular chitosan in the protecting shell. 
The chitosan has a number of various areas of use. including ingredients in medicines. in polymers. 
in textiles, and as additives to prevent deposits in spill water pipes from chemical industries. 

Fish is by far the most important living resource in the oceans. The number of species currently 
being exploited commercially is sizable. but there is a still larger number of species that are not 
utilized. In addition, while some stocks of fish experience a heavy depletion due to over-fishing, 
others experience a great under-utilization, that is to say that the potential catch far exceeds the 
actual catch. Several species of fish are also cultured in coastal aquacuiture facilities and at 
artificial fishing grounds. 

Some marine mammals. in particular whales and seals, are utilized by certain indieenous peoples 
in the arctic, and dolphins are used for food in some areas. However. few. if any, marine mammals 
can currently be regarded as commercial resources. The historically most important resource. 
whales. experienced a total halt in 1988 due to decisions made by the International \Vhaling 
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Commission CIWC). Furthermore, the second most importar.t catch, seals, has been subject to a 
dwindling market due to increased public concern. There are, notwithstanding moral argumenta
tion, indications that the size of the population of some whales is growing enough to permit catch 
in the future. 

Hard mineral resources 

Most areas of the ocean contain abundant mineral resources other than oil. We talk of three 
classes; Inside the Exclusive Economic Zone, that is in relatively shallow waters, in international 
waters, or in deep waters, and dissolved in the sea-water. 

Inside the Exclusive Economic 1.one (EEZ) the metalliferous sar.ds have in some places, for 
instance in Egypt, been successfully exploited, while in Nome, Altika, gold is extracted from the 
sea-floor. [Sea Technology, March 1990, page 35] Other such minerals arc sands for construction 
materials, coal-deposits, placer deposits, and phosphor deposits. 

Among the deep sea minerals are found manganese nodules, poly-metallic crusts, and metalliferous 
sulfides. Of these. the manganese nodules have received the most attention. These are found at 
depths of 5,000 meters or deeper and contain abundant supnlies of manganese, copper, nickel and 
cobait. Areas in the Indian Ocean and the Pacific Ocean are identified as the most likely areas for 
industrial exploitation. The technological challenges in producing a reliable and environmentally 
acceptable system are tremendous, but the payoffs may be virtually endless supplies of these 
metals. The poly-metallic crusts and sulfides mainly contain the same metals. 

Finaily, from the water are extracted several products, such as magnesium, hydrogen, and salt. 
Fresh water is also extracted from the oceans and is in some areas, for instance the Arabian 
peninsula. the sole source. 

Hvdrocarbons 
J 

The most important non-living resource exploited from the ocean today is hydrocarbons. In 1989. 
1.1 billion m3 per day of natural gas and 14.8 million barre is per day of crude oil were extracted 
from the ocean floor. However, there are still unexploited fields. for exampie in West Africa where 
over 230 undeveloped discoveries have been identified. [Offshore, incorporating the Oilman. June 
1990. page 5] Most of these are crude oil reserves, but about 4. 7 trillion m3 of natural gas reserves 
are \;rtually un-utilized. Of the oil produced offshore, approximately 43 per cent is produced in 
Africa. Latin America and Asia. The corresponding number for natural gas is 22 per cent. [Ibid. 
page 33] 

:Most of the ocean hydrocarbon resources are found inside the EEZ, at the continental shelves, and 
is primarily located in areas in the South China Sea. the east coast of South-America. the west 
Cllast of United States. the nonhem coast of Alaska. West Africa. the Persian Gulf, and the Nonh 
Sea. 

Energy resources 

The possibility of harvesting energy from the sea is receiving increased attention. Energy from 
waves is the opponunity that has experienced most development. and several piiot-plants have 
bPen made. Examples of such plants are large buoys utilizing the venical motion or the waves, and 
land-based power plants based or. reservoirs to be filled with water. 

Tidal power plants are used in some areas where the difference in tides is large. However. there 
are iew locations where the tidal difference is large enough to permit such energy production. 
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In straits where currents are strong, there is a potential of using this to produce energy. 'nlis is 
suitable at few locations, and the facilities are large and complex. 

Ocean thermal energy conversion COTEC). benefiting from the temperature difference between deep 
and surface waters, is a possible source of energy in several locations. Some pilot plants are made. 
for instance outside Hawaii and in Japan. 0TEC is interesting also because the co id bottom water 
is often rich in nutrients, and such plants can therefore be operated in conjunction with 
aquaculture or mariculture facilities. 

There are primarily three reascms for the interest in ocean energy; it is renewable, it is virtually 
non-polluting, and it is to some extent accessible for any coastal region. 

Space and free surface 

We h~ve chosen to view both free surface and space as resources. Free surface is to mean the large 
areas that can be used for transportation. In contrast to land-based transportation, which demands 
heavy investments in road or railway systems, at-sea transportation require, aside from port 
facilities and vessels, few capital resources. The resources that are required may be na~;gation 
systems and measures to combat pollution from ships or to assist in emergencies. 

The oceans may also be used for buildin~ artificial islands for population or industriai activities. 
or for building platforms for industrial or leisure activities. 

Nature and wildlife 

There is a growing interest in the ocean as a recreational resource, which has led to a booming 
tourist industry. Such :ictivities include coastal recreation, where people have access to both land
based activities and swimming and diving_ Cruise activities are more geared towards using the 
open-ocean in conjunction with certain attractive coastal resorts. Industries. such as tourist 
submarines. utilize the world beneath the oceans as an exciting and unknown attraction. 




