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1. SUMMARY

One week consultation on shipbuilding industry on special service
agreement was carried out at UNIDO headquarters, Vienna, from 27 August 1984
to 1 September 1984. The main conclusions and recommendations are the

following:-

1. The developmnent of marine industry and shipbuilding favourably reflects on

a number of other sectors of the economy of the developing countries.

2. The stimulating role of marine industry and shipbuilding can be seen in
many directions and the development of maritime business would be a legitimate
integral part of a iong-tenage strategy, with multi-purpose complex appreach
for overcoming the lag in comparison with industrialized countries in
production of capital goods. Through this, a vertical and horizontal
integration would be achieved with other sectors of industry and the foreign
exchange balances would be considerably improved to assure expanded

reproduction.

3. The possibilities of multi-purpose utilization of the shipbuilding

capacities and facilities are large and favourable.

4, An effective teciinical assistance and international cooperation of

accelerate” development of shipbuilding and marine industry is strongly needed.

5. It is desirable to review and update UNIDU's programme in this field and
to give first priority to the activities assuring development of marine

industry and shipbuilding in developing countrics.

6. Bearing in mind complexity of the problems as well as many other aspects
it is desirable to carry out a global study of technical and economic nature
concering the perspectives of development of shipbuilding, water transport and
ocean engineering in the devcloping countris and the necessary technical
assistance for its implementation via UNIDO. As annex to the report

conceptual programme (outline) for possible global study is given.

Finally the author hopes that recommendations given for the most part can

be accepted and utilized without wuch delay.




2. BACKGROUND AND JUSTIFICATION

2.1 For years the developing countries have been showing an increasing
interest and many of them has undertaken great efforts to develop national
shipbuilding, marine industries, ocean engineering and related industries in

order to meet growing basic demands in the national and international scale.

2.2 Majority of developing countries have a coastline and a linkage with
maritime activities. Only about 15 developing countries have not coastline
(Paraguay and Bolivia in Latin America; Zambia, Zimbabve, Rwanda, Burundi,
Uganda, Central African Republic, Niger, Mali and Chad in Africa; Laos,

Afghanistan and Nepal in Asia)

2.3 The developing countries are all at various stages of economic and social
development, but more than 40 developing countries started with building

activities and achieved some prcgress in the development.

2.4 Shiphuilding in years to come will be increasingly influenced by the
struggle for a more evenly balanced distribution of shipping bectween the

developed and developing countries.

2.5 At present, the developing countries have a lot of problems for future
development of waritime industry and shipbuilding and an international

assistance and cooperation will be very useful.




3. THE CONSULTATION

3.1 The development objective of the consultation is to assist in further

development of shipbuilding, marine industry and ocean engineering in the

developing countries.

3.2 The immediate objectives of the consultation to review the following

aspects:

The worldwide restructuring of the shipbuilding industry;

the integrated development of shipbuilding and iron and steel

industries;

the possibilities of multipurpose utilization of shipbuilding

facilities

and to write a short report.

The work of the author was performed during his stay in Vienna, after

very useful discussions with UNIDO representaitves, namely:

Mr. G.
Mr. A.
Mr. M.
Mr. G.
Mr. C.

Latortue, Head, Negotiatioas Branch, DPC;

Vassiliev, Director, DIO;

Delos, Head, IO/ENG;

Campos-Rademacher, Chief, Basic Industries Unit, PC/NEG;
Girkok, Industrial Development Officer, PC/NEG

Represcntatives of UNIDO mentioned above have made a valuable work and

the cooperation with them is herewith gratefully acknowledged.

For the above-mentioned project activities it was necessary in the very

short time to prepare a short report and suggest conceptual programme for

implementation of necessary global study.
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4, STATE AND TENDENCIES IN THE GLOBAL DEVELOPMENT OF THE WORLD SHIPING AND
SHIPBUILDING AND THE WORLD-WIDE RESTRUCTURING OF THE SHIPBUILDING INDUSTRY.

4.1 At present about 90Z ol all transports in the world foreign trade
turnover is realized by the sea transport because of which it affects directly
the development of the social prroduction. The analysis of the water transport
development allows the drawing of the conclusion that its role in the world
economy will be decisive for the long-term perspective which is explained with
the uneven distribution of the natural resources, the intensive development of
the industry, the international division of labour and the constant increase

of the population on the earth.

4,2 According to Lloyd's register of shipping data towards 1 July 1982, the
world merchant fleet includes 73864 ships with total capacity 420.8 million
gross register tons. At that 437 of the tonnage in the structure of the world
sea transport is allotted to the tankers, 27% to the carriers, 19% to the
general cargo ships, while the container ships and the barges occupy

about BZZ

4,3 The data for orders of new ships show that according to types of ships
there is an increase in the groups of the container ships, the bulk carriers

and tankers below 150,000 TDW.§/

4.4 The crisis which started in the 70's and has reflected in the shipping
and the shipbuilding, can be considered as a typical phenomenon of adapting
the world economy towards the period characterized with low rates of
developnent. The crisis state in the shipping, the low transport taxes and
the raised fuel prices directed the ship owners towards search for high
efficient universal and multipurpose ships, i.e. ships adapted for transport
of several types of products and cargos. A number of developed countries and
leading compan.es directed themsclves towards accelerated development of the
scientific and technical progress and tcwards productionr of more complex and

science~consuming, expensive, specialized ships and facilities. Gas carriers,

1/ Statistical data, Lloyd's register of shipping, Loudon, 1 January 1983,

8/ Tairplay International Shipping, List of ordered shipe, London, Jan. 1954,
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chemical carriers, contsiner ships, ships with horizontal loading and
discharging Ro-Ro type, technical means for investigating and zlopting the
ocean resources, warships, etc. With the purpose of partial compensation of
the reduction of the package orders and simultaneously for ensuring possibly

highest profits.

4.5 For the period until 2000 the increase of the volume of the sea transports
will be realized at the same rate as in the recent 30 years; 50 that towards
2000 it is expected that 10-15 billion t. various cargos be transported, while
their total volume for 1982 amounts to 3.5 billion t. For the same period of
time the total dead weight for the world fleet is predicted to be about i

1500 million t. in comparison with about 700 million t. in 1983 (Fig.l.2)

mlnt. mln. t.d.w.
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4.6 The share of the developed countries in the world ship production is
threatened very much by the sharp increase in labour costs in these

countries. Despite the increase in the degree of automation in the production
processes of shipbuilding, the relative share of labour expenses is too high
when beginning production. In Fig.3, the correlation between the average
international prices and the costs of production for standard ships in the
FRG, Japan and the UK are shown, and it can be clearly seen that during the

last years, the prices for these ships were approximately half of the
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production costs. This constant trend explains why the developed countries
curtailed the production of standard ships even though such ships are in
demand on the world market and such ships are no longer being built even if
the industrialized countries have production capacities free of order. Hence,
a very good opportunity is created for the developing countries to increase
their share in world ship production. This is verified by the fact that from
3 percent of the total world orders in 1978, the Republic of Korea reaches

19 percent in 1983. Throughout the same period, the share (between 1 percent
and 2.5 percent of the total world orders) of many other developing countries
in shipbuilding greatly increases: for example countries such as Brazil, the

People's Republic of China and others.

This restructuring of the ship producing countries is taking place at the
expense of Western Europe and the USA, whereby only Japan preserves its
relatively high share due mainly to that country's high level of scientific

and technological development.

4.7 For thbe same reason as in para.4.6 and because of the bigger labour
consumption of the ship repair and due to the very nature of the work involved
therein, the industry is suitable and attrative for the developing countries
to expand and develop not only for their own needs, but also for considerable

export.

4.8 The adoption of the world ocean resources will be realized in the way of
creating complicated projects for scientific research ships, underwater
apparatuses and constructions of technical facilities and devices ensuring
resources extraction in the continental shelf as well as in the regions with

great depths.

4,9 The prognosis for development of the fishing fleet shows that many ocean
trowlers and vessels for fabrication and transportation of production will be

necessary (Fig.4).

4,10 For the new ships and other floating structures, the accelerated
application of the achievements of the scientific and technical prozess will
be characteristic, as well as the further increacse of the rate of automization
and the equipping with electronic installations, computers, micro-processor

technique, etc,
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5. BASIC ADVANCED ACHIEVEMENTS IN THE SCIENTIFIC AND TECHNICAL PROGRESS IN
MARINE INDUSTRY AND SHIPBUILDING

5.1 Many factors determine the tasks of ship hydrodynamics for increasing the
effectiveness of water transport. Among the multitude of factors conditioning
the role and importance of ship hydrodynamics, the increase of fuel expenses
has an exclusive and determining influence. Their share in the operatiag
expenses structure being 7-8% in 1970 attained about 30Z in 1980, and is
expected to rise to 30 - 40% towards 1988 (with a confidence interval), as is
shown in Fig.5. This figure has b2en drawn according to calculations of the
firm "Zulzer" for 170,000 TDW bulk carrierlg/. Meanwhile, the calculations
data for 1982 show that for a number of ships only the fuel expenses amount to
60%, categorically dominating in the structure of operating expenses. At
that, the increase of the fuel expenses share is accompanied by a simultaneous
increase of the absolute share of all components, namely: for crew
maintenance, docking, insurance, capital expenses, allowance for depreciation,

etc.

5.2 Since some Japanese and cther leading firms realized a number of new
approaches connected with the application of new technical solutions, a whide
confirmation for their rationality and efficiency was received. This refers
to the application of non-conventional propellers, local changes are in the
bow and bulb hull contours, realisation of improved propulsive systems etc.
leading to lowering of the energy consumption as well as of full expenses of
ship, It should be the methods and means ensuring improvement of ship
performance and its handling and manoeuvrability in waves, which documinates

11/

in real exploitation—

10/ Study and publication of firm "Zulzer", Zurich, 1982.

11/ P. Bogdanov, "The increase in the role of ship hydrodynamics in the
Scientific Service of Bulgarian Shipbuilding and National Economy for the
Period 1981-2000", BSHC report, Dec. 1982 (updated in July 1984).
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5.3 The considerable economy of these new approaches and solutions (includes

qualitative evaluation of their efficiency) predetermines their importance for

ensuring competitiveness of ships at their production and at the freight

market.

In this respect, the hydrodynamic investigations are topical as

regards their importance for ensuring multiaspectual technical and economical

advantages.

5.4 Most generally, the determining and pro;ressive achievements of the

scientific and technical progress in the leading shipbuilding countries, can

be characterised as follows:lg/

Improvement of the ship forms, optimization of the dimensions,
application of self-polishing, antifouling coatings and adoption of
methods and devices leasing to decrease in the ship motion resistance

and reduction in the energy expenditures (power and fuel) upto 20-30%;

Alternative application of non-conventional propulsive systems

ensuring reduction in the energy expenditures up to 157;

Adoption of effective stabilizers and means of handling, ensuring
improvement of the manoeuving qualities and considerable decrease in
the speed losses in waves and simultaneously increase in the shipping

reliability and safety;

Appearance of ships with new principles of movement (hydrofoil,

air-cushion, semi-submerged, catamarans, etc.;

Improvement of the methods of design and optimization of the ship
constructions and mechanisms leading to reduction in the metal
consumption and improvement of the production processes technology

and organization and adaptation of new materials;

Improvement of the ship energy installations, devices and systems,
ensuring reduction in the operational expenses, increwsc in the ship

reliability and facilitating the labour of the crew;

P. Bopdanov, et al., "Scientific and technical progmosis for the
developaent of shipbuilding and marine industry till 2000"; BSUC repert,
March 1982 (updated in July 1984),
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- Improvement of the methods for protection against noise and
vibrations ensuring the ship habitability and comfortability and

imprcvement of the reliability at the same time;

- Adoption of progressive technological methods ensuring repeated
increase of the productivity of labour for different processes and
reduction of the cycles and considerable improvement of the
conditions of labour at the same time including application of
complex mechanisation and automization, use of manipulators, robots,

etc.;

- Computerization and electronization of the ships and the shipbuilding

technology;

- Intellectualization and automization of the scientify experiment, the

engineering activities, management, etc.

5.5 The leading achievements realised in the shipbuilding of the advanced

countries is explained with the following major preconditicns:-

- Complex application of modern theoretical and experimental methods
based on the ntilization of modern experimental facilities, powerful
computer resources, application of the achievements in the scientific

instrumetation, etc.

In this relation it should be pointed out that all developed
countries have worked out and are constantly working out solid
multipurpose laboratory-experimental complexes and are creating new
research centres and laboratories of national importance as well as

in the status of separate firms and universities;

- Carrying out systematic research activities and multivariant
investigations and model and full scale tests, considerable resources
being ensured for the purpose. Thus for instance, for the leading
firws in Sweden and Belgium the expenditures for the scilentific
service for the couplex types of ships exceed 9% of the volunn of
production, with the number of the desiguners in the Japanese
shipbuilding with 107 of the total staff, the expenses for designing

vary from 6 to 107 of the ship prime cént, cte,
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5.6 Attributing strategic importance to the scientific service the developed
countries allow considerable subsidies of the national budget for financing
the perspactive outpacing and accelerated development of the science and the
scientific investigations and creation of science—consuming highly reliable

ships.
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6. ADDITIONAL FACTORS FAVCURABLE TO THE PROCESS OF BRIDGING THE GAP BETWEEN
DEVELOPING AND INDUSTRIALIZED COUNTRIES IN THE PRODUCTION OF CAPITAL GOODS
THROUGH DEVELOPMENT OF MARINE INDUSTRY AND SHIPBUILDING.

6.1 Typical for the great majority of developing countries is the limited
one-sided nature of their national economies and their great dependence on
import. This necessitates considerable participation in international trade;
the prevailing activities are the export of raw materials, minerals and
agricultural products and the import of industrial goods. In the world
shipments prevails the share of marine shipments (80-90%), realized mostly by

sea transport.

6.2 For most developing countries a number of profitable conditions and
pre-requisites exist for establishment and development of shipbuilding, as
well as of other sectors of marine economy. They are predetermined by free
human resources, cheap manpower, favourable climate, considerable length of

the coast, convenint gulfs and water areas, etc.

6.3 In connection with population feeding and coastal regions suitable for
fishing, great is the importance of the development of fishing and fish

processing ships and floating facilities,

6.4 Many developing countries have large aavigable rivers, which, however, are
not sufficiently used for shipments of goods and passangers and for fishing

with modern ships.

6.5 Though a number of developing countries possess continental shelf regions

rich in oil and gas, due to their economic and technological backwardness they
have not yet begun even the preparation for adoption of these large quantities
of raw materials (excluding, to a certain extent, Venezuela, Brazil, Mexico,

China, West Africa, India, Middle East, South-East Asia, etc.lg/

6.6 In order to participate more successfully in international exchange of
merchandise, and taking account of the above factors and circumstances !

(3.1-3.5), a whole groun of developing countries (thouph still very cnall)
3 o » P > < Y

10/ The Journal of Ocean Business, October 19835 A Pennwell Publication.
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have created their own marine fleets and are exerting efforts for their
maintenance and further development; many of them have overcome serious
economic and technological difficulties. Some countries have built, and
envisage to continue to build in the future, ship repair and ship construction
facilities and yards for meeting a large part of their necessities. With
small exceptions, these facilities and yards are, however, on a low technical

level.

6.7 In some developing countries the above factors have been taken into
account comparatively fully, and considerable investments have been made, as a
result of which shipbuilding is turning into a significant export branch

(Korea, China, Taiwan, Brazil, Hong-Kong, Singapore, etc.)

6.8 Productioa of ships, which are large and sophisticated complexes,
consisting of more than 10,000 various articles in average (as a rule, most of
these products are supplied from factories from outside of the shipbuilding

i -stry itself.) This 1is an industrial sector which has universal connection
with and importance for the industrialization of the developing countries. It
is difficult to find ancther sector of production of capital goods which would

be relevant for so many developing countries, big and small,

In the process of decrease of the import of completing equipment and
materials for the shipbuilding, the role and importance of this sector would
increase constantly, since it would give impetus to the overall development of

the national economies.,

Even if, at the initial stages, the portion of imported equipment and
materials in considerable, the shipbuilding could be profitable, due to the
considerable part of added value in the overall cost., This has been so even
in conditions of much higher costs of labour than in the most of the

developing countires,

6.9 The shipbuilding plays a specifically positive role in the payments
balances, when the national fleets are being fully equipped with ships then
the expenditures in foreign currciacy for maritime transport by other (fereipn)
carriers are decreased, as well as those for puichase and repair/maintenance

of ships abroad.




- 14 -

When the sector is developed to the a2xtent to permit export of ships,

then the shipbuilding becomes a sound currency earner.

6.10 The stimulating role of the shipbuilding can be seen in many other
directions. For instance, the considerable requirements of this sector for
metals further the rational utilization of existing metallurgical capacities,
and/or justify their establishment and increase to the extent to provide

optimum conditions of production of iron and steel and non-ferrous metals.

In this way, instread of export of ores and ore concentrates at low
international prices as the case is, the developing countries would become to
be in position to export, through the ships, processed raw materials and

semi-fabricates.

6.11 The development of the shipbuilding favourably reflects on a number of
other sectors of the economy, and, specifically, on the machinebuilding and
the chemical industry. The systematic gradual development of the shipbuilding
is connected with constant increase of the relative percentage of indigenous
equipment and products, such as various cast and forged parts, main and
auxiliary engines, diesel generators, compressors, pumps, ventilatiors,
boilers, air-conditiocning systems, electrical and electronic equipment,
various plastics, paints and lacqers, household equipuwent, etc. A great
number of these products could be exported and/or could be made subject of
specialization and industrial co-operation among developing countries.

Through export of ships themselves, which are commodities of a complex nature,

a favourable export of national product is ensured.
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7. POSSIBILITIES OF MULTI-PURPOSE UTILIZATION OF THE SHIPBUILDING CAPACITIES
AND FACILITIES/

7.1 The technological experience and the production capacities for
shipbuilding and repair/maintenance of ships, could be widely used in the

following areas:-

- Erection of bridges and other welded metal structures, necessary in

the industrial and civil construction;

-  Production of oil-producing/drilling platforms, and other equipment
for industrialization of sea resources (including stations working on

the principle of utilization of the energy of the waves and tides;

- Production, repair and maintenance of harbour cranes and other

equipment, construction cranes, and other cranes;

~  Production of floatiung, or stationary pumps for irrigation;

-  Production and repair/maintenance of fishery equipment;

- Production of tanks, pans and other articles for the chemical

industry;

-  Production, repair and maintcnance of locomotives, railway cars, and

other railway equipment.

7.2 Considering the above, and also from what has been said in Parts 4 and 6,
one could come to the conclusion that the development of the maritime
business, and the shipbuilding in the developing countries would be a
legitimate intcgral part of a long-range strategy, with multi-purpose complex
approach for overcoming the lag iu comparison with the industrialized
countries in production of capital goods. Through this, a vertical and
horizontal integration would be achieved with other sectore of industry and
the foreigi exchange bzlances would be econsiderably improved to assure

expanded reprodvction.
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8. SOME CONSIDERATIONS CONNECTED WITil NECESSARY TECHNICAL ASSISTANCE AND
UNIDO ACTIVITIES.

8.1 Even for the developing countries, making considerable investments in
shipbuilding and marine traunsport, the effectiveness is significantly lower
and the competitiveness insufficient, as compared to the advanced countries,
which is due to the impossibility to adequately solve the multitude of
scientific and technical problems connected with the production and operation
of such complex and with high requirements technological facilities as ships
and other floating structures. In the conditions of rapid scientirfic and
technical progress and grown requirements to cheapness and safety of suips (as
will be clarified further, when treating the trends determining modern
development), these countries are meeting serious difficulties at the stage
when their own design and construction potential and scientific research
capacity are still not strengthened. For this reason they are spending large
funds for delivery of ship projects from the developing countries, for import
of technological equipment, know-how, consultant assistance, etc. It suffices
to say that the value of consultant assistance for ome man/week varies from

$ 15,000 to $ 20,000 that the fees for short-term (one week) training of one

person in West Europe have reached $ 20,000, etc.

8.2 Compared to what was described in 8.1, the majority of the developing
countries are in still more unfavourable condition, because they depend on the
industrialized countries totally, not only in separate fields of science and
technology. Moreover, as a rule, it is not sufficiently clear to a multitude
of countries what is the nature of technical assistance necessary and what are
the ways for its effective use, This is predetermined by many reasons; of
particular importance are the insufficient funds and the lack of national

staff and management, respectively trained and oriented.

8.3 1In such as way, from what was said in 4, 5, 6, 7 and 8.1 ~ 8.Z7 above, the
advisability becomes clear of analyzing the state and necessities for
technical assistance to the developing countries in the field of utmost
importance being discussed, which would be most favourable, efficiently
all-embracing, if realized with the methods aad means applied in UNTDO and

UNDP practice.
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8.4 For i1mmediate action it is recommended as follows:-—

- To carry out a global study of technical and eccnomic nature
concerning the state and perspectives of development of shipbuilding,
water transport and ocean engineering in the developing countries and
the necessary technical assistance for its implementation via UNIDO.
Some possible concept and outline of this study is given in Annex 1.
(The study could be executed in the proposed wa; by BSHC, having

' experience in analogous investigations and additional capabilities
connected with organized national integrated systea for research,
design and training of personnel for marine industry, shipbuilding
and ocean engineering with participation of 12 scientific and

research institutes).

- To give necessary priority of the project "Meeting of Experts on the
Problem of Industry-Research Linkage in the Field of Shipbuilding"
(Bulgaria, 7-11 October 1985), scheduled start:; September 1984 and

completion: November 1985.




Annex 1

CONCEPT

DUTLINE
of the global study ofF technical and coonomic nnture
cencerning the state end peespectives ef developont
of shipbuilding, water transport ard couen ensmsering
in the develsying countrizs and the nocessary tecinicel

stance for i1ts irplenzotztion via UINTDD

1. TITLE OF THE GLOBAL STUDY: "Siate and develeprent of vorld shiphuildine,

MArinG econoty and ccean engincoring in the noxt -6 years and in {uviter

perspective til11 28328 - problems end necessary technical sssistance for

<

)

developing countries, with a view tn increzsing cheir relatlive skare in

-

vorld cconcny and accelerated apilication of the achicvenonts ¢f scizatific

and techmical progress"”

2. PAIET DF TRE - STUDY o Preceeding {ren the nocessity to choose ¢t

of the varicly of nroblens the riajer ones, and particuiarly {sking inis zo-

count the rathor Tisited infor=otlion and cven ihe Tach of siatievicei

N a e of {iclds, it is enviszyod to tront as foliows:
2.1, Shiphuilaing (iostly: necessities end ovdrvs Tor nov oning, yvaols
constructisn of Lranspori ships ond for ship rouair, ¢iveztions for e
Topuent end cpplicstion of the achievercats of soloniific end teoiniy]
giress in the croation of transnort shins, es well as dn Uhe tethmoiosy oo
organization of productisn and pavilyv: develop ant of Tishing «bipsn contoios
tion, construction and cperation of shins for tha technicel ana aunitingg

> ¥
fleet, prodosiion of »vin and auailisry <hip encinns nl other 2o 7iy’

ship equiront end basic imztorials

2.2, Jnvine transpori - corv]ctc veview ¢f tho didToront G Jostinolicn
of ships (vor grnerel carce, for Vieuid coron, fov tuib ord e mrnd oo,

o

elc.) end puretial rovisw of <o joris and inter-islands shipping scrvices.

? ¢ T T SR f v YAt s e e e e LY Ve - P gy T
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2.4 River transport and construction of river ships - general review.

2.5 Ship repair - general review.

2.6 Coast protection from the abrasive action of the sca-general

review,

3. BASIC GOAL OF THE STUDY

3.1 Determination of factors and apprcaches for increasing
of production of capital goods in developing countries through

development of marine industry, shipbuilding and ocean engineering.

3.2 Clarificatioa of necessary tcchnical assistance and international

cooperation via UNIDO and UNDP.

3.3 1Incréasing of effectivencss »f long-term programme of shipbuilding

and shiprepair development.




4. I

4.1,
vorld
and o

QR

4.2.
tor n
their

4.3.

yeersand their structural distribution according to tynes and basic teci-

nical
4.4,

citie
and s

4.5,
ships

4.6,
Topin

4.7.

GERIATE ODGECTIVES ALD TASKS OF THE IMVESTIGATION

fnalysis and generalizetion of the results {ron the develoniznt of
marine shipaents, shipping, shivluiding, cccan {ishing, sca poris
cean engineeiring and essessment of the characteristics which nrede-

ne the pattern of the {uiure developnert.

Analysis of the achicvencnts of scientific end tochnizal prooress up
ovr and appointzent of the factors end prevequisiies prodeterining
application (See fppendix 1).

Fnaiysis of the dynamics of world orders for ships in the pist 3-4

characteristics.

Systematization and classification of the data for the fecilities, o

s and other basic producticn indices of the najor werld shirbuilding
hip repair yards.

Generalizing evaluation of the Tishiny fleet and some cther typos of
(technical and auxiliary fleet, patrol ships, cic.).

ship repair, ]
Briel review of shwrlu11o1n1,,3h1nbxw' and ocern engineoring in the

g ceuntries.

Ceneralizaticn and evaluaticn of the predictions for varld develor

and nccessities for ships and other {loating structures.

4.8. Detendining and lasting trends in the further recspective davelormat
and applicaticn of ccientific and technical progiess acheivenents (un the
analocy of 5.2 ard Appendix 4).

4.9.
lTopre
sista

4,10.
assis

by ¢t

rodin

Some specific aspects and problens relatod to the clate ond Tutre <o

nt for different croups of developing couniries ond to thas nocessary :
nce for them in the field diccussed.
Generalizing data for the use in the neried 1970-c1 end 16:2-55 of

=]

tance  (maticnsd, regicral ard dntevreoional svoovoreze) spad Tunds oo

Lo chicctives).
,

Thi por cibilitics of worldwide restructuring of L hiphoitaiyg . 0y

B | . . . . . ! . . . - . .
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crointernsvinarel oreinizetions (divico, G cecd iy gteuat e g g
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Janizavion and possitilitic?

~
-~

4. 14, Considerations as to UllDO's rule, or
to aid vore effectively the develoning countries in the (ield dizcus.
(by applying some or other forws, including Ly eventual creation of

tant sorvices

interrezional centre for training, iavestigitions and concul

in shipbuilding, marin2 econory and ocean engincorine).

5. MAY OF CAPAYIIG CUT THI IWUSTIGATIOY

5.1. The investication vhich is of couplicated natura could e cxivict cud
with success and effectively by draving (as 3%*"~3:ﬂ) orofossicnally w2l
orientated and informad scientists and exporis, having exporicnce in 2nale:

gous invostigations. BSIC and the scientific instituves in colleborovion

with it from the Bulgarian ficadeny of Scicnces, technical universitios oo
industry (here we could point out the Shiphuiidine Institviz, the ntoe Tries
port and [ish Lconomy Institute, the Computer Centre of ihe Bulgarian
Shipbuilding Industry) possess such scientists znd exports

o

5.2. Pesides the convenlional scurces of inforzotion, othor sources =ve on-

visaaod to bo used as well, as per Appendix 2.

5.3. 1t is hopad that with UNIDS's assistance possibilities will be vsed
and addition2) infermation collected as follous (the rathor Timited infor-

mation Tor tho developing countries and other circu siancos, as is 7oL 7

the nature of referancos end data civen bolovy is had in i

[&a]

.3.3. By neans of elatoreticn (aaditionally e at a Toier stage and =0 »
I

respective ceordination vith U1II20) and sending of a h2cial questionnaire frem

containing rechiens concerning the state and Piaas vor deyoicnieat of ool

building, ocean cngineering ana othor sectors of maring connenyy Lhe vosasss
technical assista , Wiich rust bo rendzeed vie UNIDG and U700 dn the 0900
rent ficlds (tv:ining, jnvestications, consuliant corvictz, =to.); oo ooy
Te covering of necessitics by realizetion ol an inlor-izions
other more elurentary or msre complox forng for vonforing veoraical wiiie-
tonce and iis sp@c1{1cat1on in subject, cuantity, <ursiion, oericd for conn -

zalion, otlc,

5.3.72. For separatle selocizd couirias

e ' T oo P ., T L o e, .
par LLold.y I‘C’]fﬂll-_q of dntorvicw 16 aiso Conivniloy v Lol w
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UNIoE

100 tunds

5.3... Collection of additional informatien by using tha respective
(including cata, which must be provided by INiDO TJocal acencies in a nurbar o8
developing countries), by use of U Library in iew York, etc.

6. CHARACTFRISTICS OF THE FIVAL TRESTIAATION RESULTS

The elahoration could in final fora contain, zna be prescnted as foilows:

- Abstract (about 15-20 standard paces)s

- "Main Report (about 133-200 paces including large nunlor of tables, Bloch-

diagrams and other suitable iNlusiartions);

- about 10-12 Appendices {each o them about 50-60 paces in averasge, or totald
voluse of Appendices about 600 standard pajes);

- short review of the state and spacific problens and aspects Tor sepovaic o

arcuped accerding to rosnactive principle, develening ctunories (about 100 pages).

- visualizing materiel, slides, vidcocasscites,etc., ilivsirating tha reaulls
of the investigation.

7. ADDITTIONAL PURPOSES OF THE JNVESTIGATION

The elatoration could also serve (in WIDG's Secrctéry estocn) Tor varisnsg -
poses, nupely:

- for submission to be used (to one or other dejree of fullness) by the dovine)
ing countries;

- for accoupanying infermation at discuscing the provaration for the possille
realization ¢f intornaticnal oroject and/or intornaiicra) contee with Ul o5-
sistance, clc.s

- for eventual coorcration of UNIDD and mobilizing the voevarces of FAD, Lis0)
UNCTAD, 150, 110, and clhar internaticnal organizaiisng any Junde;

- for use as tasic inforinvion at specifying tine aciivivize o Q0T ard uron

f1x1nq respoctive oraznizationzal structures

)
c*
N

)

'

-
(93 )

- unon continuation of future investizatisons, ticcting witlh

different aspoct
L aspecls, . . ) .
sepave Lo rigicns, grovps oF Countrizs, o g clver coontoy Lioan Tlre s

s about the probicns and the necrses ey ool aesistar o 0y

= ol Tast thoush iis place, Uhe siudy vesuits vovds Tadibiiionr tro o oo

L I T e e LI S AV S R < -7
Vool PRI B PPN v Toe i . » [ 1Ty

ing of Fxperts on the Problems of Tndustry-Research Tinkage in the Yield

of Shipbuilding', in accordiance with the protecel of the VIT Seagioe of




6.
the Joint Committee). The efficiency of the meeling will enhance, ruch boltoer
rosults will b2 obtained, etc.

8. TIME DURATION, EXPLISES RELATED 15 507w OWHPR CUUSTICHS COUECTRD W00k
THE IRYESTIGATICH

8.1. The total time duration of the claboration could be cul down, notwitizta-
ding its complex character, invormaticnal and other difficulties, to abuout 17
months, taken from the date of ihe signing of the contract.

8.2. In order to fulfill the above purposes, the participuation of exporis is ve
essential, as follows (tentatively):

- Head of the investigation (sun total of the investigation time duration bou?
6 nonths) and 2 assistants ( class P.1V; tire duration for cach on:

up to 4 months);

- 8 Senior Rescarch Scientists  { c¢lass PV, with averace time duration for
each one - 2 months);

- 20 Research Scientists  ( clzss PLIY, witli average time duration for onch
one - 2 months).

8.3. Accounting for the fact that PSHC is not a profit-meliing institulion, and
pe g -

the character of the cooperation with UdIng, will te necossary just scto b oo
penses, as {ollovs:

8.3.1. Fees for the participants in the investigation, az per 1. 8.2 alove, ar
complianc with respective Tinal assesswent and coerdination with URIRD o Lo

investication's coupletencss and scope.

8.3.2. Tnz travel and pzr dicn exponses for the study-tours, connactod with
visits 1o some doveloping countries and tha UN Library din lew York, as prono-
sed in Anpendix 3, and as will Le finally settled with UNIOQ.

Remark:  Sowe othor study-tours, particination in internaticnal cenforincor,
] i

cte., in zccordance with the L5HC programne, as siated in fopendin 2, vill Lo

gratuitously vsed for the investigetion's purposes,

[

8.3.3. The travel and per dien expenses, connected with tie visits 1o Vizimz o

the heaa of the investication and the other particirants, Tor briefing and
1

interiedizte clarifications and coordinations of ryotlesn, as w2l s 700 L

final presentation of tho elaboration.




8.3.4. For the participaticn of assisting personn21, primarily conncoted vith
the counsiderable volune of activities as to intermadiate snd final typings, for
translaticns fron English into Duloarian and vice versa, and other accessory
activitics. These expenses derive from the very scope of the investination, vihich
is liable to spacification vith UNIDO, and the eventual UHIDD participzticn in

the editing and the final typing and copying cf the materials.

8.3.5. For correspondenca (letters. telexes, tclegrams, etc. inclusive, wilh

view to obtaining additional information from fires and other institutes, etc.

8.3.6. For certain project expenscs, like expendable materizls, stationcry, and
photographic materials, videocasscttes and the Tike agministrative expensas  and

services.

Remark: The expenses per i.i. 8.3.5 and 8.3.6, in case it is acceptanle not to

be specificd, at this stace could be covered by means intorstiticl payuenis, @ng
o J
at the end of the final implementation of thz elaboration, by USHC decunontis

certifying their actual amount.




8.
LPPCRDRTE 1.

VALY FIELDS OF THE SCIERIIFIC ALY TRCHIICAL PROGRESS, WHOSD
APPLICATION MILL BE ACTUALIZED AT THE LSSESSH FOTHE INTCRNATIONL
SHIPEUIDING AND VARTHE TIXJSTRY

- contomporary desicn methods of more cemplex science~consumniing,  CAPzRsive
with high consunier qualities and perspective ship tyses and othor fluating

structuress
- reauction of encrgy vcesources and expleitational expenses;
- reduction of resistance during ship performance;
- development of ships' screw propellers and other ship propellers (including
non-conventional ship screw prepelliers);
- improveaznt of cavitatien characteristics and reduction of noise and vibra-
tion level;
- dmprovenent of the performance characteristics of ships and other ficating
structures;
hydrodyviamics of the fishing facilities end vesscls,

- movenont in resiricled vaters of ships and other Tleatling <tructures;
- physical modelling of coast protecting Tecilities ang o
marine hydrctechnical construction;
- dynaniics of the drilling platfores and other facilitizs for adenting the
vorld ocean;

. - develonaant of experinental mcthods, facilitics, devices and systenss
- applicetion of nini, micro and maxi-nini cemputers and processers for culo -
tion of the scientific experinnnt;

- aULO‘1+10n and computerization of the scientific experiiiont and anplicotic
of runerical wethads for dmprove.snt of the technical solutions in e Ticha of
ship hydrodynamics and the {echnical and ecconomicil and exploitetional <hip

b

charactovictics

o dusvee omtoaf aedellina Tey the hedpoduereods dryccticalicns and Leetc




- construction, strength and dynamics of hull;

- improvenent of the main pcver devices, their autoration and utilization of enur,
- automation, electronization and computerization of ships;

- improvement of ship devices, systems, and the rajor ship ecquipient;
- unification and standargization in shipbuilding;

- application of the module, rulti-mocule, unite end other progressive nrinciglos
and methods of ship construction;
- struggle against ship noise and vibration;
- complex mechanization and automation of the production process in shipbuilaing
(and of the welding operations 1in particular);
- improvement of the installation, piping and other cempleting oporaticns;
- automation of design, technical preparation, mansgcment, planninc and further
computerization of shipbuilding;
- application of flexible automated systcias, manipuiators and rcbois;
- improverent of concentration, specialization in shipbuildirg, etc.;
- reducing the design, adopticn and shkip producticn cycles and exponses Tor
labour, etc.;
Remerks: 1. The above-mentioned fields vill te rishtTully trested in tocl fosi
and economical aspect, as at stating the results connected with respectivi
achievements, the factors predetermining thenm wili be specified.

2. On the background of the achievenents of thz developed countiicg, -
fuller and more generalized comparison vith the developing countries' staius
will be made.
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10.
APPIIDEN 2.

LIST
of Additiom3al Informational Sources which are Envisaged to be
(under initiatives and in accordance with the possibilities created %y BSif)
Additionally Used for a Better Realization of the Investigation

- Proceedings of authoritative International Symnosia and Conferences (inciuding
the XVth Syipesium on ship hydrodynamics and the XVIIth ITIC, coming consecutiveiy
in the Tirst hal¥ of this year in Hanbturg and Gateborg), vhich are actively
attended by BSHC representatives;

- results of missions for rcendering expert consultations or visits on other
occasions in different developing and using UNDP assistance countries, at whicn
the details concerning the state and perspectives for fulure development in thic
field are clarified - (e.n. India, Horth and South Korea, ilalta, Greece, Turkey,
Cuba, Romania, Yucoslavia, Vietnam, etc.);

- results of repeated study-tours in the developed countries (in particulzr - d2-
pan, USSR, Vestern Europe, USA, etc.), which continue in the period 1934-85;

- firm literature, descriptions, technical specifications, etc. (available and
”~

to be additionally received for the aims and espocis of the investigation), rosr:

tively processed for use under assignuent;

- Procecdings of the Scientific and Vethodological BSHC Seminar with wide intorn -
tional participation (the last 5-6 sessiens in particular, including the forih-
coning XITth session dedicated to the problems of application of numecrical wa-
thods, computers, the achievenents of the scientific instrunzntation, to he nell
in the begining of Oztober 1984, vhere more than 200 rerorts and written cuntri-
butions by participants - eminent scolars and experts of world-wide rank in thc
discussed ares will be presented);

- inforiaation concerning the received assistance from UNLEP and the ieplemocnicd
Projoects for tha developing countries (available in the Economics Depariment of to.
Ministry of Foreign Affairs, Sofia, here should be added that for the precessin:
and analysis of the information in this sphere, we count on UNIDQ's assistance

and capabilities for enriching and supplementing this substantial part of tic
investigation informational ensurance), etc.;

DRI .
[ ro Ve

]

tion of the ciztaration, on the other,




1.

APFZIGIN 3

LIST
of Scme Characteristic developing Countries Tor vhich tesides the Inouiry
as per Item 5.3.1, an Interview Is Desirable, as vell as Specifying the
Local Conditions by Study-Tours

1.6. Egypt and 1.7. Cyprus.

2.5. Mozanbique. 2.6. Tanzania. 2.7. Kenya. 2.5. Ethiopia.

3. Latin America. 3.1, Mexico. 3.2. Panama. 3.3. VYenczuela. 3.4. Peru. 3.5. Drazid.
3.6. Argentina.

2. South and South-Fast Asia: 4.1, Pakistan. 4.2. Halaysia. 4.3. Sincapore. 4.5, ind
cf China., 4.8, Tati-.

3
4.5. The Philippines. 4.6. Hono Kong.4.7. The D

mzmarks: 1. It is desirabie that the study-tours include, lesic
‘nyestigation participants, UNIDO representatives as well.

2. The time duration is expected, in case the study-tour is well-prenave!

.. North Africa 1.1. Algeria.l.2. ilorocco. 1.3. Tunisia. 1.4, Lebanon. 1050 The Sudun

. llest and East Africa: 2.1. Liberia. 2.2. Hiceria. 2.3. Cerzof{linshase). 2.4, Znonls

2s the resnective J-4

b4

22 b2 about 3-4 weeks for each of the above 4 regices. Tie visits can bz roalizes oo

szqutively, or sonie of them - parallelly.

3. At tho meetings, BSKC representelives could v -oanisr oz (using vol o o

artable video equipnent) several films about the progressive t-ands of the sci i

'

“ic and technical progress, this way stiruiating the discic dove rradmuld 757 7

tion tefove v

~zterial for processing during the investigetion and draonsteoztion SIS

tives of UNIDO Secretariat as veil, for status and open protlens!'

4, Pefore and after visiting the Latin Anerica regicn, & onz-niek vissl
wzvt York could be realized, for vork in lho UN Libravy,

pazee s
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